CPIICKH APXHUB

3A HEJOKYITHO JIEKAPCTBO

FTOAMLUTE 140. VOLUME 140
CENTEMBAP-OKTOBAP 2012. SEPTEMBER-OCTOBER 2012
CBECKA 9-10 NUMBER 9-10

OFFICIAL JOURNAL OF THE SERBIAN MEDICAL SOCIETY FOUNDED IN 1872

www.srp-arh.rs



CPIICKH APXIIB

3A

UEJOKYIHO JEKAPCTBO

H3AAJE
CPIICKO JIEKAPCKO 4PYIITBO

¥ BEOTPAAY.

YPEBYJIE

CAMBH CEEPETAP CPIL. AEK. APYITBA

Upod. Ap. BAAJAH BOPBEBHE.

KIBHI'A IIPBA.

¥V BEOI'PAAV,
V APBABHOJ MTAMIDAPHJIN

1874.

®daKcMMUA TeKCTa Ha CPIICKOM je3UKY Ha MPBOj CTPaHNLM
npBe cBecKe Yyaconuca, objasbeHe 1874. roguHe
(ABe roanHe nocne oCHNUBakKa Yaconuca).

ARCHIVUM SERBICUM

PRO UNIVERSA SCIENTIA ET ARTE

MEDICA RECIPIENDA

editum

A SOCIETATE MEDICORUM SERBICORUM
BELGRADENSI

curante

ejusdem societatis sodali secretario

Professore Dre YLADANO GJORGJEVIC.

LIBER PRIMUS.

BELGRADI,

in typographia principatus Serbici

1874.

Facimile of the text in Latin language of the title page
of the first Journal edition published in 1874
(two years after the Journal was founded)

PIICKM apXMB 32 I[eTOKYIHO IEKapCTBO je yacomuc CPIICKOT IeKapCKor fpy-

1ITBa OCHOBAH 1872. TofinHe, y KojeM ce 06jaB/byjy pajoBy wiaHoBa Cprickor

JIEKapCKOT IPYIITBA, NPETIVIATHIKA YaCOIICa M YIaHOBA IPYTUX JPYIITaBa
MEeIMIMHCKUX U CPOJHUX CTPyKa. Yacomuc 06jaBibyje: OpUTMHANIHE PafioBe, Caol-
IITeba, IpuKase 60NIECHNKa, TIPerefie TUTepaType, Pajjobe i3 UCTOPHje MeUIIHE,
pajioBe 3a IPAKCy, PafioBe KOji ce OffHOCE Ha je3K MeJMIIIHE, M3BEIITaje C KOHTpe-
ca M CTPYYHMX CacTaHaKa, CTpyYHe BeCTH, IpMKase Kibura u omuce 3a py6puke Ce-
hame, In memoriam u Promemoria, Kao 1 KOMEHTape ¥ MicMa YPeJHHUIITBY Y B3 C
00jaB/beHNM PafjoBUMa.

CBI PYKOIIICH KOji Ce pa3MaTpajy 3a mTaMIame y ,CpIICKOM apXuBY 3a IIe/TOKYTI-
HO /IeKapCcTBO” He MOTY JIa Ce IOfiHeCy ¥ Jia Gy/ly pasMaTpaHu 3a my6nmKoBame Ha
ApyruM Mectima. PasioBu He cMejy ia 6y IPeTXO/IHO ITaMITaHN Ha APYTUM MECTH-
Ma ([e/IMMIYHO WIN Y HOTIYHOCTIH).

Ipucrenn pyxomc Ypehusauku of6op 1majbe perieH3eHTIMa pajiul CTPyYHe Ipolie-
He. YKONIMKO pelleH3eHTH IIPeJyIoKe N3MeHe N IOy He, KOIINja PerieHsHuje ce J0CTa-
B/ba aYTOPY C MONIOOM Jja YHece TpaXkeHe M3MeHe Y TeKCT Pajia W/ Jja apIyMeHTOBa-
HO 06pas3/IoXu CBoje Hecnarame ¢ IpumMefio6aMa perieHseHTa. Konauny onyxy o mpu-
XBaTarby pajia 3a MTAMITY JOHOCU TTABHM U OfITOBOPHU YPE/THMUK.

3a objaBbeHe pasiose ce He nucnmahyje XoHopap, a ayTopcka Ipasa ce IpeHoce Ha
usgaBava. Pykomvcn i pumosu ce He Bpahajy. 3a penponyKimjy uy MoHOBHO 06-
jaB/bMBaIbe HEKOT CErMEHTa pajia y6/MMKoBaHor y ,,CPIICKOM apXuBy”~ HEOIXOJHA je
Car/macHOCT M3fjaBaya.

PajjoBu ce mrTamIajy Ha CpPIICKOM je3Ky, RupummuIom, ca KpaTKiM cajipykajeM Ha
CPTICKOM ¥ €HITIECKOM je3UKY, OFHOCHO Ha EHITIECKOM je3NKy ca KpaTKUM Cafipykajem
Ha eHITIECKOM U CPIICKOM je3VIKY.

AyTOpM IIPUXBaTajy MOTITYHY OTOBOPHOCT 3a TAYHOCT I]e/IOKYITHOT CafipKaja py-
Korca. Matepujan my6miKanuje mpejicTas/ba MUIIJbetbe ay Topa M Hije Hy>KHO Ofipa3
Mubersa Cprickor mekapckor apymTsa. C 063upoM Ha 6p3 Hampefak MeULMHCKe
Hay4He 0671acTy, KOPUCHNUIM Tpeba 1a He3aBMCHO MPOLiewbyjy nH(OpMaIujy mpe He-
TO INTO je KOPYICTE MV Ce Ha by 0Cambajy. CPIICKo eKapCcKo IPYITBO, YPEFHIK T
Ypehusauxu ogbop ,,Cprickor apxuBa 3a 1e/IOKYIIHO eKapcTBO” He IpuXBaTajy 6u-
710 KaKBY OJIFOBOPHOCT 3a HaBOJie Y PajloBuMa. Pexmamuu Matepujan Tpeba fa 6yze y
CKITajly ¢ eTMYKNM (MeJMIIMHCKIM) U IIPAaBHUM CTaHJapAuMa. PexmamMuy Marepujan
YK/bY4eH y 0Baj 4aCOTINC He TapaHTYje KBA/MTeT U BPEAHOCT OT/TAIeHOT IPON3BO-
/13, O/IHOCHO TBP/IHbe pousBohaya.

TTogHeCeHN PYKOIINC ITOfpasyMeBa /I je HeroBo My6/MmKoBabe 0f00pyo OroBop-
HI Ay TOPUTET YCTAHOBE Y K0joj je CTpaXkuBatbe 06aB/beHo. V3maBay ce Hehe cmarpa-
TV TIPABHO OJ\TOBOPHIIM Y C/y4ajy OJHOIIEHa 011710 KaKBOT 3aTeBa 32 KOMIIEH3AINjy.
Tpe6a f1a ce HaBeny cBU U3BOPYU DUHAHCUPAIHA PAJIA.
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OPUTMHAJTHU PALL / ORIGINAL ARTICLE

EnunenTuykn Hanaau Koa Aaeue Koju onoHaluajy
MUrpeHy u eHuepannTuc

Pyxuua KpasmaHay'?, MuneHa Hypuh'?

"MHCTUTYT 32 30paBCTBEHY 3aWTUTY Majke 1 aeTeTa Cpbuje , [p BykaH Yynuh’, beorpag, Cpbuja;
“MepuumHcku GakynTeT, YHuBep3uTeT y beorpagy, beorpag, Cpbuja

KPATAK CAZIPXKAJ

YBop Mapokcr3manHu gorahajy Mory nMumnTh Ha enunenTryKe Hanaae, MehHyTim, OBM Hanagwm, HapoUUToO
aKo cy 13 rpyne 6@HUrHMX OKLMNUTaNHYX eNuencuja AeTNHCTBA, MOTY OMOHALLATA MUFPEHY, LIKIINYHO
nospahatbe Unn eHuepannTnc.

Lium paga Lwmb uctpaxnBara 6una je npoueHa KNMHUYKUX 1 enekTpoeHuedanorpapckumx (EET)
obenexja 1 ncxopa Kog felle ¢ 6eHUrHUM OKLIMMUTANHUM enunencrjama AeTUHCTBa.

MeTtope papa VcTtpaxuBare je obyxBaTuno 18 geue ¢ 6eHUrHUM OKLMNUTANIHUM enuiiencujama
LEeTUHCTBA Koja Cy 6oHUYKY neyeHa y nepriogy 2007-2010. roagnHe. [lnjarHo3a je nocTaB/beHa Ha OCHOBY
KnuHunyke n EET cnuke Hanapga, JOK je neyerbe 00yXBaTWIO akyTHY Tepanujy 3a 3ayCTaB/bakbe Hamaga 1
XPOHUYHY aHTMenunenTuyKy Tepanujy. [porHo3a je nocmaTpaHa y OfAHOCY Ha HEYPOJIOLLKe noceaunLe
1 MojaBy peLyAnBa Hanaaa.

Pesyntatu beHnrHa okuvnmtanHa enunencuja JETUHCTBA C PaHMM NMOYETKOM AMjarHOCTUKOBAHa je Kof,
15 peue. KNMHMYKOM CIIMKOM Cy BOMUHMPani JyroTpajHu BeretaTMBHW CYMMATOMM, MPEBACXOAHO ictus
emeticus (13), neBujaymja nornega n ryéutak ceectu (13). EET je Hajuyewhe nokasnBao oKumnuTaiHa
npaxeta. MporHosa je kog cBux 6onecHrika 6vna pobpa. Kop Tpu 6onecHnKa je AnjarHoCTMKoBaHa
6eHurHa oKuMnMTanHa enuiencuja c KacCHMM noyeTkomM. Hamaam cy ce ncnosbuni BU3yenHum xanyLyiHa-
Lmjama, rnaBobo/bOM 1 CEKYHAAPHO reHepann3oBaHM KoHByn3ujama. CBa Tpu 6onecHrKa cy npummna
XPOHUWYHY aHTUENUAENTUYKY Tepanujy.

3akmyyvak KnmHuuke maHudecTaLpje Kog Halmx 6onecHrKa ¢ 6eHUrHMM OKLMMUTaNHAM enunencujama
BETUHCTBA OUIe Cy CIMYHE KITMHMYKO]j CIINLM MATPEHE 1 eHuedannTmca. 360r Tora Cy HeKn 6oecHNLM
C enunenTUYKUM Hamagyma ynyhusaHu noa HaBeaeHNM AvjarHo3ama. Mo3HaBame 0cobuHa v pasnvka
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yBop

bpojau mapoxcusMaay forabajy Kop ferie Mo-
Ty OTIOHAIIATY eNVIeNITUYKe Hamage; MehyTim,
MIOCTOj) ¥ CYIPOTHA T0jaBa — Ja ce HIIp. emM-
JIETITVYKY HaIlaiy OTPENIHO AMjaTHOCTHUKY]y
U 7Iede Kao MUTPeHa i eHnedammTuc. Beoma
je 3HA4YajHO Jja IeMjaTpy, HEYPOJIO3N I JIEKapu
OIIITe MeUIIMHE MPENO3Hajy Halajie y OKBM-
Py 6eHurHnx GoKaTHNX OKIVITUTATHUX eIIN-
JIeTICHja IeTUELCTBA, KOje CY PEeTaTUBHO CKOPO
oIlICaHe Kao IT0Ce6HM eHTUTETH Koje je IIpu-
3Hajla MebyHapopHa nura 3a 60p6y npoTus
emmenicuje [1-4]. To cy 6eHurna okumunuran-
Ha eMIeTiCja IeTUIbCTBA C PAHUM IT0YeTKOM
(BOEPII) mmu [Tanajotomynocos (Panayiotopo-
ulos) cuappom (I1C) 1 6eHurHa OKIMIVITATHA
eIMIeTICHja IETUIHCTBA C KACHUM MTOYeTKOM
(BOEKII) - I'actoos (Gastaut) Tun [3, 4].
BOEPII nmm I1C npunaga rpynm nayomnar-
CKMX eNWJIEIICHja U OJJIMKY]je Ce NYrOTpajHuM
eNMJIENITYYKYM HalaJyMa C U3paKeHNM ayTo-
HOMHMM cuMnToMuma [5, 6, 7]. TIC ce jaBrpa ¢
IpeBaseHINjoM off 13% mere ¢ ade6prIHNM
HamajuMa y3pacTa fjo IecT roguHa. IIpsn
Hamajiy ce 0OMYHO jaB/bajy y IPeUIKOICKOM
y3pacry (3-6 roguna), a Hajuemthe y 4eTBpTOj
n netoj ropyayu. Hema pasnuke meby momosu-
Ma y ydecTanoctu oboneBama [1, 8]. IIC ce

jaB/ba KOJ fielle HOPMaTHOT IICMXOMOTOPHOT
pasBoja, a kof, 17% mocToju mopaTak o nper-
xogHuM ¢pebpunHuM Hamapguma [1, 2, 3].
['maBHa KIMHMYKA 06ereXja OBOT CMHAPOMaA
Cy ayTOHOMHM Hamazu, nopeMehaj moxamra-
1ba U jefHOCTpaHa AeBujanyja 6ynoyca, a Kop
TUINYHUX HaIaJja CBECT ¥ TOBOP Cy O9yBaHU
[8]. EEI' uma 3Havajuy ynory y sudepeniyja-
HOj iyjarHosu. 360r pas3mdnuTe ToKaImn3aIyje
eNMIENTUYKIX IPaKiberba Ha MHTEPUKTYCHOM
EET sanucy, rosopu ce o ToMe fa je IIC myn-
TU(OKATHU eNWISNITUIKY CUHApoM [9, 10].
I[TporHosa je fo6pa 1 10 peMucuje Joaas3u mno-
CJIe TOMHY-Be, a 360T Tora ce Hajuernhe u He
IIpenopydyjy KOHTMHYMPaHa aHTUEIENTIY -
Ka Tepamnuja. Y KyhHUM ycrmoByMa ce caBeTyje
IpeKNUJam-e Hanasia IPYMEHOM MUKPOK/IN3Me
Iujasernama, 6yKaTHOM WV Ha3aTHOM IIpMMe-
HOM Mupasonama [1, 3, 8].

BOEKC - I'acTo0B THI MMa Mamwy IpeBa-
JTIEHILINjy Y OFHOCY Ha fipyre 6eHurHe Gpokan-
He enencuje getumcrsa [1]. IIpBu Hamagn
Ce jaB/bajy y KaCHMjeM y3pacTy y OJJHOCY Ha
I1C, npoce4Ho y y3spacTy o 0caM TOJMHA, U C
HofijelHaKoM ydecranoihy kox o6a mona [3].
Hamany moTuyy us OKIMIMTaTHIX PETMOHA U
MaHMUECTYjy ce y BUAY BUSYeTHUX XaTyIHa-
1LMija VIJIY MIKTa/THOT CJIETINIA, A Y€CTO Cy yAPY-
JKEHU ca IMaB000/bOM, XeMUKOHBY/I3UjaMa I



Srp Arh Celok Lek. 2012 Sep-Oct;140(9-10):558-562

reHepaTM30BaHMM KOHBY/ISMBHMM Hanazfuma. IIporuosa
je penaTuBHO J0o6pa, y3 IpUMeHY KOHTVHYVpaHe aHTue-
mtenTidke repanyje. Hajuenrhe ce caBetyje nepopanza
npuMena kapbamasemnusa [3, 8].

Y Hamioj cpemyHu ce Beh Ayro rogyHa [yjarHoCTUKYjY
OKIIMIUTA/IHE eIMJIeTICHje KOp fele, MehyTuM, Tex ce y
HOCIIe e BpeMe OHe M3[IBajajy Kao MOCeOHY eHTUTETH.
PasmukoBame 6eHUTHMX (OKATHUX UAMOIATCKUX OKIIVI-
IVTATHUX eMWIeNICHja JeTUCTBA Of LIMK/IMYHOT II0Bpa-
hama, Murpene u ennedannuruca je moryhe Ha OCHOBY
aHaMHeCTMYKUX [TOfaTaKa U KINHIYKe CIVKe, a JOIYH-
CKVIM MCIUTYBameM he ce HOTBpANTH AyjarHosa.

LW PADA

Ilwmp papa je 6ua aHanusa geMorpaCKmx, KIMHUY-
kux u EET omnnka 6eHUTHMX OKIMIIUTATHUX eIIeN-
cuja Kof fielle Koja Cy JiedyeHa Y jeJHOj Off 3 paBCTBEHNX
HeJVjaTPUjCKUX YCTaHOBA TepLMjapHOT HUBOA. AHAIN3N-
paHu cy: 0cOOEHOCTH Hallafia, OArOBOP Ha Jiedetbe, UCXO]
u pudepeHnMjanHa IMjarHO3a Y OKHOCY Ha mopeMehaje
KOje OBM HaIlaJil MOTY Jja OTIOHAIlajy.

METOJE PALIA

VictpaxxuBame je usBefieHo off centeMbpa 2007. o cel-
Tem6pa 2010. rogyHe 1 06YXBaTUIIO je YKyIHO 18 6ore-
CHMKa C OEHUTHOM (POKATHOM OKIMIIMTATHOM eIIell-
cyjoM — 15 ca IIC u tpu ca BOEKII. [lnjarnosa o6ospema
je mocTaB/beHa Ha OCHOBY aHAaMHECTMYKUX ITOflaTaKa o
KIMHUYKIM 0coOMHaMa Teroba kKoje cy obujeHe of ode-
BMfana, 60MeCHNKaA I V3BELITaja leKapa KOju je yIIyTno
TieTe ¥ Ha OCHOBY pe3y/iTaTa JOIYHCKOT MCIUTBamba. Kop
CBMX 00JIECHMKA je, TOpeN HeyPOJIOLIKOT U (pU3MKaTHOT
npernena, usspueno u EET u Heypopagmonomxko ncnm-
TUBame (KOMIIjyTepr30BaHa ToMorpaduja um MarieTHa
pe3oHaHIVja Mo3ra). AHa/M3upaHe cy fieMorpadcke, K-
nuake u EET opmike Hanaja, Kao 1 MCXOZ, TOKOM KIVHNY-
xor npahema 607ecHIKa, KOje je Tpajasio Of IPBOT Halaja
70 Kpaja UCTpaKMBama.

PE3VNTATU

VicTpaxBarbe je 060aB/beHO TOKOM TPOTOMIIIEbET IIEPUOfA
1 00yxXBaTIIO je 18 60recHMKa C GeHUTHOM OKIIUITUTaTHOM
enmencujom aeTumcrba. [Iujarnosa I1C je mocTaBbena
Kofi 15 6orecHuKa (feceT feBojIMLia 1 IeT Aedaka), oK je
BOEKII oTkpuBeHa Kof Tpu 60mecHuKa (IiBe TeBojunIie
U jefHOT fedaka). [lepron Haprmenama aelle y IpOCeKy je
Tpajao 18 mecenn (3-36 Mecern), TOKOM Kojer Cy IIOHAB/ba-
Hy Heyporowku 1 EET npernepy. Ceu 60onecHumy cy npe
IojaBe Halaja MMaay HopMaJlaH IICUXOMOTOPHH Pa3Boj,
a xop, iBa jieteta ca IIC mocroju aHaMHeCTHMYKY NTOfaTaK
0 GeOprIHNM HamafuMa y paHoM y3spacrty. IIpocedaH ys-
PacT Kaja Cy ce jaBUIM IIPBM Hanagy Kop fetie ca I1C 61o
je 4,13+0,8 ropuHa, a kop, gene ca BOEKII 13,1+0,5 roguHa.

Ta6ena 1. KnuHuuka n EEI obenexja Hanaga kop 6onecHrKa c MaHajo-
TOMYSIOCOBVIM CUHAPOMOM

Table 1. Clinical and EEG characteristics of seizures in patient with
Panayiotopoulos syndrome

KapakTtepuctuke Hanaga Doef[CTERILE ()
P puc nan Number of patients

Characteristics of seizures %)
Ictus emeticus 13 (86.7)
MNoBuweHa Temnepatypa 6 (40.0)
Increased temperature
bneanno 8(533)
Paleness :
maBo6osba
Headache 2(13.3)
[eBujaunja nornepna/rnase
Deviation of the eyes/head 12 (80.0)
[y6uTak csectu 13 (86.7)
Loss of consciousness

OKumMnuTanHa

Occipital 11610
WHTepukTanHa
EEl npaxmera [eHepann3oBaHa 2(11.0)
Interictal EEG Generalized ’
discharges

EkcTpaokuvnutanHa

Extraoccipital 2(11.0)

Knunnuxe n natepukrycue EEI' ocobune Hamaza Koz
ucnuranuka ca IIC mpukasane cy y tabenn 1. Berera-
TUBHY CUMIITOMU Cy OM/IM BeOMa YeCTV TOKOM HaIlaJa,
YITIaBHOM Y BURY ictus emeticus, 67ienya 1 MOBUILIEHE
TeMIeparype. MyunuHa u noppahame cy Tokom 13 Ha-
najia (86,7%) 6vv rITaBHU CUMIITOMU, U3PA3UTO OIEANITO
je IpeoBagaBano TOKoM ocaM (53,3%), a IOBMIIIeHA TeM-
IepaTypa TOKOM Iiect Haraza (40,0%). [JeBujaruja more-
Ia u/vnm rnaBe 3aberexxeHa je TokoM 12 Hamaga (80,0%),
IOK je cBecT rybuo 13 6onecHuka (86,7%). Hanapu cy
II0Ye/Iy TOKOM craBamba (10), HemocpenHo 1o 6ybemy (3)
n 'y 6ymHOM cTamy (2), a Tpajanu cy ox 15 mo 180 MuHYyTa,
y mpoceky 52 MuHyTa. [leceT 60/ecHUKA je TPUM/BEHO Y
6OIHULY Y eNVIEITUYKOM CTATYCY TUIA KOMIIIEKCHOT
IIapLijaTHOT eMIeNITUYKOr cTaryca. Hamap ce cionTano
3ayCTaBMO KOJ] 4eTBOPO Jelle KOZ Koje Cy Hala/jyl Tpajasiy
nameby 15 u 30 munyTa (mpoceuso 20 MuHyTa). Pexran-
Ha IIpYIMeHa fiujaseniama y fosu of 0,5 mg/kg saycrasuia
je Hamaje Kop et 6omecHuka. Kox gerBopo fenie ce Ha-
CTaBMO HalaJ, YIPKOC IIPYMEHN [iyja3enama, TaKko Ja Cy
ZoOwumu MHTpaBeHCKM bapburypate (Tpoje fele je mpu-
Mo peHo6ap6uToH y fo3u of, 20 mg/kg, a jenHo nere TH-
oleHTasn y fo3u o 3 mg/kg). [locie HeycnelHOT Jleyerba
IMja3enaMoM, KOJ iBa leTeTa je MHTPaBEeHCKY IIPYMeEbeH
Mupjasonam, y nosu og 0,2 mg/kg.

CBM UCIMTAHMILIM CY Y IPBUX 48 caTu off Hanaza Mog-
Bpray ™ EET' cHMMamy. 3abene)xeHa Cy enyIenTiKa IIpa-
XKIberba: M3HAJ OKIMIIUTATHUX peruoHa (11), renepanu-
30BaHa (2) u excrpaokuunuransa (2). Kog nsa pgerera je
3ala)KeHa acyMeTpyja OCHOBHE aKTUBHOCTH (HYDKa ¢pe-
KBeHI[Vja J1 BUIIIA aMIUIUTY/Ia OCHOBHE aKTMBHOCTM M3HAT
jenue xemucdepe) Koja ce ogp>kaBana Ha EEI' y Hapenna
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Ba JaHa off Hanazia. Kox cBux 6ormecHuKa je 06aB/beHO He-
YPOPaiMOIONIKO MICIUTHBAIbE; MHULIMjATHO je TPYMeHeHa
KOMIIjy Tepu3oBaHa ToMorpaduja, a TOKOM KIMHUYKOT IIpa-
herma MarseTHa pe3oHaHIIMja MO3I4a, a/Ii je ICK/bY4eHO I10-
CTOjalbe CTPYKTYpHUX ITpOMeHa Ha Mo3ry. Koj yeTBopo
Jelie je OC/Ie IPBOT Hallafla 3al1o4eTa IpyuMeHa KOHTHHY-
MpaHe Tepanuje: Kof, Boje BaJMpoaT MHULIMjaIHO Y JO3K
oxt 10 mg/kg nHeBHO ¢ ocTenenuM nosehamem gose op 20
10 30 mg/kg nHEBHO, a KOJ 110 jeffHOT JieTeTa KapOaMasenuH
¢ nocreneHyM nosehamem 1o gose op 20 mg/kg nHeBHO U
(eHobap6uTaN Y 103K OfiprKaBara of 5 mg/kg nHeHo. He-
YPOTOIIKMM IIperaefloM TOKOM Iepyofia HafTIefama, Koje
je Tpajajio o Tpu Mecela o 36 Meceny (IpoceqHo 18 me-
Cel), HU KOJI jeHOT IeTeTa Huje 3aIla)kKeHO HEeYPOJIOLIKO
omrreheme. Kop meTopo felie cy ce jaBunu peluauBy Ha-
Tajia Koje Cy POUTE/bY YCIEIIHO 3ayCTaB/bal peKTaTHOM
IIpUMeHOM Aujasenama y fosu of 0,5 mg/kg. Kox jemnor
IeTeTa Koje Huje BoOujaio KOHTUHYMPaHy aHTYeIINIeN-
THMYKY Teparujy Ioc/Ie IIPBOT Hallaja, HAKOH TPV TOIJHE Off
IIPBOT HAIA/A jaBWJ/IM Cy Ce TUIIMYIHY allCAaHCH e TUECTBA,
360T yera je 3aro4eTa Teparmja eTOCyKCUMUTLOM.

Kop 6omnecamnka ca BOEKII Hamaju cy ce ncromsuim
IMaBo00jbaMa YAPY>KEeHNM C elleMEeHTapPHUM BU3YeTHIM
Xa/TyLMHalMjaMa y BULy KpyroBa pa3nmn4nuTux 6oja y Tpa-
jamwy of HajBuue et MuHYyTa. Koy cBa Tpu 6omecHuka
IOLIIO je BO KpaTKOTpajHor ryoutka ceectu. Koy cBux
VCIIMTaHNKA YOUeHa Cy OKI[MINTA/THA IIPKberba Ha UH-
tepuktycHoM EEI. MarnerHa pesoHaHIMja eHTOKPaHMjy-
Ma je 6u1a 6e3 IIaTOIOIIKOT Hala3a KOJ CBUX VICTIMTAHYKA.
KonTunymupana aHTHenmIenTYKa Tepanyja kapbamase-
IIHOM je YK/by4eHa Kof cBux 6onecHuka ca BOEKII un
TOKOM KJIMHMYKOT ITpahera Huje 6110 pelyuyBa Hamaja,
HITH CY Ce jaBIIU HeyporowKky nopemehaju.

ANCKYCUJA

Enmnencuja, cmMyHO Kao ¥ MapoKCKU3ManHy nopemehaju
KOjJ MOTY OITOHAIIATH eNMJIeNITMYKe Hallafle, jecy mope-
Mehajit ¢ BeIMKOM ITpeBajIeHIINjOM Y OIIIITO]j HOIY/IalVjI.
ITpema nopanuma us mureparype, I1C ce yemnhe jasmpa ox
BOEKII [1, 8], mTo je HOKa3aHO 1 y HAIlleM MCTPaXKMBAbY.

AyTOHOMHM CMMIITOMU CY IJIaBHA I10jaBa TOKOM Ha-
naga xox IIC: ictus emeticus, 6nennio, ujaHo3a, VH-
KOHTMHEHIIVja ypuHa U dereca, MUgpujasa Wi M1o3a,
KapayuopecnupaTopuu nopemehaju, xunepcanupanyja,
TepMOperyJIaTopHe cMeTHe U I1aBobospa [5, 6,7, 11, 12].
Ictus emeticus YMHU TPOjCTBO My4YHIHE, HATOHA 32 ITOBpa-
hamewm 1 noBpahame [5, 7], a kox 86,7% Harnx 60mecHu-
Ka ce jaBMO Kao JOMMHAHTHMU CUMIITOM Hamnapja. Hajuenthe
ce jaB/ba Ha IIOYETKY Hamaya, y IpBUX IIeT MUHYTA, pehe
y KacHOj a3y, IIOHaBsba Ce, a HeKaja Tpaje caTuMa 1o-
Bopehu o mexupparanuje [13]. Kapguopecnuparopuu
nopemehaju o6yxBarajy HelIpaBIUIHO AYICambe, TAXUITHE)Y,
KalllaJb, TAXMKAPANUjy, OpamuKapaujy, mopemehaje kpHor
IPUTICKA U KTAHY CMHKOMY [6, 7]. Tepmoperymanmjcku
nopemehaju ¢y y Bupy Xuneprmpexcuje Wiy XUIoTepMu-
je [1, 7]. Y HameM MCTpa>kKMBamwy KOJ LIECTOPO fielle je
3abeeXkeHa IIOBMUILIEHA TeMIlepaTypa, JOK XUIIoTepMuja
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HUje 3aIla)KeHa HIU KOJ, jef[HOT JieTeTa y CKJIONy Hamaja.
Ypy>KeHOCT I71aBo60sbe 1 XUIEepIUpeKclje ¢ IPOMEHOM
HOHalIamba 1 oBpahameM MOTy HaBeCTH KJIMHWYKOT JIe-
Kapa Jja HOCyMba Ha MH(EKINjy LeHTPaTHOT HEPBHOT CH-
crema, Mehytnm, kop IIC cy oBe Tero6e napokcusmasnse u
HaKOH 3ayCTaB/barba Hallajja pecTajy. [IBa 6omecHnka ca
I1C cy y moueTKy 7edeHa U UCIUTUBAHA HOJ [UjarHO30M
eHnedamruca. [leBujanuja noraena ce jasba kog 60-80%
Hamajia ¥ cMarpa ce ja je jeqyHa MaHugecranyja Hanaaa
KOja MMa IMOPEKJIO Y OKIIMITUTATHOM pexivy. Lledamrana
aypa je IpeTXOfW/Ia Hallafy KOf ABa Hala 6oecHNUKa.
CMmaTpa ce BereTaTMBHMM CUMIITOMOM, a Kafia je yapy-
JKeHa ¢ O71eiVIoM, MYYHIHOM U IToBpahameM, Moxe OIo-
HauraTy Hanaj murpere. Ilopemehaj cBectu pasmuuuror
CTeIleHa ce Oefexxy1 y 1o 4ak 94% Hamaza. Y TpyIy Hallmx
6onecHuka kopt 87% je yrBphen ryburak csectu. Hanmapgu
Kop 6omecHuka ca IIC yrimaBHOM iyTo Tpajy, a KOJ, CKO-
po HoNIOBMHe OOIECHMKA Ce jaB/bajy Y OONIMKY ay TOHOM-
HOT eIVJIeNTUYKOr cTaryca [1, 8, 11-14]. Hanap je xox
HallMX UCIIMTAHMKA Y IPOCEKY TPajao 52 MUHYTE, a Jie-
ceT 60JIECHMKA je IPUM/bEHO Y OOIHUILY Y KOMIUIEKCHOM
HaplyjaTHOM eIMIENITUYKOM CTaTycy. JudepeHniuja-
HOZIMjarHOCTUYKM pasMaTpaHyU Cy: aTUIMYHA MUTPEHa,
eHIledaINTIC, TACTPOEHTEPUTHUC, peOpuIHe KOHBYI3Mje
u nopemehaj ciaBamwa. EEI' nma Benvkm 3Havaj y mocra-
B/balby JMjarHose, HAPOUUTO aKO IOCTOju MOryhHOCT fa
ce ypapu ukrycuu EEI 3ammuc [9, 10]. VintepukrycHu EET
Hajuernhe rmokasyje OKIMINMTaTHA IpaKibera, pebhe exc-
TPAOKLVUIIMTAIHA WM MyITH(OKaIHA, a KOJ Majior 6poja
meue EET moxe fa 6yme Hopmanas [1, 3, 9, 10]. Cnuuna
pacIiofiesia mpakiberba je 3alakeHa 1 Kojj, Halux 6oje-
cuuka. Ha unrepuxrycnom EEI Hajuemrhe cy sabenexe-
Ha okiunuTanHa (11), a peTko ekCcTpaoKiunuTanta (2) u
reHepanM3oBaHa (2) enuIenTU4Ka NpaKbema. VIKTycHu
EET Haya3 nmokasyje GoKalHy pUTMIYHY Je/ITa Y TeTa aK-
TUBHOCT, KOja IIOYNIbe U3HAJl HOCTEPMOPHIX, a/IVl MOXe
HOYeTH M M3HAJ APYTUX PeryioHa MO3ra, C UHTEPIOHOBA-
HYIM OLUTpUM Tanacuma [1, 3, 9, 10, 13]. ITporuosa je xox
HalyXx 60MecHMKa OuIa OfINYHA Y HU KOJ, jeHOT Huje
3alla>keHo Heyposolko oumrehemwe, ykbydyjyhu u ey
KOJI, KOje Cy ce jaB/ba/i pelyaVBY Halaja.

Ictus emeticus xop IIC Tpeba pasaukoBaTu of Lu-
KIM4YHOT IoBpahama Koje ce jaB/ba y CIMYHOM Y3PacTy,
a OIINIKYje ce KIacTepyMa ropaharma Koje I04MIbe TO-
KOM CIIaBama, TPaje caTuMa, 4ecTo je YAPYKEHO C Bere-
TaTMBHUM MaHUdecTannjaMa, [ImaBobo/boM, JujapejoM,
XumepcanusanyjoM, GoropobujoM 1 BU3yeTHUM XaTy-
nyuHanyjama. Kop nukmnynor nospahamwa Hema ryOuTka
CBECTH, HU JieBMjalyije TIOI/Iefia, Kao IITO Ce JielaBa Koj
IIC. TTopen ma>k/bMBO y3eTe aHaAMHe3€, HEOIIXOHO je MC-
K/bYYUTY TaCTPOEHTEPOJIONIKE, XMPYPIIKE, HEYPOJIOLIKE,
eH/JOKPUHOJIONIKe 1 MeTabonuyuke 6omectn [8].

[maBo6ospa, nospahame, mopemehaj noxamama, 1o-
BUIIIEHA TeMIIepaTypa, KOMIIEKCHY MapIiyja/Hy U TeHe-
pan30BaHy KOHBY/ISVBHM Hamajgyu Mory 6urtyu Manude-
cranuje I/IH(l)eKHI/[je LIEHTPa/IHOT HEPBHOT CUCTEMA [15,
16, 17]. Knuuuuky Tok 6071ecT, MHTEH3UTET U Tpajame
Tero6a HaM IOMaXKy y JudepeHIijaTHOj AMUjarHo3u U3-
meby I1C n ennedanutinca.
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beHnrHa oKIVMINTATHA eNMJIENICHja C KACHUM IOYeT-
KOM Ce OJ/IMKYje KpaTKOTPajH/M HallaZiyiMa C JOMIHAHT-
HUM BU3Ye/THVM CUMIITOMYMA U IJTaBo60/boM. Busyenne
XaJIyLVHalLMje MOTy OUTY elleMeHTapHe ¥ KOMIIIEKCHe.
EnemenTapHe Bu3ye/nHe XanyIyHALMje CY Y BULY MaInx
BHUIIEOOjHMX KPYroBa KOji IIOYNIbY Jia Ce M0jaB/byjy Ha
nepudepyju BULHOT II0/ba Y TPajarby KO TPU MUHYTA, de-
CTO CY YApY>KeHe ca CEH30PHUM MaHudecTanujama y BULy
WIy3uja o moKpeTamwy 0ynbyca u 60/1a y 04MMa, TOHNYHE
IeBYjalyje IOIVIeia 1 I7IaBe y UCTY cTpany (70%) u mo-
HaBJ/baHOT 3aTBapama ounjy. Harno nacrano crenurno je
MaHnecTalyja Harajia, Ha3uBa ce UKTYCHO CIEINIO U
0014HO Tpaje 1o nmeT MuHyTa. OKO 50% GOMecHuKa uMa
HOCTHUKTYCHY IMaBo6omby [1, 3, 18]. Kop Tpu Hamra 6ome-
cauka ca BOEKII Hamaz je mo4eo BU3yeTHUM XalylHa-
I)yjaMa HaKOH KOjVX je JIOIIO O KPaTKOTPajHOTr ryOuTKa
CBEeCTH ¥ TeHepa/IN30BAHOT KOHBY/I3MBHOT Halaja C I10-
CTUKTYCHOM I7aBo6o/boM. Y nopehemy ¢ onmcuma 13 nmu-
TepaType, 3aK/bY4IIV CMO Jja CY HAIV 00/IeCHUIY IMasIN
TeXY KIMHIYKY CIVKY Hallafia Off ONVICAHNX, IITO Ce MOXKe
00jacHUTH TVIMe Jja CMO IIPeNI03HaBa/IM CaMO HajTexe 00-
JIVIKe OBe eNIeTICHje VI A Cy CaMo HajTexXyl 60/IeCHUIN
ynyhusanm y repuymjapan nenrap. Judepenmyjansonujar-
HocTuuky Kopt 6onecuanka ca BOEKII tpeba pasmarpatu
MUTPEHY ¥ CUMIITOMATCKe OKIMITNTA/THE eNIeTcyje Koje
00yXBaTajy U OKLVUIIATAIHY eINUIeIICUjy KO LieujaKije
[3, 8]. Ha EEI ce peructpyje tumryam Hanas 3a BOEKII
Y BUJY €IWIENITMYKUX NTPaKiberba M3Ha ), OKIIMIINTaTHIX
peruoHa JOK Cy 04y 3aTBOPeHe 1 Y OACYCTBY puKcanuje.
Wurepukycau EET Moxxe 6uty 11 63 mpaskimerba N fia
IIOKa3yje peTKe MIVJbKe M3HaJ| OKIUIINTATHAX PETMOoHa TO-
KOM OynHOr crama U crnaBama. VIkrycun EEI perucrpyje
eMMIENITUYKA IPAXKIbEeba Y BULY OP30T pUTMa MIN ILNba-
Ka M3HaJ, OKL[MIUTATHOT pernona [1, 3].

MurpeHa ce MOKe IOTPEIIHO AMjarHOCTUKOBATI Kao
emMJIencyja, amn ce yeinhe memraBsa fja ce eIMICNITUYKY
HaIlaJyl OMjaTHOCTUKY]jy kKao Murpena [19]. Murpena u
emIeIicuja cy 60JIeCTy ca 3HaYajHOM IIpeBaIeHINjOM Y
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Childhood Epileptic Seizures Imitating Migraine and Encephalitis

RuZica Kravljanac'?, Milena Djuri¢'?

'Institute for Mother and Child Healthcare of Serbia “Dr Vukan Cupi¢’, Belgrade, Serbia;

2School of Medicine, University of Belgrade, Belgrade, Serbia

SUMMARY

Introduction Paroxismal events can resemble epileptic
seizures, however, some epileptic seizures, especially benign
occipital childhood epilepsies can imitate migraine, cycling
vomiting or encephalitis.

Objective The aim of this study was evaluation of clinical
and electroencephalographic (EEG) features and outcome in
children with benign occipital childhood epilepsies.

Methods Investigation included 18 patients with benign occipital
childhood epilepsies hospitalized in the period from 2007 to
2010.The diagnosis was based on clinical and EEG characteristics
of seizures, while treatment included acute therapy for seizures
and chronic antiepileptic drugs. Prognosis was analyzed in terms
of neurological outcome and seizure recurrence rate.

Results Benign occipital childhood epilepsy with early onset
was diagnosed in 15 children. Vegetative symptoms, mostly

MpumrbeH « Received: 28/03/2011

doi: 10.2298/SARH1210558K

ictal vomiting (13), eye deviation and loss of consciousness (13)
dominated in the clinical presentation. The most frequent EEG
findings showed occipital epileptic discharges. Benign occipital
childhood epilepsy with late onset was diagnosed in three cases.
Seizures were manifested by visual hallucinations, headache
and secondary generalized convulsions. All three patients
were administered chronic antiepileptic drugs and had good
outcome.

Conclusion In our patients, clinical manifestations of benign
occipital epilepsies had some similarities with clinical features
of migraine and encephalitis. It could explain misdiagnosis in
some of them. Knowledge about main features and differences
between each of these disorders is crucial for making
appropriate diagnosis.

Keywords: benign occipital epilepsy; childhood; migraine;
encephalitis
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OPUTMHAJTHM PALL / ORIGINAL ARTICLE

HuBoO peayKoBaHOr yTaTUOHA U aKTUBHOCT
[NYTaTUOH-3aBUCHUX EH3MMa Y KOPTUKOHYKAEaPHUM
610K0BMMa counBa 0coba ca CEHUTHOM KaTapaKToM

bojaHa Kucuh', Qujana Mupuh', Nlenwa »Kopwh?, Anekcangpa Unuh3, Unwnja [parojesuh’

"MHcTnTyT 33 6roxemujy, MeanumnHckn dakynteT, YHnBep3uTeT y MpuwwtuHy ca ceguwtem y KOCOBCKO]
MuTtposuum;

2KnuHuKa 3a ouHe 6onectn, MegnunHckn GakynteT, YHuBep3uTeT y MpuwtuHy ca ceguiutem y KoCoBCKO]
Mwutposuuy;

*KaTenpa 3a npeBeHTUBHY MeauLuHy, MepnumHckn dakyntet, YHuBep3nuTeT y MpuiuTiHm ca ceaniutem y
Kocosckoj Mutposuuy

KPATAK CALPXKAJ

YBop PefykoBaHu rnyTaTnoH (GSH) y counBy MMa ynory y 3alTuTii TMOSI-rpyna NpoTerHa CoumBa 1 Kao
cyncTpat rnyTatroH-nepokcuaase (GPx) n rnytatnoH-S-TpaHcoepase (GST). [poTenHn Koju cappke TMon-
rpyne cy 3HauyajHu 3a HopMasiHy GyHKLMjy enutena coumBa, Tj. eH3nma Na-K-ATP-a3e, unme yTuuy Ha
henujcky nponyctbrnBocT. OgHoc GSH 1 HeroBor oKkcnposaHor 06anKka (GSSG) je HopmanHo BUCOK Y
COYMBY 1 APYrMM TKMBMMA OKa 3axBasbyjyhin rnyTaTMoH-pefoKe LMKITYCY, KOjy je TOKann30oBaH y enuteny
COYMBa 1 MOBPLUNHCKOM KOPTEKCY.

LUnm papa Linb uctpaxvsara 6110 je MCnuTriBarbe HEEH3MMCKUX Y/HMNALA aHTUOKCUAAHTHE 3alTuTe:
HeNpPOTEMHCKMX N MPOTENHCKIMX TUONA, Kao 1 ogpehnBarbe akTUBHOCTM FyTaTUOH-3aBUCHVX eH3MMa Y
KOPTMKOHYKIeapH1UM 610KOBMIMa COUMBa 0C06a Ca CEHUTHOM KaTapakToM.

Metope papa buoxemujcka ncnuTrBakba N3BpPLLUEHA Cy Ha KOPTUKOHYKNeapH/M 610KOB/Ma COuMBa
101 6onecHmKa ca injarHo30M CeHUHe KaTapakTe. [pema cTeneHy 3penocTu KaTapakTe, CMTaHULM
Cy CBpPCTaHW y rpyny ca cataracta senilis incipiens (41 6onecHuK) n'y rpyny ca cataracta senilis matura
(60 6onecHuKa). KoHueHTpaumja GSH je oppehunBaHa nomohy EnmaHoBor (Ellman) peareHca, aktus-
HocT GPx nomohy Kymonxuaponepokcmaa, a aktueHocT GST npaherbem 6p3unHe cTBapatba KOHjyraTta
rnyTaTMoHa n 1-xnop-2,4-anHNTPO6EH3eHa.

Pesynrtatu Pe3yntaty nokasyjy Aa je koHueHTpauuja GSH 3HayajHO Beha y KOPTUKOHYKNeapHUM
6/10KOBMMa COUMBA C MOYETHOM KaTapakToOM y OBHOCY Ha 3peny KatapakTy (p<0,001). AKTUBHO-
CTn eH3nMa GPx n GST 6une cy 3HauajHo Behe y KOPTUKOHYKIeapHUM 6/10KOBMMA COUYMBA C MOYET-
HoMm KaTapakTom (p<0,001). C HanpefoBameM KaTapaKkTe CMatbyje ce KonnymnHa pacnonoxusor GSH,
HeonxopaHor 3a GyHKUWjy GPx n GST, na je 1 akTUBHOCT OBMX €H3MMa 3Ha4yajHO CMatbeHa Kop 3pe-
Ne KaTapakTe.

3aksbyuyak /I3mepeHa mara KoHUeHTpaumja GSH 1 akTBHOCT aHTMOKCUAAHTHUX €H3MMa Y KOPTUKO-
HyKfieapHIM 6J10KOBKMa COUMBA, HAPOUMTO KOA KaTapaKTe C HYK/1eapHOM KOMIMOHEHTOM, YKa3yjy Ha
0CNabsbeHV aHTUOKCHAHTHN OfrOBOP TKMBA COUMBA TOKOM Pa3Boja CEHUITHE KaTapaKTe.

KrmbyuHe peun: KaTapakTa; OKCMIATUBHY CTPEC; MyTaTMOH; aHTUOKCMIAHCK

yBoa

[raBHM 1 HeTIOCpeHY Y3POK II0jaBe U pa3Boja
KaTapakKTe jolI Hyje O3HAT, a/li Ce OKCUAa-
TUBHA ollTehewa TOKOM IIpolieca cTapema y
CaBpEMEHO] MUTEPATyPU CMATPajy 3HAYajHUM
y BeHoj eTnonaroreHesu [1]. 36or momoxxaja
u 6uonouke QyHKIMje, OYHO COUMBO je TO-
KOM >XJBOTA U3JIOXKEHO YPY>KEHOM IITeTHOM
IejCTBY CYHUYEBOT 3paderba I KMCEOHMKa KOju
Y3POKyjy Mopdoromike 11 GyHKIMOHATHE IPO-
meHe (HOTOOKCUIATUBHY CTPeC). ALICOPIIIN-
jOM fiena yNnTpa/byb1udacTor CleKTpa, COYuBO
ITUTU Ky6/be CTPYKTYPe OKa Off ITETHOT fiej-
CTBa OBOT fie/la CYHUYEBOT 3padeta, IpY 4eMy
BpPEeMEHOM ITojIeXe POTOAVHAMUYKIM OLITe-
hemwnma [2].

MHora ucnuTuBama cy oTBpAina fia je oK-
cupaTVBHa MOAMQUKaLja IPOTEMHA Vi TN
COYVIBa IVIABHY MeTabOMMYKM CYIICTPAT HaTo-
JTolIKOr nopeMehaja ko XymaHe KaTapakTe CTa-

pujux ocoba [3, 4]. ExcriepumeHTaIHO je moxa-
3aHO Ha KY/ITYPMU OpraHa Aa KaTapaKTy MOXe
y3pOKOBaTH (POTOXEMIjCKI M3a3BAHO CTBAPAHE
CYIIepOKCHUJI-pafyKaIa, XUAPOKCUTHNX Pajiyi-
Kaja 1 BofloHuK-Tiepokcnza (H,0)) [2].
ITporennnu, xoju unHe 60% yKymnHe Mace
coumBa [5], mocenyjy 6pojue cyndxunpunne
(-SH) rpyre, Koje Cy BeoMa OCeT/bIBE Ha OK-
cupatuBHa omrehema [3, 6]. OkcugaTUBHOM
MozMUKALjOM IPOTENHA COYMBA PEMETH
ce U BUXOBa QYHKIIN]a, Tj. CMambyje ce WIn
ry6y aKTMBHOCT €H3MMa U HAcTajy arperarn
[IPOTEVHA Be/NKe MOeKy/IapHe Mace. Arpe-
raiyja IIpoTerHa COYMBa y HACYMIUYHO PacIio-
Ie/beHe MOJIeKy/le BeliKe MOJIeKy/IapHe Mace
Merba IYCTUHY IPOTENHA Y COYUBY, Y3POKY-
jyhu mokanHe mpoMeHe y MHEKCY pedpak-
1uje ¥ moBehaHO CBETIOCHO pacejame, Kao U
samyherbe y counBy 3axBaheHOM KaTapakToM
[6]. Bucok HMBO MOAM(PUKOBAHNX MIPOTENHA
KOJ] Y3HaIIpefloBase KaTapakre, y nopehemwy
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C HOPMAJIHVIM COYMBOM, TOBOPH Y IIPYUJIOT TOME fid Cy OBe
IIpOMeHe YK/by4deHe y pa3Boj Karapakre [7].

[Mepoxcupanyja munupna hennjckux mem6pana, Koja ce
cMarpa rmaroreHeTCkuM (HakTopoM KarapakroreHese [8, 9],
moBopu jo nopemehaja 6apujepre pynkiuje Mmembpaxe,
IITO IIOCTIEAUYIHO Merba 3anpeMuny henmje u cTpykrypy
COUIBa, OITOBOPHY 32 pedpaKkTepHe IIPOMeHe YAPYKeHe C
IOYeTKOM KaTapakTe. [logany us mureparype HoKasyjy ga
Ce TOKOM pasBoja KaTapaKTe HATOMIIABAjy Y COYMBY U 04-
HOj BOIMIY [IPOVM3BO/M IIEPOKCHU/ALIN]je NI KOHjyTroBa-
HU veHn, Manoupmangexuy (MDA), 4-XugpoKCMHOHEHATT
U IpyTy, ipu yeMy Hactamu MDA Moxe farbe fia pearyje 1
CTBapa arperare ca 61IOMOJIEKy/IIMA, IIPOTENHIMA, AMITHO-
kucenuuama u pocommmpnma [10, 11, 12].

Tpumnerntug-rmyTatnon (L-y-rryTaMm- L-1yucTenHn-
IJIMIVH) Ce HaJIasy Y BUCOKOj KOHIIEHTPALUjI ¥ COUUBY
(1,43 pug/g TexxuHe), YIIIaBHOM Y PELYKOBAaHOM OOIMUKY
(GSH), pagu 3amtute u ofOpaHe CTPYKTypa COYMBa Off
¢dorookcuparusHor omrehera [13]. AktuBHowhy eHsu-
Ma DIy TaTnoH-Tepokcupase (GPx) v Iy TaTnoH-pefyKTa-
3€ KpO3 Iy TATUOH-PEIOKC CUCTEM OfipXKaBa ce (HU3IOTIO-
mky ogHoc GSH 1 eropor okcuposasor oonmmka (GSSG)
[14]. AktuBHOCT GPx IOKa3Yyjy €H3UMM, KOjU KaTaniusyjy
peakuujy cMarberba H, O, nny OprancKux 1 INIMAIHAX XU-
IpoIepokcya y oproapajyhu anxoxon, kopucrehu GSH
Kao JIOHOp BofoHMKa [15].

LWb PAOA

]_[I/U'b NCTpaKMBamba 6uno je JNCIINTNBAKBE HECH3VMIMCKUX
YVHWIala aHTUOKCU ATV BHE 3allITUTE, HEIIPOTEMHCKUX
U IPOTEMHCKHUX TNOJIA, KaO0 " oupebMBaH,e AKTUBHOCTU
Ty TaTVIOH-3aBJVICHYX €H3VIMA Y KOPTMKOHYKJIEAPHUM 6110-
KOBJIMa COYMBA 0C00a ca CEHUTHOM KaTapaKTOM.

METOZE PAOA

Knunnuko ncnurtusame o6yxsatuio je 101 ocoby o6o-
TIeny off CeHMIHe KaTapakTe. IIpe Xxupyplike MHTepBeH-
Ijyje MCIUTAaHUIM CY IOABPTHYTHU yoOudajeHoM odTa-
MOJIOIIKOM Tperyiefny o6a oxa. I[Ipu ToM je oko ¢ moyer-
HOM KaTapaKTOM OM/IO KOHTPOJIHO, Ha OCHOBY KOjerT je
onpehuBana nmpumapHa Mopdororuja 3pee KaTapakre
Ha apyroM oky. CBaKky MCINUTAHUK je IOIBPTHYT XUPYP-
LIKOj MHTEPBEHLMjU eKCTPAKaAIICy/lIapHe eKCTpaKuuje
C yrpafilbOM MHTPAOKYZIAPHOT COYMBa Ha jeTHOM OKY, TO-
KOM KOje je y3eT KOPTUKOHYK/IeapHy 610K CO4YMBa, KOju
je omMax HaKOH eKCTpaKIje yporeH y XapTmaHos (Hart-
mann) pacTBOp M 3aMp3HYT U 4yBaH Ha -20°C 1o aHa-
NU3Upama.

Cse xeMuKanuje kopuirheHe 3a IpaB/bere pacTBoOpa
6ue cy pro analysi creniena yncTohe. Y XxomoreHaruma
KOPTMKOHYK/IeapHMX O/10KoBa coumBa ofpehnuBanm cy He-
€H3VIMCKI Y/HMOLY aHTMOKCHUIATVBHE 3aIITHTe: KOHIIEH-
Tpaluja yKyITHIX HEITPOTENHCKIX VM IIPOTEMHCKIUX THOJIA
(umol/g Te>xuHe) M aKTBHOCT €H3MMa aHTUOKCUIATUBHE
samrure (U/g mpoTenHa).

| doi: 10.2298/SARH1210563K

ITpBo, M3MepeHa je TeXKMHA y3eTOT KOPTUKOHYKIeap-
HOT Jiea couyBa (M3pa>keHo y IpaMyMa TKUBa), a IOTOM
je usBpLIeHa XoMoreHusanuja y mydepy 0,02 mol/l KPi,
pH 7,4 ca 0,134 mol/l KCI. XomoreHar je neHTpudyrunpan
ZeceT MMHYyTa Ha 3.500 o6pTaja y MUHYTH, a 6UCTap Cy-
IIePHATAHT je KopulllheH 3a aHa/M3e.

Konnenrpanuja GSH y y3opky onpehusana je y pe-
akuuju [5,5'-puTnobuc-(2-HuTpobeH3oeBe KICeMHe) —
DTNB] - Enmanos (Ellman) peareHc, HAKOH YK/Iambamba
IIPOTeMHa IIePXIOPHOM KucemHoM [16]. Yorpe6om En-
MaHOBOT peareHca criekTpoporomeTpujcku je onpebhnna-
Ha KOHIIeHTpalyja IpOTeMHCKMX Tnon-rpymna [17]. ITpo-
tenHcke -SH rpyne penykyjy DTNB, ctBapajyhn xyro
000jeH aHjoH 5-Tno-2-HuTpobensoese Kucenute (TNB).

AxryBHOCT GPX je onpebuBana nomohy Kymonxunpore-
POKc1za, Kao cymncTpara, MerofoM Yuna (Chin) u capagan-
Ka [18], a akTMBHOCT Iy TaTHoH-penykrase (GR) meTonoM
Inamnea (Glatzle) n capapnuxa [19]. ITo oBoj meTopu GR
Karanusyje penykuujy GSSG y npucyctsy NADPH'+H*.
Oxkcnpanyja NADPH'+H* ce mpaTu MepemeM IIpOMeHe all-
copbaHce Ha 340 nm. AKTUBHOCT [Ty TaTUOH-S-TpaHcde-
pase (GST) oppebusana je npahemem 6p3nne popmupa-
1a KOHjyraTa IJIyTaTMoHa U 1-X/10p-2,4-nMHUTpOoOeH3eHa
(CDNB), ciektpodoromeTpujcku Ha 340 nm [20].

Y ob6papu pesynrara KopuurheHy Cy HeCKpUITUBHI
CTATYCTUYKM ITapaMeTpy: apUTMeTHIKa CPefIuHa I CTaH-
mappHa geBujanuja (SD). MicnutuBame cTaTUCTUYKeE 3HA-
YajHOCTM pasyiuka 13Mehy cpefmbux BpefHOCTY BPIIEHO
je CrymenToBuM t-tectoM u rectom ANOVA. Kpurepujym
3a CTATUCTUYKY 3Ha4ajHOCT 61se cy BpenHocTH p<0,05,
p<0,01 u p<0,001. 3a cTaTMCTUUKY OOpafy MmojjaTaka Ko-
puirhenn cy coprsepcku nporpamu SPSS u INSTAT.

PE3VNITATU

broxeMnjcka ucnuTuBama BplieHa Cy Ha KOpTUKOHYKIIe-
apHuM 6710K0BUMa couuBa 101 omepucaHor 60necHnKa
Ca IMjarHO30M CEHM/IHE KaTapaKTe, I TO 46 >KeHa u 55
MyuKapana. I[Ipoceqyna ctapocT ucnmuranmka ouna je 72,5
roguHna (SD=7,98).

ITpema cTemeHy 3penocTy KaTapakTe, 60TeCHULIN CY
CBpCTaHU y iBe TpYIIe: ca cataracta senilis incipiens (41
VICIIMTAHMK) U ca cataracta senilis matura (60 ucnuTaum-
ka). Y npBoj rpynu 6uia cy 23 6onecHuka ca cyokar-
CY/IapHOM KaTapaKToM, JieBeT O0JleCHNKa ca CyOKaIcy-
JTApHO-HYK/IeapHOM KaTapaKTOM U JIeBeT ca [[MjaTHO30M
MENIOBJTE KOPTUKOHYK/IeapHe KaTapakTe. Y IpyToj rpymm
6uo je 19 6omecHMKa ca 3peIoM KaTapaKToM Koja je Io-
Yesia Kao CyOKaIcyrapHa, 15 ca 3pe/ioM KaTapaKToM Koja
je moyesna Kao cyOKaICylapHO-HyKIeapHa, 16 ca 3penoM
KaTapaKTOM KOja je 1o4esia Kao KOpTUKOHyKIeapHa 1 10
6oecHNKa ca IjarHO30M 3perie KaTapaKTe Koja je modena
Kao KOpTUKaJIHa.

Y KOPTUKOHYK/IeapHUM O/IOKOBMMA COYMBA MCIIUTAHM-
Ka C II0YeTHOM CEeHMTHOM KaTapaKTOM M3MepeHa je 3Ha-
4YajHO Beha KOHIIEHTpalyija 1 HEIPOTENHCKUX (2,6+0,9
pumol/g; p<0,001), 1 mpoTenHCKUX THON-Tpyma (102,5+25,5
pumol/g; p<0,001), y OBHOCY Ha KOPTUKOHYK/IeapHe JIelIoBe
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counBa ca 3pesioM KarapakToM (0,9+0,3 umol/g; 54,8+19,7
pumol/g). VicnutuBamweM [OOMjeHUX aKTUBHOCTY aHTHOK-
CHIAaHTHMX eH3uMa yTBpheHa je sHauajHO Beha akTHMBHOCT
GPx (3,4+1,5 U/g; p<0,001), GR (3,0+1,3 U/g; p<0,001),
kao u GST (2,4+1,1 U/g; p<0,001) y KOPTUKOHYK/IeapHUM
6710KOBVIMa COYMBA C IOYETHOM CEHI/IHOM KaTapaKTOM.

AHanusupamweM OHOCa KOHIIEHTpAIVje HeIIPOTEeNH-
CKUX THOJA ¥ aKTUBHOCTY GR y KOPTUKOHYK/IeapHUM
6710k0OBMMa COYMBA ITallMjeHaTa Ca CEHMTHOM KaTapaKTOM
yTBpbeHa je sHauajHa IO3UTUBHA ITOBe3aHOCT (r=0,672;
p<0,01) (Ipaduxon 1). OHa je yrBphena u usmehy xon-
nenrpanyje GSH n aktuBHoct GPx (r=0,655; p<0,01)
(IpaduxoH 2), kao 1 n3Mehy KOHIJeHTpaluMje HelpoTe-
MHCKUX THON-rpyna u aktusHocty GST (r=0,607; p<0,01)
(Tpadukon 3).

VIsmepeHe KOHIIeHTpaljyje HEIPOTEeMHCKUX U IIpOTe-
MHCKUX -SH rpyna y KOpTMKOHYK/IeapHUM 6JI0KOBMMa
COYVBA C Pa3IMYUTUM TUIIOBMMA IIOYETHE KaTapaKTe
mate cy y Tabenu 1. YrBpheHa je 3HavyajHa pasnmka KOH-
nenrpanuje GSH (p<0,01) u KOHIL[eHTpalyje IPOTeNH-
ckux -SH rpyna (p<0,01), 3aBMCHO Off TUIIA TIOYETHE Ka-
tapakTe. 3HavajHo Beha KoHueHTpanuja GSH je usmepe-
Ha KOJI II0YeTHe CyOKaICy/lapHe y OBHOCY Ha MELIOBUTY
cyOKancynapHo-HyKneapHy (p<0,05), Kao 11 y OfHOCY Ha
KOPTUKOHYKJIeapHU Tuil Karapakre (p<0,01). Takobe, y
KOPTUKOHYK/IeapHUM 0JI0KOBMMaA COYMBA C IIOYETHOM
CyOKaICcylTapHOM KaTapaKTOM, KOHI[eHTpalyja IpoTe-
uHCKUX -SH rpyna je 6una sHayajHO Beha y ogHOCY Ha
[IOYeTHY CyOKaIcylIapHo-HyKIeapHy (p<0,05) 1y ogHOCY
Ha [I0YEeTHY MEIIOBUTO-KOPTUKOHYK/IeapHy KaTapaKkTy
(p<0,01).

ITpoceuHe M3MepeHe aKTUBHOCTY aHTUOKCUIAHTHIX
€H3MMa Y KOPTMKOHYK/IeapHMM 67T0KOBVIMa counBa 60-

JIeCHUKA C Pa3INYUTUM TUIIOBUMA IIOYEeTHE KaTapakTe
mpuKkasaHe cy y tabemnu 2. YrBphena je sHauajHo Beha
akTUBHOCT GPx KoJ MoYeTHe CyOKaICy/lapHe KaTapakTe
y OBHOCY Ha cyOKaIncynapHo-HykIeapHy (p<0,001) n 'y
OJJHOCY Ha ITOYETHY MEIIOBUTO-KOPTUKOHYK/I€apHY Ka-
tapakTy (p<0,001). Taxobe, kop moveTHe cybxamncynapHe
KaTapaKTe V3MepeHe Cy 3Ha4ajHo Behe aktuBHOCTM GR
(p<0,001) u GST (p<0,001) y omHOCY Ha IIOYETHY CyOKaI-
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padukoH 2. MehycobHM ofHOC KOHLEHTpaumje GSH 1 akTUBHOCTA
rnyTaTuoH-nepokcugase (GPx)y KOpTUKOHyKNeapHUM 6nokoBuma
COYMBa Ca CEHUITHOM KaTapakTom (y=0,0013+0,0009x)

Graph 2. Relationship of concentrations GSH and glutathione per-
oxidase (GPx) activities in corticonuclear lens blocks with age-related
cataract (y=0.0013+0.0009x)
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MpadukoH 1. MehHycobHU OAHOC KOHLeHTpaLmnje peayKoBaHor
rnyTatnoHa (GSH) n akTMBHOCTW rnyTaTuoH-peaykTase (GR) y Kop-
TUKOHYKNeapHUM 610KOB/Ma COUMBA Ca CEHUTHOM KaTapakTom
(y=0,0009+0,0009x).

Graph 1. Relationship of concentrations glutathione (GSH) and glu-
tathione reductase (GR) activities in corticonuclear lens blocks with
age-related cataract (y=0.0009+0.0009x).

padukoH 3. MehycobHn ogHOC KoHLeHTpaumje GSH 1 akTUBHOCTW
rnyTaTnoH-S-TpaHcdepase (GST) y KOPTUKOHYKIeapHNM 6/10KOBUMA
CouMBa Ca CEHUTHOM KaTapakToM (y=0,0009+0,0006x)

Graph 3. Relationship of concentrations GSH and glutathione S-trans-
ferase (GST) activities in corticonuclear lens blocks with age-related
cataract (y=0.0009+0.0006x)
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Ta6ena 1. HeeH3UMCKM YNHUOLIM aHTUOKCUAAHTHE 3alUTUTE Y KOPTUKOHYKI€apHMM 6/10KOBIMMa COUMBA C MOYETHOM KaTapakTom
Table 1. Nonenzymatic antioxidative defense factors in corticonuclear lens blocks with cataract incipiens

lMoueTHa cybKancynapHa

lMoueTHa cybKancynapHo-

MoyeTHa KOPTUKOHYK/1eapHa

Napamera KaTapakTa HyKNleapHa KaTapakTa KaTapakTa
Parr)ametef Cataract incipiens posterior Cataract incipiens Catarct incipiens
subcapsular nuclear-subcapsular cortical-nuclear
(N=23) (N=9) (N=9)
GSH (umol/g) 3.0£0.9 2.240.6* 1.840.4%*
Mporeuticke -SH rpyne (umol/g) 114.2426.25 89.2+18.6* 85.8+10.8*
Protein -SH group (umol/qg) e e R

* p<0.05; ** p<0.01

N - 6poj ucnutaHuka; GSH — peflyKoBaHu rnyTaTvoH
N - number of patients; GSH - glutathione reduced

Ta6ena 2. AKTVBHOCTU aHTUOKCUAAHTHYX EH3VIMa Y KOPTUKOHYKIeapHMM G/TI0KOBMMA COYMBA C MOYETHOM KaTapaKTom
Table 2. Antioxidant enzymes activity in corticonuclear lens blocks with cataract incipiens

MoueTHa cybkancynapHa MoueTHa cybkancynapHo- [oueTHa KOPTUKOHYKNeapHa

Mapamera KaTapakTa HyKrieapHa KaTapakTa KaTapakTa
P P p Cataract incipiens posterior Cataract incipiens Catarct incipiens

arameter r

subcapsular nuclear-subcapsular cortical-nuclear
(N=22) (N=9) (N=9)

GPx (U/g) 4.6+0.7 2.1+0.5*% 1.6+0.2%

GR (U/g) 4.0£0.7 1.9+0.7% 1.6+0.3%

GST (U/g) 3.2+0.6 1.6£0.7% 1.14£0.3*

* p<0.001

GPx - rnyTaToH-nepokcuaasa; GR - rnyTaTMoH-peayKkTasa; GST - ryTaTnoH-S-TpaHcdepasa
GPx - glutathione peroxidase; GR - glutathione reductase; GST - glutathione S-transferase

Ta6ena 3. HeeH3MMCKM YNHUOLIM aHTVIOKCMAAHTHE 3alUTUTE Y KOPTUKOHYKIeapHUM 610KOBMMA COUMBA Ca 3PESIOM KaTapakToM
Table 3. Nonenzymatic antioxidative defense factors in corticonuclear lens blocks with cataract matura

3pena KaTapakTa
KOja je noyesna Kao

3pena KaTapakTa
Koja je moyena Kao

3pena KaTapakTa

3pena KaTapakTa Koja je

KOja je moyena Kao
cybKancynapHo- nouesia Kao KOpTUKasnHa
MapameTap cybkarcynapHa KOPTUKOHYK/eapHa
HyKneapHa Cataract matura began
Parameter Cataract matura began as Cataract matura began as -
. Cataract matura began as ) as cortical
posterior subcapsular cortical-nuclear .
— nuclear subcapsular _ (N=10)
(N=19) . (N=16)
(N=15)
GSH (umol/g) 1.0+0.2 0.8+0.2 0.8+0.3 0.9+0.2
MNpoTtenHcke -SH
rpyne (umol/g) 59.9+16.6 58.0+20.8 4824219 50.7+18.3
Protein -SH group
(umol/g)

Ta6ena 4. AKTUBHOCTU aHTUOKCUAHTHUX EH3MMa Y KOPTUKOHYK/eapHIIM GJTOKOBIIMaA COYVBaA Ca 3PeIoM KaTapaKToM
Table 4. Antioxidant enzymes activity in corticonuclear lens blocks with cataract matura

3 3pena KaTapakTa 3
pena Katapakra . pena KatapakTa .
. Koja je noyena kao . 3pena KatapakTa Koja je
e | cyokancynaprio- ropTROHykneapra | TOHENA KAO KopTIKAHa
P P Y ynap HyKreapHa P Y P Cataract matura began
Parameter Cataract matura began as Cataract matura began as -
. Cataract matura began as . as cortical
posterior subcapsular nuclear subcapsular cortical-nuclear (N=10)
(N=19) e P (N=16) -
GPx (U/g) 3.4+0.9 1.9+£0.6* 1.4+0.3 1.8+0.5
GR (U/g) 2.3+£0.6 1.3+£0.5% 1.1£0.5% 1.7+£0.5%*
GST (U/g) 2.0+£0.5 1.1£0.4* 1.1+0.5% 1.6£0.7
*p<0.001; ** p<0.05

doi: 10.2298/SARH1210563K
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cynapHo-HyKIeapHy (p<0,001) 1 y ogHOCY Ha IIOYeTHY
KOPTUKOHYKJIeapHy KaTapakTy (p<0,001).

Y KOPTMKOHYK/IeapHIM OJIOKOBMMA COYNBA Ca 3PE/IOM
CEeHVTHOM KaTapaKTOM aHa/IM30M BapujaHce Huje yTBphe-
Ha 3HauajHa pas/MKa M3MepeHNX KOHI[eHTpalyja Helpo-
TemHcKux (p=0,111), OFHOCHO IPOTEMHCKUX THOI-TPyIa
(p=0,268) (Tabena 3).

Y tabenu 4 cy maTe mpocedHe M3MepeHe aKTUBHOCTI
AQHTVOKCUIAHTHYX eH3UMa Y KOPTUKOHYK/IeapHIUM 6/I0KO-
BUMa COYNBA Ca 3pEJIOM CEHMTHOM KaTapakToM. V3Mepe-
Ha je 3Ha4yajHO Beha akTuBHOCT GPx (p<0,001) 11 aKTUB-
HocT GST (p<0,001) y KOPTUKOHYKJIeapHUM O6JIOKOBMMA
counBa ca 3pe/ioM KaTapaKToM, Koja je Iodena Kao cy6-
KaICy/lapHa y OJTHOCY Ha y30pKe KOJf KOjUX je KaTapaKTa
moyesa Kao cybKamcynapHo-HykiaeapHa (p<0,001), kao
MELIOBUTO-KOPTUKOHYKIIeapHa (p<0,001) 1 ka0 KopTu-
KanHa (p<0,001).

VicnutuBamweM akTuBHOCTY GR yTBphena je 3HauajHa
pasmuka (p<0,001) y 3aBMCHOCTY Of THIIA KOjUM je KaTa-
pakTa rovena. 3HadajHo Beha aktuBHOCT GR M3MepeHa
je y KOpTUKOHYK/IeapHMM 0JIOKOBMMA COYMBa Ca 3PEIOM
KaTapaKTOM KOja je ITouera Kao CyOKaICy/apHa y OTHOCY
Ha y30pKe I/ie je KaTapakTa Iodesa Kao CyOKaIcynapHo-
HyKJeapHa (p<0,001), ka0 MeIIOBUTO KOPTUKOHYK/IeapHa
(p<0,001) n xao koprukanHa (p<0,05), 3aTUM y KOPTUKO-
HYK/IeapHUM O/IOKOBIMa COYMBA Ca 3PE/IOM, 3aII04eTOM
Kao KOPTUKOHYK/IeapHa, y OfTHOCY Ha y30pKe KOf KOjIX je
KaTapakTa [oJesna Kao Koprukansa (p<0,05).

OUCKYCUIA

VcTpaxuBama O YTUIIAjy peaKTVBHUX KMCEOHNKOBUX Bp-
CTa Ha II0jaBy M pa3BOj CEHM/IHE KaTapaKTe MHTEH3VBHO
ce pajie TOCTIeNHUX HEKOMKO JierieHnja. CeHnIHa KaTa-
PaKTa ce UCIIo/baBa y ITO3HVM IOAVHAMA, 1A Ce IPOoLewyje
Ia Ou ce TPOLIKOBM Ollepaliyja CMamIIN 3a 45% YKOMKO
611 ce mojaBa OBOT 060/berba MOIJIA OJIOKUTY 3a JeceT
roguHa [21].

PenykoBanu riyratuoH (GSH) y couuBy uma ynory y
3aLITUTU THOJI-TPYIIA IPOTENHA COYNMBA M KAO CYICTpaT
ensuma GPx u GST [13]. IIporenHu Koju cappxe THON-
TpyIle Cy 3Ha4YajHU 3a HOPMaIHY QYHKIUjy eInTeNa co-
41Ba, Tj. eH3uMa Na-K-ATP-aze, unme yuuy Ha hemjcky
nporycT/puBocT. OpHoc GSH/GSSG je HOpMamHO BUCOK Y
COYMBY ¥ JPYTUM TKMBUMa OKa 3aXBasbyjyhu rIyTaTuoH-
PeIoKC IMKITYCY, KOjI je TOKQIM30BaH y eIUTeNny COYn-
Ba U IIOBPILIMHCKOM KOpTeKcy [14]. Membpana counBsa je
HenponycT/buBa 3a GSH, anu je MponycT/buBa 3a HEros
oxcupoBany o6muk (GSSG), 4uja je KOHLIEHTpaLuja y co-
yuBy nocneguyno Hucka. GSH, GPx, GR u NADPH*+H*
YJHe aHTMOKCHIAHTHI CVICTEM Iy TaTUOHa, Y KojeM ¢y GR
1 NADPH"+H" HeoNIX0HY 3a pefYKLINjy OKCUOBaHOT
I7yTaTHoHa 1 pereHepanujy GSH. AHannsoM usmMepeHnx
KoHLeHTpanyja GSH y KOpTUKOHYK/IeapHUM O/I0KOBMMA
couyBa OOJIECHMKA Ca CEHMTHOM KaTapaKToM yTBpbhena
je 3Ha4YajHO Beha KOHIleHTpauMja Koy noderHe (2,6+0,9
umol/g) y omHOCy Ha 3peny karapakry (0,9+0,3 umol/g)
(p<0,001). OBu pesynTatu €y y CKJIafy ¢ HalasuMa gpyrux

UCTPa)KMBada KOj! Cy MOKA3aJIi /ja Ce HMBO PeIyKOBAHOT
DTy TAaTMOHA Y COYMBY CMambyje ¢ pa3BojeM KaTapakTe [22,
23], xao u Ja ce ¢ HallpeJOBalbeM KaTapaKTe Ka 3peroj
cMmamyje akTuBHOCT GR 1 NADPH'H* 3aBMICHUX eH3UMa
neHTozodocdarHor myra. OBakBe IIpOMeHe Cy BepoBaT-
HO OfIpa3 OKCH/IAIIVIOHMX IIPOIIeca, I0jayaHlX CTBapambeM
TOKCUYHMX IIPOM3BOJA IUINIHE Tepokcupanyje [8, 9,
12], y omHOCY Ha ocmab/beHV aHTVOKCHJAHTHM KaTlaly-
TeT couyuBa 3axBaheHux karapakrom. Tauan MexaHU3aM
cMamema KoHIeHTpannje GSH y counsy 3axpaheHoM
KaTapaKTOM jOlI Huje JOBO/BHO I03HAT. Heka objamme-
a cy fa ce GSH, Kao rmaBHYU NpefCTaBHNUK HEITPOTENH-
CKUX THOJA, YK/bYUYyje ¥ TPOIIN Y OKCU0-PEeRYKIVIOHNM
IIpoIecHMa y yC/IOBMMA BUIIKA OKCUIMCAHMX CYIICTpaTa.
Moryhnu pasnor norpomme GSH TOKOM OKCHIATUBHOT
cTpeca jecTe BeroBa KOHBep3uja y OKCUJOBaHU OOJINK,
KOju Ce Ja/be KOHjyryje ¢ IPOTEMHCKUM TUO/I-TpyIlaMa,
IITO JOBOAY IO CTBapamwa nporerH-GSH nycyndupHux
Besa. OBo popmupame aucynduaHux Beda u3Meby nmpore-
yHa (CTPYKTYPHUX ¥ MeMOPaHCKIX) COYMBA U [Ty TaTHO-
Ha TOKOM Pa3Boja KaTapaKTe JOBOAM [0 moTpouime GSH.

dopMupame IPOTENH-TUON JUCYIPUIHUX Be3a je
IIpOLeC MPEKO KOjer ce NMPOTEMHCKM TUOIM KOHjYTYjy
C HeIIPOTeVHCKUM THOJI-TPYIIaMa, IIPeKo AUCYADUTHIX
Be3a, LITO JOBOAM IO CTBapama IIPON3BOJa THUIIA IIPO-
TenH-S-S-R. GSH Mmoxxe 6utu R, 1icTenH MiIm 1ucrea-
muH. OBaj mpolec ce ofBMja HEEH3UMCKI ¥ OTKPUBEH je
Yy MHOTMM TKUBMMA JbYACKOT opraHusma [14]. Besy tuma
npoTtenH-S-S-GSH NpBU je OTKPMO y KaTapaKTHOM CO-
uyyBy Xappuur (Harding) ca capaguunuma 1970. rogu-
He, IOK Ce IIpOTenH-S-S-uycTeaMyH Hajuenthe Hamasy y
counBuMa 3axBaheHM KaTapaKTOM KOJ CTapyjUX JbYLH.
Bese tuna npotenn-S-S-GSH ce yemhe cTBapajy ¢ mpo-
TeMHMMA KOj! Cy PacCTBOP/bUBY Y BOAM, HOK IPOIAYKTH
IPOTENH-S-S-I[CTENH HACTA]jy C IIPOTEVHNMA KOjJ HUCY
xuppocony6unan. Pasnos3n Koju JOBoOfe KO KOHjyraiuje
HENpOTEMHCKUX THOJIA C IPOTEMHMMA CY HEefIOBO/BHO I10-
3HATHU Y, Pajiil HUXOBOT yIIO3HaBama, paheHa cy 6pojHa
UCTPaKMBama HA COYMBMMA KMBOTHIbA. TaKo je M3ara-
he COYMBa naiopa Behum xonnenTpanujama H,0, usa-
3BaJI0 CMamberbe KoHleHTpanyje GSH u nosehamwe xomu-
uyyHe NpoTenH-S-S-GSH nponssopa. OBe mpoMeHe IpaTu
U CMambetbe KOHIeHTpalyje XUAPOCOMyOV/THIX IPOTeNHa,
noBehame IpoTerHa HEPACTBOP/BUBIUX Y BOAY I II0jaBa
3amyheHoctu counsa [14].

Moryhu pasnor 3a cmameny konmuanuny GSH y coun-
BIJIMa MCIIMTAHVKA Ca CEHM/IHOM KaTapaKTOM je ¥ MamakK
XeKC030MOHO(}0C(HaTHOT IIaHTA, OATOBOPHOT 38 CUHTE3Y
NADPH*+H", xoju je Hy»aH 3a ¢pyHKuujy GR [13].

Mama konnentpanuja GSH y counBuMa KOJi, KOjuX je
KaTapakToM 3axBaheH Hykeapunu feo counsa (Tabemna 1)
MO>Ke ce 00jaCHUTI YMIbEHNUIIOM Jia je U1 Y 3paBOM COYUBY
KoHLeHTpanyja GSH Mamwa y HyK/IeapHOM JIe/Ty COUMBa y
OJJHOCY Ha enuTeN U KOpTuKanHu geo. Ilomamy ns nmre-
parype [13] roBope zna je koHueHTpanyuja GSH oxo 80%
HIDKA Y HyKJIeyCy y mopehemy ¢ KOpTHUKaTHUM [ie/IoM CO-
41Ba, a /]a OBA Pa3/IMKa II0CTaje jolI N3pakeHMja C TOfu-
HaMa xuBoTa [24]. CBunu (Sweeney) u capaguuumu [25]
IIPBM Cy yKas3aJy Ha CTBapame T3B. bapujepe y XyMaHOM
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COYMBY M3a3BaHe cTapoluhy, koja cpedaBa MUIpanyjy
GSH 13 KOPTHKAJIHOT JiefIa COYMBa Ka HYKJIeyCy, IITO MO-
>Ke OUTY MOTeHLMjaIHU MHULYjaTHN (aKTOp 3a IojaBy
CeHJIHe KaTapakTe Kox jbyau. Takobe, yrBpheHo je na je
AKTUBHOCT €H3MMa XeKC030MOHOdochaTHOr maHTa, eH-
3MMa IIIYK030-6-docdar gexupporenase, gak 90% Hivka y
HYKJIEYCY COUMBA y OFHOCY Ha KOPTEKC, TOK CY aKTUBHOCT
GRu nuBo NADPH*H" 3a 50% HM>X1 Yy HyKJIeapHOM JIelTy
counBa. Husak HBO aHTMOKCH/IaHTHE 3aIITHUTE y HYK/IEY-
CY COYMBA YMHI I'a IOCEOHO OCET/BVBUM Ha OKCUATUBHA
omrTehema 11 1ojaBy KaTapakre.

[TpermocTassba ce fa ce ¢ TOAMHAMA KMBOTA CMAmbYje
u cunTesa GSH y counBy, Ta4HMje CMambyje ce€ aKTMBHOCT
€H3VIMa Y-ITy TAMII-1[UCTEVH CUHTeTa3e, HEOIIXOJHOT 32
CUHTe3Y IIyTaTHOHA, IITO MOYXKe OYITH jefiHa Off IIPEYCIIO-
3MIMja 3a pa3Boj Karapakre [25, 26, 27].

3HavajHO Beha KOHIIEHTpalyja YKYIIHUX IIPOTENHCKIX
THOJ/-TPYIA M3MEPEeHa je Y COYMBMMA C TIOYeTHOM CEHWJI-
HOM KaTapaktoM (102,5+25,5 yumol/g) y ogHOCY Ha couu-
Ba ca 3pesioM KaTapakToM (54,8+19,7 umol/g) (p<0,001).
TokxoMm pa3Boja ceHM/IHe KaTapaKTe IIPOTPeCUBHO Ce
CcMamYje KOMMYNHa THONI-TPYIA Y KPUCTATMHIMA, Ka0
pesyinTar ,,onBujama“ 1aHalja MAaKpOMOJIEKYJIa IIPOTeN-
Ha M IOC/IefydHe OKcupanyje nucynpunnux sesa. OBo
CMamerbe KOHIeHTpanyje NpoTenHckux -SH rpymna y
CTapUjuM COYMBUMA 3aBUCHK Off, pacionoxxuBoct GSH n
GSH-3aBucHux ensnma. Hekn ayTopu cy yTBpAnIu 3Ha-
YajHy ITI0BE3aHOCT Mambe KOHIEeHTpalyje MPOTEeNHCKNX
-SH rpyna u Behe xoHIleHTpauMje KapOOHMIa, HACTAINX
Kao IOC/IeAMLa OKCUIATUBHOT ollTehera COYNBHMX IIPO-
TeJHa, y COYMBYIMA N3/I0KEHNM aKyTHOM OKCH/IATVIBHOM
CTpecy ¥ IOCIe[UYHOj ToBehaHOoj IpousBOABY CTI0O0]-
HUX pajiukana [6].

MeM6bpaHCcKe IPOTEMHCKe THOJI-TPYIIe eNNUTeNHNUX he-
JIMja COYMBA, KOje Cy Ba)KHe 3a Peryalyjy TPaHCIopTa jo-
Ha, BEOMa Cy OCeT/bJBE Ha OKCHU/ATVIBHM HaIlaJl, HAPOUNTO
Kajia je HuBO yHyTaphenujckor GSH cmameH. OntuManHa
MeMOpaHcKa pyHKIMja enmuTenHux hemja codnBa 3aBucK
Ofl peLYKOBAHOT CTamwa NpoTenHcKux -SH rpyma. I'you-
Tak MeMOpaHCKMX -SH rpymna u nocienuyHo nosehame
MeMOpaHCKe IIPOITYCT/bUBOCTH, KOje HacTaje Kao IocrIe-
IMIja OKCUIATYBHOL omTehema, BepOBaTHO je YKIbYYeHO
Y pa3Boj KaTapaxrTe.

Vudopmannona PHK 3a cunte3dy GPx je OTKpUBeHa y
XyMaHOM LIM/IVjApHOM €NNTeNY, OfiaKJle Ce YY) Y OUHY
BoxuLy [28]. ®usyoomKY 3HaYaj OBOT eH3MMa je YK/Ia-
arbe [0, opranckux 1 hocommp-Xuaponepokcua.
H,0, MoxXe y IpUCYCTBY MeTaja Jla M3a30Be MPOILeC /-
IiHe HepoKCUpaIje, ma ce cMarpa ga GPx nMa 3HavdajHy
YJIOTY Y MHXMOUIVIjY IOYeTHOT CTafMjyMa IepOKCU/ialin-
je mumupa hemujcknx mem6pana. Pepgyxumnja H,O, y Bogy
[Ty TaTMOHOM KaTa/IM30BaHa je ITy TaTMOH-TIePOKCUIA30M,
a pecunTtesa GSH 13 OKCHIOBaHOT 0O/IMKa je KaTaluso-
BaHA IJTyTaTMOH-PEAYKTa30M, IIPU YeMY je HEeOIIXO#aH
NADPH*+H"* HacTa0 y IeHTO3HOM Iy TY YI/b€HUX XUfIpaTa
[29]. Pesynratu gpyrux ucTpaxkmupama Takobe moxasyjy
fia je y cOYMBY 0C06a ca CEHMTHOM KaTapaKTOM aKTUB-
HocT GPx 3HayajHO cMalbeHa y mopebemy ca 3apaBuM
counBuma [8]. Kunetnyka ucnurtusamwa GPx mokasana

‘ doi: 10.2298/SARH1210563K

CY Ja MTMIOVHY XUAPOIEPOKCUY IMTOCTIDKY 3acuheHocT
eHsyMa Beh Ipu KoHIeHTpauyju of, oko 1 mmol, Tj. pa ce
Km GPx nocTmxe npy KOHIEHTPaIVji TNINIHUX XUPO-
nepokcupa of 0,434 mimol [8]. 360r OBaKBUX KMHETUYKNUX
CBOjCTaBa, aKTUBHOCT GPx je BepoBaTHO 3aycTaB/beHa KO,
CeHM/THe KaTapaKTe IIPOM3BOAMMA ITePOKCHU alyje TUIN-
ia IIPYHLIAIIOM HEKOMIETUTVBHe MHXMOMLuje. CMambe-
Ha aKTMBHOCT GPx y KaTapaKTHOM COYVBY MOXKe OUTH U
ToC/Iefi/Lla CMabeHe KoNMuMHe pacnonoxxusor GSH nin
(yHKIMOHATHE MHAKTYBALYje eH3MMCKVIX MOJIEKY/Ia, Ha-
CTa/IMX Kao Pe3y/TaT CTPYKTYPHUX TPOMeHA YCTIOB/beHUX
MUINUIHOM IepoKcupanyjom. Codynmba ca CeHMTHOM Kara-
PaKTOM caJip>Ke BUILE TUNNUTHUX IIEPOKCUTA Y OYHO] BO-
[V M Y CAMOM TKUBY COYMBa 300T CMarbeHe JeTOKCUKa-
I[VIOHE CIIOCOOHOCTH, YC/IOB/beHE CMatbeHOM KOIMYMHOM
GSH u cmameHoM aktuBHouhy GPx.

Inyratnon-S-tpancdepasa (GST) obyxBaTa opopu-
1y Myn1Tu(YHKIMOHATHUX €H3)Ma 4Yija je HajBaKHUja
y7nora y nponecuma feTOKCHKaluje, KOjy oCTBapyjy Ka-
tanuiyhyu KoHjyranujy yTaTiuoHa ¢ BeMKUM 6pojeM
enexkrpoduiHux TokcuHa [30]. Hajseha aktuBnoct GST
je y KOpPTUKAJIHOM JIeNy 3[paBOr COYMBA, JOK je MHOTO
Mamba aKTUBHOCT OBOT €H3JMa y HYK/Ieycy counsa [31].
C o63upom Ha ¢pyHkuujy GST, ga KaTanuiie peakiu-
je KoHjyrauuje IpousBofia INIUAHE IIEpOKCUgALNje ca
GSH, 4nMe ce cMamyjy TOKCUIHOCT eleKTPODIITHNUX je-
IVIbeba 1 IJX0BA PeaKTUBHOCT IpeMa HyKIeo(pUIHIM
rpynama y OMONOLIKUMM MaKpOMOJIEKY/IUMa, IOTUYHO je
Ia je akTMBHOCT IIOMEHYTOr eH3yuMa Beha xop MHIuIN-
jEHTHe KaTapakTe, jep je Ha II0YETKY pa3Boja KaTapaKTe
HajMHTEH3MBHUjU IIPOLeC NIepOKCUaaLyje ININARA, KOju
je Mam caM Mokperad Ipolieca KaTapaKTOTeHese, 1IN je
MOKPEHYT CTBapameM peaKTMBHIX KMCEOHMKOBMX BPCTa,
a laJbe CBOjOM IIpOIaralyjoM yTude Ha IpOMeHe y CO-
4ynBy. BepoBaTHO je fla cy, KaKo Ipoliec KaTapaKTOreHese
Hampepyje, IpoMeHe CTPYKTypa COUMBa CBe U3PaXKeHU-
je, Jonmasy 1o MCLpIUbMBamba aHTUOKCUJAaHTHUX KOMIIO-
HeHTH, off Kojux je GSH Hajsaxuuju. Tume ce cMamyje
U Konu4uHa pacnonoxusor GSH, Koju je HeonxofiaH 3a
¢yukujy ensuma GST, 1a je M aKTMBHOCT CaMOT €H3M1-
Ma 3Ha4ajHO CMalbeHa Kof 3pee Katapakre (2,4+1,1 U/g;
1,4%0,7 U/g; p<0,001). ToxoM ncnuTuBama aKTUBHOCTY
GST y counByMa 3axBaheHMM KaTapakToM Ipyla ayTo-
pa je mpukasana fa je aktuBHoOCT GST counBa HajBeha y
cTapocHoj rpynu of, 60. mo 64. roguHe, a 1a ce 3Ha4ajHO
cMarmbyje y counBuMa ocoba crapujux o, 70 roguna [31].

AHamusupamweM akTuBHOCTY GR yTBpDheHa je 3Hauaj-
HO Beha aKTUBHOCT y couMBMMa OONECHNKA C IOYeTHOM
(3,0£1,3 U/g; p<0,001) y omHOCY Ha cO4MBa ca 3pEJIOM Ce-
HIIHOM KaTapakToM (1,6+0,7 U/g). OBu pesynratu cy y
CKJIafy C MOfAIIMa Koje €y 00jaBIIN IPYTY UCTPasKuBa-
4) HaKOH ynopebusama akTuBHOCTY GR y KaTapaKTHUM
COYMBMMA VI HEIIPOMEHEHUM COYMBIMaA 0coba crapuje
XUBOTHe 1061 [23]. GR uMa I71aBHY YJIOTY Yy OfpXKaBa-
Y THOJI-IPYIIA Y COYMBY, LITO j€ BEPOBATHO HAjBaXKHM]jA
y7Ziora OBOT €H3MMa y Ofp>KaBalby IPOBUIHOCTHY COYMBA.
Moryhe je na cmabuja akTuBHOCT GR y 0fHOCY Ha HOpMaII-
He aKTVMBHOCTY MOXKe OUTH jefilaH Off y3poKa nopemehaja
TIPOBU/IHOCTH COYMBa.



Srp Arh Celok Lek. 2012 Sep-Oct;140(9-10):563-570

3AKJ/bYYAK

Y1BpheHa 3HavajHa TO3UTUBHA Kopenaryja usMeby KoH-
neHTpanyuje GSH 1 akTUBHOCTHU €H3MMa Iy TaTUOH-TIe-
poKcujase, Iy TaTUOH-PelyKTa3e U IMyTaTUOH-S-TpaH-
cdepase ykasyje Ha 3HaUajHY aHTHOKCUJJAHTHY YJIOTY pe-
AYKOBAHOT ITyTaTMOHA y UCIIUTUBAHNM KOPTUKOHYK/IE-
apHUM O/I0KOBMMa CO4YMBa. VI3MepeHa Marba KOHI[EHTpa-
uuja GSH, Kao 11 aKTMBHOCT aHTMOKCU/IAHTHUX €H31Ma,
HapOYMUTO KOJi KaTapaKTe C HyK/JIeapHOM KOMIIOHEHTOM,
BEPOBATHO YKa3yjy Ha O[JrOBOP COYMBHOT TKIBA Ha IIOBe-
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SUMMARY

Introduction Reduced compound glutathione (GSH) in the
lens has the function to protect the thiol group of lens pro-
teins, and as a substrate of glutathione peroxidase (GPx) and
glutathione S-transferase (GST). Protein containing thiol groups
is significant for the normal function of lens epithelium, i.e.
enzymes Na-K-ATP-ase, thus influencing cell permeability. The
relationship GSH/GSSG (oxidized glutathione) is normally high
in the lens and other ocular tissue owing to the glutathione-
redox cycle, which is localized in the lens epithelium and cortex
surface.

Objective The aim of the study was to investigate non-enzymic
factors of the antioxidant protection of non-protein and protein
tiol, as well as to determine glutathione-dependent enzyme
activity in the corticonuclear blocks of lenses in patients with
senile cataract.

Methods Biochemical studies of lens were carried on 101
patients with senile cataract. According to cataract maturity
degree, the patients were classified into two groups: senile

MpumsbeH « Received: 23/02/2011

doi: 10.2298/SARH1210563K

incipient cataract (N=41) and mature senile cataract (N=60).
GSH concentration was determined by Ellman’s reagent.
GPx activity was assayed with cumene hydroperoxide, and
that of glutathione S-transferase by follow-up of glutathione
conjugation and 1-chloro-2.4-dinitrobenzene rates.

Results A significantly higher GSH concentration was found
in the corticonuclear blocks of lenses with initial as related to
mature cataract (p<0.001). The activity of enzyme GPx and
GST was considerably higher in the corticonuclear blocks of
lenses with initial cataract (p<0.001). With cataract progression,
the quantity of available GSH, necessary for GPx and GST
functioning, declined, so that the activity of these enzymes
was also significantly decreased in mature cataract.
Conclusion The determined lower GSH concentration and
antioxidant enzyme activity in corticonuclear blocks of lenses,
particularly in cataract with a nuclear component, indicate
the weakened antioxidant response of lens tissue during the
development of senile cataract.

Keywords: cataract; oxidative stress; glutathione; antioxidants
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Predictive Value of Non-invasive Parameters
in Patients with Left Ventricular Hypertrophy
during a Five-Year Follow-up Period
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SUMMARY

Introduction Regardless of other known factors, left ventricular hypertrophy is considered to be a
significant factor which correlates with the risk of cardiovascular complications. In practice, it is very
important to predict the outcome for every patient at the beginning of the treatment.

Objective The aim of the study was to follow the predictive value of non-invasive parameters obtained at
the beginning of the study in patients with essential arterial hypertension and left ventricular hypertrophy
who were treated by regular therapy through a five year follow-up period.

Methods Ninety patients (average age 55) with essential hypertension and left ventricular hypertrophy
were examined. All patients were studied at baseline after temporary discontinuation of previous
antihypertensive therapy. The follow-up period started at the baseline examination and lasted for five
years. Adverse cardiovascular events occurred in 15 (16.7%) patients.

Results Non-invasive parameters were tested by stepwise multiple regression analysis. Three examined
parameters had predictive value: QTc interval dispersion (beta=0.325, p=0.001), septal wall thickness
(beta=0.294, p=0.003) and low increase of the heart rate during exercise testing (beta=-0.202, p<0.04).
For this model, adjusted R square=0.203; F, . =8.406, p<0.0001.

Conclusion In spite of regular medical treatment, patients with larger QTc dispersion, greater septum
thickness and lower increase of heart rate during exercise testing showed worse outcome through the
follow-up period. These patients should be recognized as early as possible and treated more aggressively.

Keywords: arterial hypertension; left ventricular hypertrophy; predictive value

INTRODUCTION

Regardless of other known factors, left ventric-
ular hypertrophy (LVH) is considered to be a
significant factor which correlates the risk of
cardiovascular complications [1]. The evidence
shows that, after hypertensive treatment, the
regression of LVH is accompanied by improve-
ment in prognosis [2, 3]. LVH is multifactorial
state and other risk factors may be the causes of
adverse cardiovascular events during hyperten-
sive condition. It is very difficult to achieve the
target level of blood pressure in real patients,
since different groups of medications have
different potential to change left ventricular
mass. In practice, it is of utmost importance
to predict the outcome for every patient at the
beginning of the treatment and, if necessary,
start with more aggressive treatment in order
to achieve the best prognosis.

OBJECTIVE

The aim of the study was to follow the predic-
tive value of non-invasive parameters obtained
at the beginning of the study in patients with
essential arterial hypertension and LVH, who
were treated by regular therapy, through a five
year follow-up period.

METHODS
Population study

Patients were prospectively recruited from the
Department for Treating High Blood Pressure
at the Institute for Treatment and Rehabilita-
tion “Niska Banja” based on the type of echo-
cardiographic LVH. Ninety patients (average
age: 55.248.3; 56 male and 34 female) with es-
sential hypertension and LVH (35 patients with
concentric LVH, 35 with eccentric LVH and
20 patients with septal LVH), and without car-
diovascular and cerebrovascular adverse events
were examined. The diagnosis of hypertension
in the patients without therapy was established
by at least three measurements at rest and in
other circumstances. As for the patients who
have never been treated, blood pressure higher
than 140/90 mmHg is considered to be hyper-
tension. All patients were studied at baseline,
after discontinuation of previous antihyper-
tensive therapy. The follow-up period started
at the baseline examination and lasted for five
years. Treatment was individualized and based
on patents’ lifestyle and pharmacological mea-
sures. The aim was to achieve blood pressure
<140/90 mmHg. Therapy included diuretics,
B-blockers, ACE inhibitors, calcium channel
blockers and al-blockers, alone or combined,
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while antihypertensive drugs were most frequently used.
During the period of treatment and follow-up, all adverse
events were verified by a medical expert in the field of
cardiovascular diseases in the office of the Institute.

Exclusion criteria in this study were the following: sec-
ondary and malignant hypertension, valvular, coronary, or
primary myocardial disease, serum creatinine >177 um/L,
age >74 years, poor exercise capacity as a result of lung
disease or musculoskeletal problems, complete right or
left bundle branch block, previous myocardial infarction,
Wolff-Parkinson-White syndrome, atrial fibrillation and
low left ventricular systolic function (EF<50%).

All patients were examined by means of echocardiogra-
phy (two independent examiners Acuson-Sequoia), exer-
cise testing, 24 hour ambulatory blood pressure monitor-
ing, and QTc interval dispersion.

Electrocardiographic examination

Standard 12-lead ECG was recorded at 25 mm/s and 1 mV/
cm calibration (EKG-300, EI Ni§). LVH was determined by
Lyon-Sokolow score and Cornell product. LVH was deter-
mined by Lyon-Sokolow score as SVI+RV5/V6>38 mm,
and by Cornell product as SV3+RaVL X QRS duration
>2.440 mm x ms [4]. The QT intervals were measured on
all possible leads. The mean of three complexes was taken
as the QT interval for each lead. The QT intervals were
measured from the onset of the QRS complex to the end
of the T wave, which is defined as the return to the T-P
baseline. In case the U waves were present, the QT interval
was measured to the nadir of the curve between T and U
waves. The leads with unclear T wave were excluded. The
minimum number of valuable leads was 11 leads. The QT
intervals were also corrected (QTc) for the known effect of
heart rate using Bazett’s formula (QTc=QT/(RR)"?). The
QTc dispersion (QTcd) was calculated as the difference
between the maximum QTc interval and minimum QT
interval in each subject [5].

Echocardiographic examination

Echocardiography was performed by means of Acuson Se-
quioa sonographic recorder with 3.5 MHz transducer, in a
modified left lateral decubitus position with the head angled
at 30° from the horizontal. M-mode, 2-dimensional image
and Doppler examination were performed in all standard
positions of the transducer. Transmitral flow velocity was
used to quantify left ventricular diastolic function. The sam-
ple volume was placed at the tip of the mitral valve leaflets
in a four-chamber apical view. Peak of the early diastolic
velocity (E-wave), peak of the late diastolic velocity (A-
wave), E/A ratio and early filling deceleration time were
measured. M-mode images were obtained from the long-
axis parasternal view at the level of the tips of the mitral
valve leaflets. Measurements of septal wall thickness (SWT),
posterior wall thickness (PWT), and left ventricular inter-
nal dimension (LVID) were performed at the peak of the R
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wave in accordance with Penn convention. Left ventricular
mass index (LVMI) (in g/m?) was calculated as: LVMI =
(1.04[(SWT+PWT+LVID)*-(LVID)?]-13.6) / Body Surface
Area Cut-off values for the presence of LVH were taken as
2110 g/m? for women and >134 g/m? for men [6].

Concentric remodeling of left ventricle is characterized
by thickened ventricular walls in patients with normal
LVMI and with small end-diastolic diameter [1]. Relative
wall thickness (RWT) was calculated by doubling PWT
and dividing it by end-diastolic diameter. Disproportionate
septal LVH was determined by SWT/PWT 1.3 ratio. Con-
centric LVH was determined by RWT 20.45, and SWT/
PWT <1.3 ratio. Eccentric LVH was determined by RWT
<0.45 and SWT/PWT <1.3 ratio. M-mode image (long-axis
parasternal view) was used for measuring left atrial size.
Left ventricular volumes used to estimate ejection fraction
(EF) were determined by Teichholz method [7].

Examination by exercise testing

Exercise testing was performed according to standard
Bruce protocol. Exercises were terminated after achiev-
ing the target heart rate which is based on 85% of the age
predicted maximum heart rate, limiting chest discomfort,
participant request, dyspnea, fatigue, leg discomfort, ex-
cessive increase (>250 mmHg) or decrease (>10 mmHg
from resting) of the systolic blood pressure, >1 mm of ST
segment depression and repetitive ventricular ectopy. In-
crease of heart rate during exercise testing was defined as
the difference between the maximum achieved heart rate
at the end of exercise testing and heart rate at the begin-
ning of exercise testing (beat/minute) divided by duration
of exercise testing (minute). Double product at the begin-
ning (DP min) and at the end (DP max) of the exercise
testing was calculated by multiplying systolic blood pres-
sure by heart rate.

Twenty-four hour ambulatory blood pressure
monitoring

Twenty-four hour ambulatory systolic (SBP) and diastolic
blood pressure (DBP) monitoring was performed by Del
Mar Avionics, Irvine, California equipment (model P-VA
and P6). Blood pressure recordings were made every 15
minutes between 7 AM and 11 PM and every 30 minutes
between 11 PM and 7 AM. Data were edited by omitting
all readings presumed to be erroneous, including readings
of 0, DBP readings of more than 160 mmHg or less than
50 mmHg, SBP readings of more than 260 or less than 80
mmHg, and all readings where the difference between SBP
and DBP was less than 10 mmHg.

Statistical analyses

Data were analyzed with SPSS release 12.0 (SPSS Inc.).
Quantitative variables were presented as means + standard
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deviation, while qualitative variables were presented as
percentages. Mean values were compared between groups
by means of Student’s t-test. Proportions were compared
by ¥ tests. Multiple regression analyses were performed
using a stepwise elimination procedure. A 2-tailed p<0.05
was considered significant for all tests.

RESULTS

Baseline characteristics of the examined patients are shown

Lyon-Sokolow score was more frequent in the group
with new cardiovascular events than in the group without
cardiovascular events (p<0.05; Table 3). As for the presence
of positive Cornell product for LVH, there was no statistical
difference between the two groups. QTc interval was statis-
tically equal in both groups. The QTc interval dispersion
was larger in the group with cardiovascular events than

Table 2. Parameters of 24-hour ambulatory blood pressure monitoring
in patients with and without adverse cardiovascular events

i K K Group without Group with
in Table 1. Analysis of adverse cardiovascular events was o Al cardizvascular cardiofascu,ar
. arameters

performed after exactly five years for each patient, except (N=90) events events
for the one who suddenly died after three years and seven =05 bE15)
months. Adverse cardiovascular events occurred in 15 | Average
(16.7%) patients. Three of them had myocardial infarction, 24-hourSBP |  139.3%12.2 139.0+17.4 141.0+16.4
five patients suffered from cerebrovascular insult, six pa- | (MmH9)
tients had angina pectoris (positive exercise testing) and one | s erage
died during coronary revascularization. All patients were di- | 24-hourDBP | 86.4+10.7 85.9+10.4 89.1+11.7
vided in two groups according to the persistence of adverse | (MmHg)
cardiovascular events (Table 1). There were no differences in Morning
baseline parameters between two examined groups. SBP (mmHg) | 414239 141.3223.9 141.7224.8
Parameters of 24-hour ambulatory blood pressure mon- Vorn
itoring in patients with and without adverse cardiovascular Dé)F:rz:’:?nH g | B75135 87.0+13.5 90.1+13.8
events, are shown in Table 2. Parameters of 24-hour am-
bulatory blood pressure monitoring showed no statistically (Sr: ;E'P? 15.3+3.8 15.544.0 15.442.6
significant differences between the examined groups. J
(Sn?rfl?-lpl;l 11.7£4.7 11.5+4.7 12.8+5.1
Table 1. Baseline characteristics of examined population 9
SD DBPD
11.8+£2.9 11.843.0 11.6+2.5
qroup Group with (mmHg)
I without di |
Characteristics A cardiovascular | @riovascuiar SD DBPN
(N=90) P 8\‘1’3?;5) tmbia) 10.3+3.2 10.3+3.2 10.3+34
(N=75) = 9
Gender (male/female) 56/34 45/30 11/4 PFSBP (%) 7.949.2 8.5+8.8 3.2£103
Age (years) 55.2+8.3 55.6+8.0 53.049.6 PFDBP (%) 9.9+10.5 10.3+10.6 7.9+104
Body surface Data are mean =+ standard deviation.
areay(mz) 1.96+0.20 |  1.96+0.20 1.94+0.16 SBP - systolic blood pressure; DBP - diastolic blood pressure; SD SBPD - standard
deviation of systolic blood pressure during the day; SD SBPN - standard
Body Mass Index deviation of systolic blood pressure during the night; SD DBPD - standard
ody ; ass Inde 28.8+3.8 28.8+3.7 29.0+4.1 deviation of diastolic blood pressure during the day; SD DBPN - standard
(kg/m?) deviation of diastolic blood pressure during the night; PFSBP - percent of fall
systolic blood pressure; PFDBP - percent of fall diastolic blood pressure
Duration of
. 12.0£7.7 11.8£7.8 12.8+7.6
hypertension (years)
Table 3. Electrocariographic parameters in examined groups
Smoking (number/%) | 34/37.8 28/37.3 6/40.0
Hyperlipidemia Group without |  Group with
(number/%) 20/22.2 16/21.3 41267 P All cardiovascular | cardiovascular
arameters N p
(N=90) events events
Diabetes mellitus (N=75) (N=15)
(number/%) 8/8.9 6/8 2/13.3
Beta- LVH - Lyon- o 0 0
blockers 61/67.8 52/69.3 9/60.0 Sokolow score 14 (15.5%) 9 (12%) 5(33.3%) <0.05
ACE LVH=Comell | 55 2220) | 14(187%) | 6400%) | NS
inhibitors 73/81.1 60/80.0 13/86.7 product
Therapy
Calcium QTc interval 420.4+23.1| 419.5+24.0 42474174 NS
channel 48/53.3 41/54.7 7/46.7
blockers Qrcinterval | 595,515 | 565202 | 745+202 | <001
dispersion
i i 2.2 4 . 11/3. L
Diuretics >6/6 >/60.0 /33 Data are mean * standard deviation.

Data are mean + standard deviation.

LVH - left ventricular hypertrophy
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Table 4. Echocardiographic parameters in examined groups

G.roup Group with

without - |
Parameters Al cardiovascular e ey p

(N=90) events

events (N=15)

(N=75)
LVID (mm) 52.9+4.6 53.0+4.4 52.6%6.1 NS
SWT (mm) 13.7£25 13.4+2.3 15.4+3.1 <0.05
PWT (mm) 11.8+1.2 11.6+£1.1 125+1.3 <0.05
LVM (g) 337.2£74.0 329.6+68.6 380.7+87.8 | <0.05
LVMI (g/m?) 172.3+324 167.9+29.3 194.0+38.7 | <0.05
RWT 0.45+006 0.44£0.06 0.49+0.09 <0.05
EF (%) 65.7£6.1 65.8+5.8 65.1£7.5 NS
LA (mm) 40.0+5.2 39.5+4.5 423174 NS
E/A 1.0+0.28 1.00+0.27 1.01+£0.34 NS

Data are mean + standard deviation.

LVID - left ventricular internal dimension; SWT - septal wall thickness; PWT -
posterior wall thickness; LVM - left ventricular mass; LVMI - left ventricular mass
index; RWT - relative wall thickness; EF - ejection fraction; LA - left atrium; E/A
- early transmitral velocity/late transmitral velocity

Table 5. Parameters from exercise testing in examined groups

Qroup Group with
without 5
All } cardiovascular
Parameters cardiovascular p
(N=90) events

events (N=15)

(N=75) -
METs 6.6+£2.5 6.5+2.5 6.9+2.4 NS
SHR 62 (68.9%) | 50 (66.7%) 12 (80%) NS
RHR 11.8+6.4 12.4+6.7 8.8+4.0 <0.01
Maximal DP | 277.7£53.3 | 280.2+52.9 264.9+55.5 NS
Minimal DP | 125.8425.9 | 124.2+23.7 133.6+35.1 NS
Delta DP 152.0£56.4 | 156.2+£55.2 131.3£59.8 NS

Data are mean + standard deviation.
METs — metabolic equivalents; SHR — submaximal heart rate; RHR - rise of heart
rate; DP - double product

without them (p<0.01). As for electrocardiographic pa-
rameters, there was no difference between the two groups.

Both groups had statistically equal end-diastolic left
ventricular diameter (Table 4). Diastolic wall thickness of
interventricular septum, as well as PWT and RWT, were
greater in the group with cardiovascular events than in
the group without them (p<0.05). Left ventricular mass
and LVMI were larger as well. As far as EF, size of LA and
diastolic function are concerned, there was no statistical
difference between the two groups.

Both groups showed equal physical effort tolerance
(Table 5). As for the percentage of the achieved 85% of
maximum heart rate there was no difference between the
groups. Heart rate raise during each minute of exercise
testing was lower in the group with cardiovascular events
than in the group without them. As for the maximum DP,
minimum DP and raise of double product, there was no
difference between groups.

| doi: 10.2298/SARH1210571D

All examined parameters were tested by the stepwise
multiple regression analysis. Three examined parameters
had predictive value: QTc interval dispersion (beta=0.325,
p=0.001), septal wall thickness (beta=0.294, p=0.003) and
low increase of heart rate during exercise testing (beta=-
0.202, p<0.04). Adjusted R square for this model was
0.203; F, , =8.406, p<0.0001.

DISCUSSION

This study showed that, aside from echocardiography and
electrocardiography, exercise testing had prognostic sig-
nificance in patients with LVH. The QTc interval disper-
sion was larger, and the raise of heart rate during exercise
testing was slower in patients with adverse events than in
patients without them.

High blood pressure has been one of the important
factors of LVH occurrence. Correlation between 24-hour
ambulatory blood pressure monitoring and LVH was bet-
ter than the correlation between office measured blood
pressure and LVH [8, 9]. The report of WHO states that
high blood pressure has been listed as the first cause of
death worldwide [10]. Daytime blood pressure adjusted for
night-time blood pressure, predicted fatal combined with
non-fatal cardiovascular events, except in treated patients,
in whom antihypertensive drugs might reduce blood pres-
sure during the day, but not at night, which was reported
in the study of Boggia et al. [11]. As for the parameters of
24-hour ambulatory blood pressure monitoring, this study
showed no differences between the groups with adverse
cardiovascular events and without them. Thus, the values
of blood pressure are not always sufficient to determine
the outcome in the selected group of patients with LVH.

Sensitivity of electrocardiographic criteria for the
detection of LVH is low [12]. In the study of Levy et al.
[13], Lyon-Sokolow score and Cornell voltage QRS du-
ration product was an independent predictor of adverse
cardiovascular events. This study showed that only Lyon-
Sokolow score was more frequent in patients with adverse
cardiovascular events.

The other electrocariographic parameter, which was
higher in patients with adverse cardiovascular events, was
QT interval dispersion. Several other studies confirmed
a correlation between QTc dispersion and the presence or
degree of LVH [14, 15]. Saadeh et al. [16] reported that
QTc dispersion increased in patients with LVH during a
10-year follow-up period, but was not associated with the
increased risk of sudden death. As far as this study is con-
cerned, out of fifteen adverse cardiovascular events only
one patient died suddenly. Stepwise multiple regression
analysis, which was performed in this study, showed that
the QTc interval dispersion had an independent predic-
tive value of adverse events. In the study of Dimopoulos
etal. [17] the authors concluded that prolonged corrected
QT interval was an independent predictor of major car-
diovascular events in older men and women. As for the
QTc interval, this study showed no differences between
the examined groups.
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LVMI has been a well known independent predictor of
bad prognosis. The adjusted relative risk for cardiovascular
morbidity associated with baseline LVH was 1.5 to 3.5 [18,
19]. After taking into account the traditional clinical risk
factors [20], Fox et al. [20] found that echocardiographic
LVMI was an independent predictor of incident ischemic
stroke event. It is important to emphasize that ventricu-
lar walls may be thickened in patients with normal LVMI
with small end-diastolic diameter, which is considered
to be concentric remodeling of left ventricle, not LVH.
Clinical studies have shown a stepwise increase in risk as
patients advance from concentric remodeling to eccentric
and concentric hypertrophy. This study showed that pa-
tients with adverse cardiovascular events had greater left
ventricular mass and LVMI than patients without adverse
events. Other important echocardiographic parameters
were septum and posterior wall thickness and relative wall
thickness. Stepwise multiple regression analysis showed
that the septum wall thickness was an independent predic-
tor of adverse events.

Several patients with hypertension and LVH did not
reach submaximal heart rate during exercise testing, which
was reported in the study of Lauer et al [21]. In the same
study, double product was high and non-specific ST-T
changes were frequent [21]. Over a period of 7.7 years,
Framingham study [22] showed increased mortality of
patients who did not reach 85% of maximum heart rate.
Chronoscopic incompetence was examined by Lauer et al.
[23]. Twenty percent of 1414 men and 23% of 1601 women
did not reach sub-maximal heart rate. A low chronoscopic
index was found in 14% of men and in 12% of women.
Falcone et al. [24] reported a significantly increased risk
of cardiovascular mortality in subjects with coronary ar-
tery disease who showed rapid heart rate increase during
the first minute of nonindividualized semisupine cycle
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five-year outcome. These patients should be recognized as
early as possible, and treated more aggressively.
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MpOrHoCTUUYKM 3Hauaj HeMHBA3MBHUX NapameTapa Kog, 6onecHuMKa
Cc xunepTpodmnjom sieBe KOMOPe TOKOM NeTOroAuLLLEr nepuoaa

[paran Hophesuh'?, MeaH Tacuh'? BojaHa CtameHKoBuh'?
'MegunumnHcku dakyntet, YHuep3uteT y Huwy, Huw, Cpbuja;

2/HCTUTYT 3a Neyetbe U pexabunutayujy ,Huwka barsa’, Huw, Cpbuja

KPATAK CAOPXKAJ

YBog Xuneptpoduja nese Komope je yapyeHa ¢ nosehaHum
PU3NKOM 3a HacTaHaK KapAMoBaCKyNapHNX KOMNIMKauumja
He3aBMCHO Of APYrux No3HaTux GakTopa prsrKa. Y npakcu je
BaXKHO Aia Ce MpeABUAN NCXOA Neyerba CBakor 6onecHnKa npe
noyeTKa nevetba.

Liwm papa Linmb papa 6o je fa ce ucnmta nporHoCTUYKY 3Ha-
Yaj HEMHBA3UBHYX MapameTapa LOOMjeHMX Ha MOYETKY CTy-
Anje Kof 6onecHMKa C eCeHUMjaTHOM apTePUjCKOM Xunep-
TEH3MjoM 1 XrnepTpodrjom M1noKapaa neBe KOMope TOKOM
neT rofuHa KNMHWUYKor npaheka, y3 pefoBHY MeANKaMEHTHY
Tepanujy.

MeTope papa VicnutaHo je 1 neyeHo 90 6onecHnKa (Mpocey-
He CTapoCTun 0f 55 rogunHa) ¢ eceHumjarHOM apTepPUjCKOM Xu-
nepTeH3njom. HakoH UCKIbyumBarba NpeTxogHe MeAnkaMeHTHe
Tepanuje cBv 60NeCHULM Cy NOABPTHYTY MIAHVPAHUM NCTINTHA-
BatbMMa. bonecHuLmM cy HaarneaaHu neT roanHa, o noyetka

pumibeH « Received: 11/05/2011

doi: 10.2298/SARH1210571D

UCMMTUBaH-a 0 3aBpLUETKa NeTe roanHe. HexerbeHn KapamoBsa-
CKynapHu gorahaju 3abenexenu cy kog 15 6onecHuka (16,7%).
PesyntaTtin HemHBa3viBHU NapamMeTpu NCNIUTaHW Cy T3B. Stepwi-
se MynTUNIOM PErpecrioHoM aHanu3om. Tpy NCnTaHa napame-
Tpa 1Mana cy NPOrHOCTUYKI 3HaYaj: ancnep3uja nHTepsana QTc
(B=0,325; p=0,001), nebrb1Ha NHTEPBEHTPUKYNIAPHOT CENTyMa
(8=0,294; p=0,003) 1 cnopo noeehare cpuaHe GpekseHLje
TOKOM TecTa ¢pu3nukum ontepeherem (=-0,202; p<0,04). 3a
0Baj Mogen, KoproaHo R?=0,203; F, ,,=8,406; p<0,0001.
3aksmyuak Kog 6onecHuka ¢ Behom agncnepsuvjom nHTepBana
QTc, Behom febsbrHOM cenTyma 1 cnopum noseharbem cpyaHe
dpekBeHLMje TOKOM TecTa Gr3nYKUM onTepehieremM youeH je
oL NCXOZ, JIeYeH-a YNPKOC PefoBHOj MPUMEHV MeAVKAMEHT-
He Tepanuje. OBe 6onecHuKe Tpeba NPeno3HaTH LITO paHuje 1
MOLBPrHYTU NX UHTEH3UBHUjEM NeUeHY.

KrbyuHe peuu: aptepujcka xunepreHsuja; xuneptpoduja nese
KOMOPE; MPOTrHOCTMYKY 3Hauaj

MpuxsaheH « Accepted: 17/07/2012
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OPUTMHAJTHM PALL / ORIGINAL ARTICLE

XUpypLIKO Neyerbe pecTeHo3e YHYTpallbe
KapoTuaHe apTepuje HaKOH eBep3uoHe
eHAapTepeKToMuje

hophe Pagak'?, CnobopaH TaHackoswh', Munoje Bykotuh', Cphat babuh', Hukona Anekcuh’,
Joso Konap', Metap Monog'?, iparocnas Henesnh'?, fopaH Byuypesuh', Mpegpar Majun'?,
HeHap VnujeBcki'>

'KnuHuka 3a BackynapHy xvpyprujy, IHCTUTYT 3a KapanosackynapHe 6onectu, leanrse’, beorpag, Cpbuja;
*MepuumnHcku dakynTeT, YHuBep3uTeT y beorpagy, beorpag, Cpbuja

KPATAK CAPXKAJ

YBop KapoTugHa aHrmonnactrika U CTEHTUHT YHYTpaLlke KapoTUAHE apTepuje je meTofa usbopa ne-
yerba KapoTuAHe pecTeHo3e, anu Kafa TEXHNYKM Huje N3BOASbUBA (YCNIeA N3paxKeHor TOPTyo3nTeTa Cy-
NpaaocpTUYHKX rPpaHa, KanuudukaLuja, NoCTojara NaToONOLWKMX eNOoHraLmja U BeOMa fyraukux nesuja),
HeomnxofHa je NOHOBHa onepauuja.

Linms papa Linb paga 6110 je Aa ce ncnutajy KOpUCT 1 py3nLY Of MOHOBHOT (EHI. redo) XUpYpLUKOT fe-
yerba 6oecHVKa ca CUMNTOMATCKIM M aCMMMTOMATCKMM 3HauajHUM pecTeHo3amMa KapoTUAHWX apTepuja
U HETOB YTNLIAj HA PaHU 1 KaCHV MOBUAUTET 1 MOPTANIUTET.

Metope papa Cryaujom je obyxsaheHo 45 601ecHMKa Koju Cy XUPYPLLKY NeyeH 360r XeMOANHAMCKY 3Ha-
UajHKX pecTeHo3a KapOTUAHMX apTepuja of jaHyapa 2000. fo Aeliembpa 2009. roguHe. XvpypLuka TeXHMKa
je noppasymeBana NOHOBHY (redo) eHaapTEPEKTOMM)Y Y3 AMPEKTHY CYTYPY, redo eHOAPTEPEKTOMY]Y Y3 T3B.
patch nnacTuky 1 pecekLyjy y3 HTEPro3unLjy AaKPOHCKOT TybynapHor rpadTa. 3abenexeHu cy nocronepa-
LIMOHM HEYPOJOLLKM NCXeMMjCKM forahaju (TPaH3MTOPHIM NcxeMumjcky aTak — TUA, MoXaaHwn yaap), TokanHe
XUpYpLIKe KOMMVKaLVje 1 CMPTHW NCXOA HAaKOH MeceL} AaHa, LUeCT MeceLy, roAvHY iaHa 11 iBE roAVHe.
PesynTaTti Y paHom noctonepaLymoHomM nepuogy (8o 30 aaHa) Huje 6uno cvpTHIX ucxopa. TUA je grjarHo-
CTVKOBaH KOA YeTnpy 6onecHuKa (8,8%), cnabuju MoxaaHu yaap Kog jeaHor 6onecHmka (2,2%), a Koa jenHor
(2,2%) je pervncTpoBaHa v NoBpeaa KpaHujanHor Hepaa. [Nocne ABe roguHe Kog ABa 60ecHrKa HacTynmo
je cMpTHY Ucxop (4,4%) ycnen nocneguua nHdapKTa M1oKapaa, Kog Tpu (6,5%) je yTBpheH uncunatepan-
HU MOXAaHW yaap, a Kog jefHor 6onecH1Ka noTBpheHa je 1 OKy3uja PEKOHCTPYMCAHOT cerMeHTa (2%).
3aksbyyaK Y cyyajy CUMNTOMATCKE 1 acCMMMNTOMATCKe KapoTyAHe pecTeHo3e Kojy Huje moryhe neunt
nepKyTaHOM aHr1MonIacTkoM NOHOBHa oMnepaLija je Tepanmjcku 136op Koju je npaheH NprxBaT/bYBOM

CTOMNOM PaHUX N KaCHUX KOMI'IHVIKaLI,Mja.

KrbyuHe peum: pecTeHo03a; yHyTpalltba KapoTufHa apTepuja; XUPYPLLKO Jieyetbe

yBop

KapoTupna enjjaprepekromMmuja ce mokasasna
BPJIO IIOY3/JaHOM METOJIOM Y JI€Uerby Of CUMII-
TOMAaTCKe U aCMMIITOMAaTCKe BIICOKOCTEIleHe
CTeHO3e KapOTUJHUX apTepuja, a cBe Behu
6poj eHlapTepeKTOMMja IOC/IeAbIX TOMHA
yTHU4e ¥ Ha MOBUIIEHY MHIUAIEHIIV]y KapOTHUJI-
HUX pecTeHo3a [1-5]. VIHIMaeHMja cuMITo-
MaTcKe KapoTujHe pecteHose je 0,6-3,6%, Mok
je, IpeMa CKOpallbUM CTyAujaMa, MHIMTeH-
I[1ja acMMIITOMATCKe pecTeHose 8,8-19% [6, 7,
8]. Behuna ayropa cmaTpa na je ko 60/ecHuKa
ca CMMIITOMAaTCKOM KapOTUJHOM PeCTEHO30M
VHAMKOBAHO €H0BACKY/IapHO MM XUPYPIIKO
Jlederbe, JOK CY CTaBOBY Y Be3M C JiederbeM 60-
JIECHUKA C aCMMIITOMAaTCKOM KapOTUHOM pe-
CTEHO30M M Jja/be olpeyHn [9].

Kaporupna anruomactuka je npsu usbop
Nedera KapoTugHe pectenose [10-13]. Ha na-
1ieM MHCTUTYTY Y MOCIeIlbUX JleceT TOAMHa
KapOTHUJIHA aHTMOIIACTUKA 360T KapOTUIHE
pecTeHose MpUMemeHa je C OJINYHUM pe-
3ynTaTuMa Kof Buiue of 200 6onecHuka. Y
CIIy4ajy U3paKeHOT TOPTYO3UTeTa CyIpaaop-

TUYHUX TPaHa, Kanuudukaiuja, IocTojama
IATOMOIIKMX €/IOHTallMja I BeoMa JyTadyKUx
7ie3uja eHI0BACKy/IapHO JIe9erbe MOXKe OCTa-
T 6e3 ycrexa Kajia je MHAMKOBaHa IIOHOBHA
onepanmuja.

CMmarpa ce [ja je IOHOBHO XVMPYPUIKO JIe-
Jerme KapoTuHe pecTeHose npaheno Behnm
MOPOUANTETOM HETO XMPYPIIKO JIeYere TP -
MapHMX Jie3lja KapoTULHNX apTepuja [10, 14,
15]. IToHOBHA TpayMa XMPYPIIKOT II0/ba MOXKe
6UTH TTOBe3aHa C MOBUIIEHNM PU3VMKOM Off T10-
Bpefie KpaHMjaTHUX HepaBa I JTOKaTHUX XU-
PYPLIKMX KOMIIIMKAIIM]ja, alyi MHOTe CTyZMje
ONIICYjy OfITMYHE pe3yyTare T3B. redo (IOHOB-
HOT) XMPYPLIKOT Tedera [16-25].

LU/b PAOA

Llws papa je 6uo fa ce UCIUTAjy KOPUCT U PU-
311 Off IOHOBHOT (7ed0) XMPYyPIIKOT JIederba
60recHIKa ca CUMIITOMATCKIM ¥ aCUMIITOMAT-
CKUM 3Ha4ajHUM pecTeHO3aMa KapOTUIHUX
apTepuja Koje Huje 6y10 Moryhe neunTy aHru-
OIUIACTVIKOM M Fb€TOB YTHUIIaj Ha paHU U KaCHU
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Cnuka 1. Konop fonnep yntpa3ByyHU Haa3 pecteHo3e Kapo-
TUIHVX apTepuja HaKOH eBeP3VIOHe eHfjapTepPeKTOMUje
Figure 1. Colour Doppler ultrasonography of carotid restenosis
after eversion endarterectomy

ACT sin.

Cnuka 2. MyntucnajcHa CT aHrnorpaduja cynpaaopTUYHNX rpa-
Ha — pecTeHOo3a 3ajefHNYKe KapoTuaHe apTepuje (a) n yHyTpa-
WHe KapoTuiHe apTepuje (b) HaKOH eBep3nOHe eHJapTepe-
KTOMWje

Figure 2. Supraaortic branches Multislice CT angiography - com-
mon carotid artery (a) and internal carotid artery (b) restenosis
after eversion endarterectomy

MOpOMINTET, Tj. HACTAHAK TPAH3UTOPHOT MCXEMMjCKOT
ataka (TVIA), Mo>xxgaHOT yiapa, IOBpea KpaHjaTHUX
HepaBa, IOHOBHE PeCTeHO3€ WIN OK/Iy3Mje KapOTUIHUX
apTepuja, I MOPTAJINATET.

METOAE PAAIA

VcnmTuBarse je M3BeeHO Y BIUAY IPOCIIEKTUBHE CTYAMje Ha
KIMHIYKOM Marepujany KinHike 3a BacKy/IapHy X1pyp-
rujy VIHCTUTYTa 32 KapAioBacKymapHe 6omecti ,,Jlemme
CrynujoM je o6yxBaheHo 45 60/1eCHIKA KOjU CY XMPYPLIKA
JledeHy 300T XeMOIMHAMCKY 3Ha4YajHUX PeCTeHO3a Kapo-
TUIHMVX apTepyja off janyapa 2000. go gerem6pa 2009. ro-
nune. Kop cBux 6omecHuka yrBpheHa je XxeMOEMHAMCKI
3HaYajHa pecTeH03a KapOTUIHNUX apTepuja KOMOp JAOIIep
ynrpassykoM (Cuka 1) mpema kpurepujymmma ESCT [26]
— PSV (enrn. peak sistolic velocity) Beha on 230 cm/s, koja je
norBpheHa My/ITIC/IajCHOM KOMIIjy TepM30BaHOM TOMOTpa-
dujom (MSCT) cynpaaoptnunux rpana (Cnuke 2a u 2b).

XUpYypLIKO /lederbe IPENOPyIeHO je CUMIITOMATCKIM
6omecHNIINMA C KapOTUTHOM pecTeHo30M Behom off 70%
U aCHMIITOMATCKUM OOJIeCHUIIIMA C KaPOTUAHOM pe-
creHozoM Behom o 80% kox kojux Huje 6muno moryhe
U3BECTU MEePKyTaHy aHTMOMNACTUKY. CUMIITOMATCKIM
6onmecHUIIMMA CMaTpaM Cy ce OHM KOJ KOjUX Cy 3abe-
JIeXKeHe T10jaBe MICXeMUjCKIX HeyPOJIOLIKIX MaHupecTa-
nuja (TUA, moxpanu ygap) y nepuony usMmeby npse u
npyre onepanyje. ITo mpujemy y 6omHuIy cBe 6omecHnKe
je Iper/ienao HaIeXXHN Heypoior VIHCTuTyTa pajy oppe-
busama Heypomouixor cramwa. Kommjyrepnszosana Tomo-
rpa¢uja (CT) engoxpanujyma ypaheHa je kox 60mecHmka
KOjU Cy MMayy HeypoJIolIKe ucxeMujcke gorabaje go 30
JlaHa TIpe OHOBHOT XMPYPIIKOT JIeYerba.

CraTuCTUYKIM MeTOfjaMa aHa/IN3JpaHa je JMHAMMKA
jaB/bama sHauajHux porabaja (TVIA, Moxxganu ygap, mo-
Bpefia KpaHMja/THIX HepaBa, XeMaTOM XVPYPIIKOT [0/ba,
I0jaBa IIOHOBHE PeCcTeHO3€ VM OK/ITy3uje KapOTHIHUX
apTepuja), Kao M CMPTHU MCXOJ] HAKOH Mecell IlaHa, IIIeCT
Meceln, TOVIHY AaHa 1 Be TOAJHE Off IOHOBHE OIlepa-
nyje. 3a CTaTUCTUYKY 06pay HofaTaka Kopuirhenu cy
CTyzmeHTOB t-TecT U X>-TeCT.

PE3VNITATU

Jlemorpadycke omke 6omecHnKa nprKasaHe cy y Tabemu 1.
VcnmtyBany rpymy unauio je 30 Mylukapana u 15 >xeHa.
Hajmmabu 6onecHuk je umao 45, a Hajcrapuju 80 rogyHa.
XumepTeHsnja je MjarHOCTIKOBaHa Kof, 73,3% 6omecHKa,
a xuneprmnuaeMuja xog, 37,8%. Iymmio je 66,7% ucnura-
HIKa, a 40% je meyeno 36or mehepHe 6onmectn. Vcxemnjcka
6orrecT cplia je ycTaHOB/beHa Kop, 57,8% 6OonecHuka, 33,3%
je medyeHo oy MHGpapKTa MUOKapHa, JOK je 15,5% 6omecHu-
Ka IIPETXOIHO MOfIBPTHYTO XMPYPIIKOj PeBACKyIapy3aIyju
Muokapza. Op yKynHor 6poja ucnmuraHmka, kop 33 (73,3%)
IMjarHOCTUKOBAHA je CMMIITOMATCKa KapOTy/IHA PECTEHO03a,
axop 12 6omnecunka (26,7%) aCMMIITOMATCKa, XeMOIVIHAMCKI
3HayajHa pecTeHo3a KapOoTUAHMX aprepyja (p<0,01).
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Y tabenu 2 jaty cy Hajla3y yATpa3BydHe aHaIM3e KBa-
JMTeTa IVIaKa Kofi 6onecHuka (p<0,01).

KpaTka nesuja pecTeHo3e 3ajeHIYKe KapOTUHE ap-
Tepuje 3abenexxeHa je kox 93,7% 6onecHnka, a ie3uja gy-
Xa o 4 cm xop, 6,3%. Hapi yHyTpammoM KapoTUIHOM
apTepyjoM KpaTka Jie3lja KapoTHIHe pecTeHo3e 3abere-
XKeHa je Kopt 94,4% 6ojecHMKa, a Ayra jaesuja Kox 5,6%,
[Py YeMy HeMa CTAaTUCTIYKY 3HAYajHe PasyiiKe y OXHOCY
Ha JIOK/IM3aLyjy jiesuja 3ajelHNYKe KapOTUIHE apTepuje
(p>0,05).

XMPpYpILIKO JIeuerhe U3BEMEHO je Y YCIOBMMA OIIILTE €H-
moTpaxeanHe aHectesuje. Kox cemam 6onecHuxa (15,5%)
IIpUMerbeHa je IOHOBHa (redo) eHfapTepekToMuja y3 fu-
PEKTHY CYTypY, Kof 1eT 6omecHuka (11,1%) peKOHCTpYK-
1uja je ypaheHa HIOHOBHOM eHJIapTepeKTOMMjOM V3 T3B.
patch IacTuKy fakpoHCKuM rpadroM, a kox 33 6oecHu-
Ka (73,3%) npuMemeHe Cy peceKiyja ¥ MHTepIO3nLyja
IaKpoHCKor TyOymapHor rpadra of 6 mm (Cnuka 3).

ITpocevyHO BpeMe KireMOBarba KapOTHUAHNX apTepuja y
OIHOCY Ha TUII PEKOHCTPYKIVje IIPUKA3aHo je y Tabenu 3.

Y paHoM mocronepanuoHoM reprogy (fo 30 gaHa) Hu-
je 6uno cMpTHUX ucxona. TVIA je nujarHOCTMKOBaH KOf
4eTypyu OOIeCHIKA, KOF 110 jeTHOT 60/IeCHKa 3a0e/IeXKeHN
Cy Cmabujy MOXK/JaHU yiap U II0BPe/a KPaHNjaIHOT HEPBa,
JIOK CY KOfj iBa OormecHMKa ypaheHe TOHOBHa omeparyja 1
eBaKyaluja xeMaToMa xupypliuke peruje (Tabena 4).

BornecHuIm cy pegoBHO KOHTPOJIMCAHN IO /iBe TOfIMHE.
Y 0BOM Ieprofy KOf fiBa 60jIeCHYIKA HACTYIINO je CMPTHU
VICXOJ, yCIIey, IIoC/IefuIa MHpapKTa MUOKapHa, KOf Tpu 60-
JIeCHMKA YCTAHOB/bEH je MIICHIATEPATHI MOXK/aHN YAAp,
KO} jeffHOr je oTBpleHa OKTy3nuja peKOHCTPYMCAHOT Cer-
MEHTA, JIOK je KOJI fBa O60mecHuKa yTBpheHa 3HauajHa pe-
CTeHO3a PeKOHCTpYyucaHor cermeHTa (Taberna 4).

ANCKYCUIA

EBep3noHa kapoTnHa eHjapTepeKTOMuja je IIpBI 1360p
Jlederba CTeHO3e KapOTUHMX apTepuja 60/IecHNKa Ha Ha-
IIeM MHCTUTYTY, Ca CTOIIOM HeyPOJIOLIKOT MOpOuguTeTa

Cnuka 3. VIHTepno3suumja fakpoHCKor TyGynapHor rpadTa nsmehy
3ajelHNYKe N yHYTpalltbe KapoTuaHe apTepuje

Figure 3. Dacron tubular graft interposition between common and
internal carotid artery

Ta6ena 1. lemorpadcke oanvke 6onecHrka

Table 1. Patients' demographic characteristics

MapameTtap BpepHoct

Parameter Value P
EA’;‘I’é Mylkapata 30 (66.7%) <0.01
Egr‘:]’af”a 15 (33.3%) <0.01
MpoceyHa cTapocT (roanHe) 61,24+9,84 B
Average age (years)

Xuneprex3uja 33(73.5%) <0.01
Hypertension

Xunepnunuaemnja 17 (37.8%) <0.01
Hyperlipidemia

g'r’;]“(;i:g 30 (66.7%) <0.01
NnjabeTec menutyc o

Diabetes mellitus 18 (40%) <0.05
Wcxemujcka 6one§T cpua 26 (57.8%) p<0.05
Coronary artery disease

WHpapKT Mrokapaa o

Myocardial infarction 15(33.3%) >0.05
MpeTxoaHa peBacKynapvsaumja

MioKapaa . 7 (15.5%) >0.05
Previous myocardial

revascularization

MNepudepHa okny3nsHa

apTepujcka bonect 5(11.1%) >0.05
Periferal occlusive arterial disease

Ta6ena 2. YnTpa3ByyHa npoLeHa KBanuTeTa niaka KapotugHe

pecTteHo3e

Table 2. Restenotic carotid plaque quality assessed by ultrasound

Mnak Yuecranoct

Plaque Frequency
HMLT;%HVI 13.9%
THbrous oo
o eted e
R ocadiea oo

Ta6ena 3. lpoceyHo Bpeme KemoBatba KapoTUAHNX apTepuja y

O[JHOCY Ha TUM PeKOHCTPYKLje

Table 3. Average carotid arteries clamping time in relation to

reconstruction type

Bpeme knemoBama

Dacron graft insertion

Tvn pekoHCTpyKUmje (MUHYT)

Reconstruction type Clamping time
(minutes)

Redo eHpapTepeKkToMUja 12

Redo endarterectomy

Redo eHpapTepekTOoMUja 1 patch nnacTrka 15

Redo endarterectomy and patch plastic

MHTepno3nuwja gakpoHckor rpadpta 19
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ox 1,23% u ykymHor MopTaiureTa of, 1,36% [27, 28, 29].
PesynraTu Halle CTyAMje HOHOBHOT XMPYPLIKOT Jiederha
360T KapoTH/IHE peCTeHO3e II0Ka3alu Cy IUCKPeTHO Behy
croiry Heypoowkor Mopbouaurera (TVIA 8,8%, MoxxganHu

Tab6ena 4. PaHe 1 KacHe KOMMAMKaLWje XMPYPLLKOT fleyera pecTeHo3e
KapoTuAHWX apTepuja

Table 4. Early and mid-term complications after carotid restenosis sur-
gical treatment

yHmap 6,5%) u ykynHor Mmopranurera (4,4%) y ofHOCY Ha 'éOM”’}'('K?[H”J'e
. omplications
eHfIapTepeKTOMujy ypaheHy 360r IpuMapHUX aTepocKiIe- i
POTUYHUX JIe31ja, a/IM C IPUXBAT/BMBUM MCXOJOM KOjI E:rr;?:]w:t?rp PaHe (go 30 | KacHe (1-24
CY Y CK/Iafiy ca CBMM CBETCKMM CTY/AVjaMa M aKTyeTHUM GEUEL | R
Early (within | Late (1-24
Boguuuma [30, 31]. 30 days) e
Y BoAu4y 3a eHJJapTepeKTOMUjy MPUMapHUX aTepo-
: : ~ TpaH3nTOPHMN NCXEMUCKIM aTak o
CKJICPOTUYHINX JIE3UJa KApOTUTHUX ap.TepMJa NpUXBaT/bU Transient ischemic attack 4 (8.8%) 0
Ba CTOIA MOXKJAHOT yJapa K CMPTH je Mama of, 6% Kox
CUMIITOMATCKMX 60JIECHIKA, a Matba Off 3% KOJI aCUMIITO- gﬂt?c’)’;(’;a”"' yAap 1(2.2%) 3 (6.5%)
Marckux 6onecHuka [30], Dok je HajBMIIA IPUXBAT/BMBA
CTOIIa MOXKIAHOT yapa, OGHOCHO CMPTH YC/Iel IOHOBHOT Jlenje KpaHmjanHix Hepasa 1(2.2%) 0
XUPYPLIKOT Tedersa 1o 10% [31]. Pesynraru Haue crynuje Cranial nerve injury
CY Y KOpenanyji ca CBeTCKUM BofimdyMa: ca ctonom THIA XemaTom XnpypLIKOT Mosba 2 (4.4%) 0
ox 8,8% 1 MOXKAHOT yaapa of 2,2% y paHOM IOCToIepa- Surgical site hematoma
OVIOHOM IIEPUOAY I MOXKIIaHOT yapa of 6,5% n MOpTa- Heyponolukn mopTtanutet 0 0
nurerta of 4,4% y nepuony HakoH jiBe ropune. Omcyje ce | Neurological mortality
A je IOBUILIEH) PUSVUK Off IIOHOBHOT XMPYPIIKOL JIeYerha MopTanuTer apyre eTonoruje 0 2 (4.4%
JE/IOM IIOBE3aH U C IIOBPEIOM KPaHMja/IHUX HEPABa, YMja Mortality of other cause (4.4%)
. o N ) .
je croma'y J'II/.ITepaTypI/I ox 1% no 17% [16-25], nox je y OKny3uja peKOHCTpyMCaHor
HAIlloj CTyAMju 3aberexxeHa Kop, 2,2% MCIUTaHNUKaA. cermeHTa 0 1(2.2%)
Ortkapa cy Cronu (Stoney) u Crpusr (String) [19] npsu Occlusion of reconstructed segment
omnycany XUPypUIKO Jiedere 29 manujesara ¢ KapoThj- 3Hauajia pecteHosa
HOM PECTEHO30M ¥ CTOIIOM CMPTHOT MOXKJaHOT yiapa off PEKOHCTPYMCaHOT cermeHTa 0 2 (4.4%)
3,4%, MHOTe CTY/IVje OIICYjy pesy/Tare Xupypmkor je- | Significant restenosis of
. reconstructed segment
4erba T3B. patch ITACTVIKOM MIU MHTEPIO3ULMjoM rpadra
Ta6ena 5. Pe3ynTaTi XMpypLUKOT leyetba KapoTHAHE PecTeHo3e
Table 5. Carotid restenosis surgical treatment results
PedpepeHia Bbpoj Heyponoluke ncxemumjcke
AyTopwn peHLy NCNUTaHUKa Tvn peKoHCTpyKLUnje komnnukaumje (HUK) Crona HUK
Reference . . .
Authors Number of Reconstruction type Ischemic neurological INC rate
number - S
patients complication (INC)
O'Haraetal. 16 206 Redo eHpapTepekTOoMUja MoxpgaHun ynap 3.4%
Redo endarterectomy Stroke
Patch aHrnonnacTtuka (74%)
Patch angioplasty (74%)
Mansour et al. 17 82 Momgt?:reynap 4.8%
Bajnac pekoHcTpyKuWja (24%)
Bypass reconstruction (24%)
MoxpaHu yaap 16.3%
Redo onepauuja stroke .
Barlett et al. 18 116 Redo operation
P Heyponowku moptanutet 1.7%
Neurological mortality S
MoxpaHu yaap/cmpTHu
Das et l. 20 65 P a;;ﬁﬂ”ar:oil"lft” Ka ncxon 46%
gloplasty Stroke/death outcome
KacHe Heyponouike
Gagne et al, 21 M Redo onepauvja Komnamkaumje 19.5%
Redo operation Late neurological
complications
Treiman et al. 23 162 PeKOHCTPyKLWja BEHCKUM rpgd)Tom MoxpaHu yaap 3.5%
Venous graft reconstruction Stroke
Hill et al. 24 20 Redo onepauuja Hwje 6uno moxpaHnx yaapa .
Redo operation No stroke

doi: 10.2298/SARH1210577R
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C IIPOMEH/BMBOM CTOIIOM MOXJAHOT y/Iapa ¥ MOPTA/IUTETA
(Tabena 5) [16-25].

Y nocnepnmwux feceT rogyHa Ha HallleM UHCTUTYTY ypa-
beno je Bue op 200 mepkyTaHUX aHTMOIUIACTHKA 360T
KapOTHUJIHEe pecTeHO3e, Koje NPelCTaB/bajy IpBY U360p
Nederba 6ONECHMKA C OBOM KOMIUIMKALIM)OM, alu y CIIy-
4ajy U3pa’keHOI TOPTYO3UTEeTa CYyIPAa0OPTUYHUX IPaHa,
KanuuuKamja, HoCTojarba MaTOOUIKIX eIOHTaIja I
BEOMa JYyTayKMX JIe31ja, MHAMKOBAHO je IIOHOBHO XMPYP-
LIKO JIeYerbe.
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Surgical Treatment of Internal Carotid Artery Restenosis Following

Eversion Endarterectomy

Djordje Radak'?, Slobodan Tanaskovi¢', Miloje Vukotic¢', Srdjan Babic¢', Nikola Aleksi¢', Jovo Kolar', Petar Popov'?,
Dragoslav Nenezi¢'?, Goran Vucurevic¢', Predrag Gajin'? Nenad Ilijevski'>
'Clinic for Vascular Surgery, Institute for Cardiovascular Diseases “Dedinje’, Belgrade, Serbia;

School of Medicine, University of Belgrade, Belgrade, Serbia

SUMMARY

Introduction Carotid angioplasty and internal carotid artery
stenting is the therapeutic method of choice in the treatment
of carotid restenosis, but when it is not technically feasible
(expressed tortuosity of supraaortic branches, calcifications,
presence of pathological elongation of very long lesions) a redo
surgery is indicated.

Objective The aim of our study was to examine the benefits
and risks of redo surgery in patients with symptomatic and as-
ymptomatic significant internal carotid artery restenosis and its
impact on early and late morbidity and mortality.

Methods The study included 45 patients who were surgically
treated for a hemodynamically significant internal carotid artery
restenosis from January 2000 to December 2009. Surgical tech-
niques included redo endarterectomy with direct suture, redo
anderectomy with a patch plastic and resection with Dacron tu-
bular graft interposition. The patients were followed for postop-

MpumrbeH « Received: 17/03/2011

doi: 10.2298/SARH1210577R

erative neurological ischemic events (transient ischemic attack
(TIA), stroke), local surgical complications and lethal outcome
after one month, six months, one year and after two years).
Results In the early postoperative period (up to 30 days) there
were no lethal outcomes. TIA was diagnosed in four patients
(8.8%), minor stroke in one patient (2.2%) and one patient
(2.2%) also had cranial nerve injury. After two years two pa-
tients died (4.4%) due to fatal myocardial infarction, three pa-
tients (6.5%) had ipsilateral stroke and one patient developed
graft occlusion (2%).

Conclusion In the case of symptomatic and asymptomatic
carotid restenosis that cannot be treated by carotid percutane-
ous angioplasty, redo surgical treatment is therapeutic op-
tion with an acceptable rate of early and late postoperative
complications.

Keywords: restenosis; internal carotid artery; surgical treat-
ment
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MpomeHa BpeAHOCTU NapameTapa IMKoperynaumje
y rectaumjckom gujaberec menutycy y ycnosuma
Pa3NMYUTMX NPUCTYNA YBOhery MHCYNIMHCKe
Tepanuje

Broneta MnageHosuh', Anekcangap hykuh', MupjaHa Bapjaunh?, Hypo Mauyt?

'UeHTap 3a eHgokpuHonorujy, Aujabetec 1 bonect Metabonmama, iHTepHa KnuHmuka, KnuHWYKN LeHTap,
Kparyjesau, Cpbuja;

TUHEKONOLLKO-aKyLIepcKa KNnHWKa, KnuHnuki ueHTap, Kparyjesal, Cp6uja;

3KnnHwka 3a eHgoKpuHonorujy, anjabetec n 6onectn metabonusma, KnuHuukm ueHtap Cpbuje, beorpag,
Cpbuja

KPATAK CAAPXAJ

YBop ecTaumjcku anjabetec menutyc (M) ce feduHMLLE Kao BUO Koju CTEMEH FYKO3HE UHTONEPaH-
Lyje C MoYeTKOM WAV MPBKM MojaBrbuBatkbeM TokoM TpyaHohe. injarHosa M ce noctaB/ba NPUMEHOM
TecTa onTepehetba rnyko3om (eHrn. oral glucose tolerance test - OGTT) Kog, CBUX »eHa C daKToprma pu-
3uKa n3mehy 24. n 28. Heplerbe rectaumje. Pexxum nHCynnHcKe Tepanuje Koju ce Hajuelhe nprmersyje je
KOHBEHLIMOHaNHa NHTeH3MBMPaHa MHCYNIMHCKa Tepanuja y YeTpu JHEBHe [o3e.

Livsb papa Lius paga 6vo je aa ce yTBpAe NpoMeHe napameTapa FvMKoperynauuje Kog TpyaHuua ca
FOM y ycnoBrma pasnuunTx NpUCTyna yBohery MHCYNMHCKe Tepanuje.

Mertope papa Cryaujcka rpyna ce cactojana of 50 TpyaHMLA Ynjy je Hana3 Ha OGTT yKa3uBao Ha no-
pemehaj HuBoa [IM. OHe cy cBpCTaHe y fBe rpyne y 3aBUCHOCTY 0f BpegHOCTV npoduna ravkemuje n
BpeaHocTn HbATc. MpBa rpyna obyxBaTuna je TPyAHULE KOje Cy Y MOYETKY JleueHe CaMo XUrMjeHCKO-AM-
JETETCKMM PEeXMMOM, a 3aTUM MpPemMa BPeAHOCTMa npoduna ravkemuje n HbATcy HapegHUX HEKOJIMKO
Hefiesba 1 HCYNMHCKOM Tepanujom. [ipyra rpyna je obyxsaTuna TpyaHULE KO KOjiX je Mo NOCTaB/bakby
AunjarHose [[IM ogmax 3anoyeTo fieyere NHCYIMHOM.

Pesyntatu Y Hanasvima OGTT 3abenexeHa je CTaTuCTYKa pas/imka y NpoCeYHUM BPEeAHOCTVIMA IMKemuje
y 60. 1 120. MuHyTYy n3mehy fBe rpyre, Koja je 6una 3HauyajHo Beha y gpyroj rpynu (p=0,001). YoueHa je
1 pa3nvika y NpoCceYH!M BpeAHOCTIMA IIMKeMMje HaTaluTe 1 MOCTNpaHAnjanHux rukemmnja nsmehy ase
rpyne, a Beha je 6una kop ncnutaHuLa gpyre rpyne. YTBpheHa je CTaTUCTUYKM 3HaYajHa pasnvka usmehy
[Be rpyne TpygHuua 3a HbATc Ha noyveTky (5,1+0,4% npema 5,42+0,43%; p=0,005) 1 Ha Kpajy Tepanuje
(4,87+0,29% npema 5,1+0,39%; p=0,018).

3akmbyyak [locTurHyTa je 3agoBosbaBajyha ravkoperynauuja y obe ncnutmsaHe rpyne.

KmbyuHe peun: rectaumjcku arjabetec; napameTpy MuKoperynauuje; MHCyIMHCKa Tepanuja

yBop

Tecranujckn gujaberec menutyc (IIM) ce
HeduHuUIIe Kao 6MIO KOjU CTeIeH ITTyKO3He
MHTOJIepaHIyje ¢ IIOYeTKOM VJIU IIPBUM IIO-
jaBjpMBareM TOKoM TpynHohe. leduuunuja
ce IpuMebyje 6e3 0031pa Ha TO Jja N Ce KO-
PUCTI MHCY/IMH WIN CaMoO JyjeTa Y JIederby U
YKOJIMKO CTame OIICTaje U Ioce Tpy#sHohe,
jep To He UCK/by4yje MOIyhHOCT fja ce Hellpe-
II03HAaTa MHTOJIEpPaHIMja IIIYKO3e UCIIOJbIIA C
tpysaohoM [1, 2]. ITIM je o6uyHO 6Omar u He
yIpO>KaBa >KMBOT TPYAHNULE, a/I/ XUIIePI/IIKe-
Mmyuja nosehasa Mopoupurer peryca [3]. TIM
ce 06u4HO ucnomasa y Tpehem Tpumectpy
TpyRHOhe, Kaja caspeBa IaenTa [4]. Imyko-
3a IIpOJIasy IUIALEHTY M CTUMYJIUILE TyYerbe
MHCYNMHA Kop, dperyca. XuneprinkeMmuja in
utero je yopy>keHa c noBehaHOM MHCY/IMHCKOM
pesucrennujom [5]. Muuupennuja IIM je
0,15-15%, a KopecnoHAMpa C IPeBaIeHIINjOM
nujabereca Tumna 2 (T2JIM) u unTONEpaHLje
rnykose (MI'T) y onpebenoj nonynanuju. Oxo

90% pujabereca y TpygHohu je kiacudukona-
HO Kao I'7TM, 7% Kxao mpeTXOgHO [A1jarHOCTH-
xoBaH T2JIM, a 4% kao T1IM [6].

Hujarnosa I'ITM ce 3acHMBa Ha IOCTOjamby
6apeM siBe ox1 creniehyx BpeTHOCTH IIIMKeMuje
HaKOH 13Bolerba TecTa ontepehema rykosom
(enrm. oral glucose tolerance test - OGTT) ca
100 rpama I7IyKo3e KO CBUX >KeHa ¢ akTo-
puMa pusuKa, u 0614aHo ce pagy usMeby 24. u
28. neperbe recrauyje [7, 8]

e HUBO IIMKeMuje HaTawre >95 mg/dl (5,3

mmol/l);

® HUBO ITIMKEMMje ITOCIIe jefHOT cara >180

mg/dl (10,0 mmol/l);

® HIBO I/IMKeMUje IToC/Ie Ba caTa >155 mg/

dl (8,6 mmol/l);
® HIBO IVIKeMIje TIocye Tpu cara >140 mg/
dl (7,8 mmol/I) [9].

HajHoBUju OMjarHOCTUYKY KPUTEPUjYMMU
IADPSG (International Association od Diabetes
and Pregnancy Study Groups Recommendations
on Diagnosis and Classification od Hyperglyce-
mia in Pregnancy) [1] us 2010. roguHe, Ha

Correspondence to:

Violeta MLADENOVIC

Centar za endokrinologiju,
dijabetes i bolesti metabolizma
Klini¢ki centar Kragujevac

Zmaj Jovina bb, 34000 Kragujevac
Srbija

vikicam@ptt.rs



MnapeHoswuh B. n cap. [lpomeHa BpeAHOCTM NapameTapa ravMKoperynauuje y rectalnjckom anjabetec MennTycy

ocHOBY piBodacoBHOT OGTT ca 75 rpama I1ykose, HOJ-
pasyMeBajy 1a je 3ajoBo/beH OapeM jefaH off cinemehux
KpuTepujyma:

e HIUBO IIVKeMUje Hatauite >92 mg/dl (5,1 mmol/I);

e HUBO IVIKeMMje IT0CIe jefHor cara >180 mg/dl (10,0

mmol/l);

e HIBO IVIMKeMUje Iocye fiBa cata >153 mg/dl (8,5

mmol/l).

ITosnato je fja ce pa3Boj aujabeTnuke eromnaTuje mpe-
BEHIIpa CIIpevyaBambeM XUIePITIMKeMuje KOl TPYAHNLIE.
HajsnavajHuje y neyemy aujabeTeca TokoM TpynHohe
jecTe Jla ce IOKYyIlla Ofp)KaBatbe IIMKEeMUje KO/l MajKe
IITO O/MKe HOPMATHOj BPEIHOCTH. YKOIMKO KOHTPOJIa
IJIMKeMIje HYje CTPUKTHA, MOTY Ce PasBUTHU Jiella Koja Cy
KpYIIHA 3a CBOj FeCTallMOHN y3pacT (13B. LGA felja; eHrI.
large for gestational age) n MeTaboMMYKe KOMIIMKALIHje.
YKONMKO je KOHTpOJIa IMpeBNIle CTPUKTHA, YIeCTanoCT
3HAYajHMX XUIIOI/IMKEMM]ja KOJ MajKe M pa3Boja Jelle CUT-
He 3a recTalyony yspacrt (13B. SGA pmeua; enri. small for
gestational age) moxe ce moseharu [10].

Pe>xuM MHCYIIMHCKe Tepanuje Koju ce Hajuenthe pume-
1bYje jecTe KOHBEHIIVIOHA/THA MHTEH3VBJPAaHa MHCY/IHCKA
Tepamnuja XyMaHUM VHCYIMHNMA Y YeTVpY JHEBHE [l03e
(cIIT). Panuje cy ce npuMemnBaje ¥ GpuKcHe KOMOMHa-
1Vje KPaTKOT U Cpefitbe-yrofienyjyher XyMaHoOr MHCY/IMHA
y IiBe [IHEBHe /103€, KOje /JaHaC MIMajy OTpaHIYeHy Y/IOTy
[7]. lw/pHa BpemHOCT ITIMKeMyje HaTawTe je 70-90 mg/
dl (3,9-5,0 mmol/l), a mocTpanaujanHe raukeMuje <120
mg/dl (< 6,7 mmol/l), y3 ropiY IPUXBAT/bUBY I'PAaHULLY OFf
135 o 140 mg/dl (7,5-7,8 mmol/I) [11]. He mocToju carna-
CHOCT O TOMe KaJia Tpeba 3aro4yeTy jederme MHCYIMHOM
[10]. [TBa cy mpucTyna y MHULIMjaLyjU IPUMeHe MHCYIU-
Ha: Kajla je HMBO ITMKeMuje HartamTe Behu of 90 mg/dl (5
mmol/l) y iBa w1y Bullle Meperba TOKOM IIBe Heflelbe, UN
Kajla je MOCTIpaHAujanHa IuKeMuja Beha op 120 mg/dl
(6,7 mmol/l) [13, 14]. ACOG (American College of Obstetri-
cians and Gynecologists) je IpeIIoX1O a I/IMKeMIja HaTa-
e of 95 mg/dl (5,3 mmol/l) 6yne Kputepujym 3a ysobeme
WIN TIOflellIaBakbe MHCYIMHCKe Tepanuje Kof xkeHa ca I'/IM
[6, 15]. LImm nHCynmuHCKe Tepanuje y IM je omoHanTame
¢dusmononKe cekpelnje MHCYIMHA TOKOM faHa [16]. 3a
eHe ca I'IM je 3Ha4ajHO la MOCTUTHY MPUXBAT/bNUBE U
YaK HOpMaJIHe BPeHOCTY I/IMKeMuje, YK/bydyjyhu 1 moct-
IpaHMjaTHe TIMKeMHje, Kako 61 ce CMambyo HeKe/beH!
ucxop, deryca u Majke. YKene ca I'TJM mMory uMaryt KOpUCTH
off mpuMeHe Op3openyjyher MHCYIMHCKOT aHasIOra, jep 61
IIOCTUITIE 60JbY IIOCTIPAHANjAIHY IIMKEMIUjCKY KOHTPOITY.
[TpuMena aHasora MHCY/IVMHA Op30r ejcTBa je Oe3benHa,
CIIpeyaBa HaCTaHAaK KOMIUIMKaILja Kof HoBopobheHuera 1
3HaYajHO I0O0/bIIIABA HUBO OCTIPaHMjaHe IIIKeMIje,
IOK ce 0 6e36emHOCTY Ayrofenyjyhux ananora jou Bofe
pacmpase [16, 17]. IIpononrupame recranuje mocue 38.
Hefie/be ToBehaBa pusMK 3a peTaIHy MaKpO30MIjY, TAKO
fia ce Iperopydyje nopobaj Tokom 38. Heperbe recranuje
[3]. Jlowie KOHTpoOMMCAH fyjabeTec je YAPY>KeH ¢ IyIMO-
HaJTHOM U XeTIaTUYKOM Hespernomhy deTyca, cknmoxomhy
Ka CHHJIPOMY peCIMPaTOPHOT ANCTpeca ¥ >KyTuiu [18].

Bynyhu na je pusuk 3a pas3Boj gujabeteca 50% u Buie
KOJI XeHa Koje ¢y uMaine [JIM, noTpe6HO je mpUMeHUTH
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OGTT ca 75 rpaMa ITTyKo3e LIeCT Hefle/ba IocIe Topobaja,
a 3aTMM [IOHAB/BATI TECTHPAbE CBAKE [IBE-TPY TOfIMHE AKO
je Hana3 HopMmaiaH. [Ipema usBemrajy ADA (American
Diabetes Association), LiecT Hefie/ba HAaKOH Iopobaja skeHa
Tpeba fa Oyne peknacuduKoBaHa y HeKy of crefehnx ka-
teropuja: 1) ocoba ca gujaberecom; 2) ocoba ¢ moropiua-
HOM IJIMKeMUjoM HaTtalute (eHI. impaired fasting glucose
- IFG); 3) ocoba ¢ OropIIaHOM TONePaHIINjOM ITTYKO3e
(enrn. impaired glucose tolerance — IGT); unu 4) ocoba
HOpMasHe Iykemyje [3, 19].

LWb PAOA

LIvm ucTpaxxknsama 6110 je [ja ce yTBpfie IIPOMeHe TTapame-
Tapa IMMKoperynanuje Kox Tpyfnuna ca I'ITM y ycnoBuma
PasIMYUTHX IPUCTYIIA YBODemY MHCYIMHCKe Tepalyje.

METOAE PAAA

VictpaxuBame je 00yXBaTIIO XKeHe JiedeHe y [iHekomno-
IIKO-aKymepckoj kanHuny Knnanukor nertpa y Kpa-
ryjeBLy Kof Kojux je npumenoM OGTT npunaroheHum
3a TPy[HUIIe AUjarHOCTUKOBaH nopeMehaj Tonepanuuje
rnukose HUBoa [JIM. YseTn cy aHaMHeCTMYKM MO/
(muHa, TMHEKOJIOIIKA VI TOPOAMYHA aHaMHe3a, GaKTo-
PM pU3MKa), HAKOH 4era je 3all04eTo JIeuerbe TPYSHMLA C
oBuM nopemehajem. Kpurepnjym 3a yk/bydnBame y UCIIU-
TUBame 6110 je mosutuBaH pesynraTr Ha OGTT nocne Tpu
cara ca 100 rpama riaykose. Kpurepujymu sa yk/bydnparmbe
MHCY/IVHCKe Tepanje O/ Cy: HUBO IIMKeMIje HaTallTe
25,3 mmol/l 1 HUBO OCTIIpaHAMjaIHE IIMKeMuje (TTocre
IBa caTa) 26,7 mmol/l. LlnbeBu Tepannje 6ue cy cnenehe
BPEJHOCTI: ITIMKeMja Hataurte 4,1-5,3 mmol/l, rivikemu-
jape o6poka 4,4—6,1 mmol/l, rKeMyja HOCTIpaHAuja-
Ho (mocste mBa cara) <6,7 mmol/l.

Crypujcka rpyma ce cacTtojana off 50 TpyJHMX XKeHa YM-
ju je Hanmas OGTT, npema kputepyujymnma ADA, ykazusao
Ha nopemehaj uuBoa I'/IM. Vcnuranuue cy cBpcraHe y
IiBe TPYIIe Y 3aBYICHOCTH Off BPEHOCTY ITapaMeTapa ITIN-
Koperynanyje (mpoduna riukemuje u BpegHoct HbAIc).
[TpBa rpyma obyxBaTuia je Tpyguule kojuma je OGTT
yKasuBao Ha 6maxxu nopemehaj TonepaHunuje riuKkose y
TpysHOhM (6apeM IBe BPeZHOCTH ITIMKEMUje TOKOM Te-
CTa — jefHaKe VIy 071aro IOBMIIEHE Y OHOCY Ha AVjarHo-
cTmuke Kputepujyme 3a I/IM), koje €y Y OUeTKY /ledeHe
CaMO XWUTHUjeHCKO-aujeTeTcKuM pexxumoM (XIIP), a satum,
IpeMa BpefHOCTUMa IIpoduta rmkemuje (Koju cy Me-
peHu jenHOM Hefie/bHO) U HbA Ic (IIpBM IO IIOCTaB/baby
IMjarHo3e, a 3aTVIM Ha YeTVPHU Hefle/be TOKOM TpynHohe) y
HapeJJHIX HeKOJIVIKO Heflerba M MHCY/IMHCKOM TepalijoM.
Kpurepujym 3a yK/byunBarme MHCYNIMHCKe Tepanyje 6uma
je BpemHOCT ITMKeMMje Hamte >5,3 mmol/l u BpegHOCT
HOCTIpaHAujaIHe ITIMKeMuje 26,7 mmol/l. Ipyra rpymna
je o6yxBaTuIa TPyLHUILE KOJ| KOjUX je IO IIOCTaB/bamby
pujarnose I'/IM ofMax 3amo4eTo nederme MHCYIMHOM.
Kpurepnjym 3a yk/byunBame MHCYIMHCKe Tepanuje 6ure
cy 6apeM [iBe BPeJHOCTH [IMKeMIje TOKOM TecTa Koje Cy



Srp Arh Celok Lek. 2012 Sep-Oct;140(9-10):583-588

3Ha4ajHO MOBUIIEHE Y OJHOCY Ha JUjaTHOCTUYKE KpUTe-
pujyme. VicnintaHulie cy ce ja/basie Ha KOHTPOIHMU IIpe-
IIef] jelHOM Hefle/bHO € IPOGIIOM IMKeMyje (HaTaITe 1
ZIBa caTa [0CJIe CBAKOT IVIABHOT 00pOKa), JOK je BPeLHOCT
HbAIc oppehuBana cBake yeTnpu Hegfebe. Ha ocHOBY
BPEIHOCTH ITapaMeTapa IJIMKOpery/anyje — podua -
keMuje v BpegHocty HbA Ic, TpyHuUIIaMa je yK/byduBa-
Ha MHCY/JIMHCKA Tepalnuja y TPeHYTKY KaJia ce IPUMEHOM
X]IP nuje pape noctusana fobpa ravkoperynanyja. XJIP
U MHCY/IMHCKA Tepanyja MpUMemUBaHy Cy 0 CaMor I10-
pobaja, y3 mpenopyky fia ce TpyAHUIIA IOHOBO IIOBPTHE
OGTT ca 75 rpama ITTyKo3e IIeCT Hefierba I0CIe opobaja.

CraTucTnyka aHanmsa

[Tomauy cy obpaheHn mpumMeHOM CTaHHApPAHOT IPO-
rpamckor nakera SPSS (Bepauja 10.0.1). Y cTaTucTH4KOj
a"ammsu Kopumhenn cy x>-tect, ANOVA n Cryznenros
t-rect. KonTUHYyMpaHe Bapujabie cy npefcTaB/beHe y BU-
Ty Cpe/iibe BPEHOCTY 1 CTanapiHe fiepujanuje (X+SD).
Y craructiykoj obpanu ¢y kopuuthenn Cnvpmanos (Spe-
arman) xoeduiujent kopenanuje (r ), Koju keantudukyje
ogHoce Meby Bapujabnama. Kopuihena je myntusapu-
jaHTHa JIOTUCTUYKa perpecuja. Bpennoct p mama oz 0,05
cMaTpajia ce CTaTUCTUYKY 3HAYajHOM.

PE3YJITATU

ITpoceuna cTapocT ucnuTanuna 6uia je 31,26+4,4 ropuxe
(on 23 no 42 ropuue): y npBoj rpymu 31,56+4,76 ronnHa,
ay gpyroj rpymu 30,0+4,1 ropuna (p=0,635).

Op ¢daxrTopa pusuka, Hajuemhu cy 6u1IM MO3UTUB-
Ha IIOpOAMYHA aHaMHe3a 3a aujaberec (36%) u mylue-
we (36%). Meby ncnurannnama 22 cy 6uie IpBopoTKe
(44%), npyropotku je 6uio 17 (34%), a rpeheporku cenam
(14%).

Y pujarnoctiykuM Hanasuma OGTT yrBpbena je cTa-
TYUCTIMYKA Pa3/iKa y HPOCEYHUM BPEHOCTYIMA ITINKeMIje
y 60. 1 120. munyTy usMeby nBe rpyme Tpyguuna. Y oba
BpeMeHa BPeJHOCT ITIMKeMyje O1Ia je CTaTUCTUYKY 3Ha-
vajHo Beha y mpyroj rpymm ncrmrannia (Tabena 1).

YoueHa je CTaTMCTUYKM 3HaYajHA pas/inKa y mpoced-
HVIM Bpe[HOCTMMA [IMKeMyje HaTamre (5,27+0,78 nmpema
5,69+0,74 mmol/l; p=0,06), Kao 1 y BpeHOCTIMA IIOCT-
IpaHAVjaTHuX Iukemuja (6,35+0,64 npema 7,05+0,95
mmol/l; p=0,004) nsmeby fBe rpyme ucnmuraHmuLa Ha mo-
4yeTKy Tepanuje. CBU IapaMeTpu INIMKOperynanuje ou-
JIM CY CTAQTUCTWYKY 3HAYajHO BUIIM KO TPYAHNUIIA IpyTe
rpyne (Taberna 2). 3abenexena je CTaTUCTUYKM 3HAYajHA
pasnmka usMeby Be rpyIe ucnuTaHUIA 3a HapaMeTap
perporpanse rmkoperynanyje — HbAIc (5,1+0,4% npema
5,42+0,43%; p=0,005) Ha MOYeTKy Tepamnuje.

YTBphena je craTMcTUYKM 3HaYajHa pasinKa y Ipo-
CeYHNUM BpeJHOCTUMA IOCTIPAaHANjaIHe [JIMKeMIje y
BpeMe [I0C/Ie PydKa U3MeDhy fBe IpyIe UCIIUTaHUII, KOje
Cy Ha Kpajy Tepanuje 6ue 3Ha4ajHo Behe y pyroj rpynu
(5,15%0,6 nmpema 5,73%0,56 mmol/l; p=0,001). 3a ocTasne

IIapaMeTpe IJIMKOPeTy/Ialije He IOCTOjU CTAaTUCTUYKI
3Ha4YajHa pasjyKa y IPOCEYHMM BPEJHOCTIMA IIIVIKeMIje
(Taberna 3). 3abenesxeHa je ¥ CTATUCTIYKY 3HaYajHA pas-
nuKa usMeby iBe mocmarpaHe rpyie TpygHuna 3a HbAIc
(4,87+0,29% mpema 5,1+0,39%; p=0,018) Ha Kpajy euemna
VHCY/IVHOM.

Jlobmjena je cTaTMcTHUYKA pasIuKa y TeIEeCHOj Macu
HOBOpOheHdYasy y ofHOCY Ha TvI Tepanuje (3652 mpema
3520 g; p=0,047). HoBopobenuap texxa ox 4000 g (maxpo-
3omuja) denrhe cy ce pabana on Majku Koje cy npunagane
mpyroj rpynu (9/25) y ogHocy Ha mpBy rpymy (3/25). ITo-
pobaj je 3aBpiueH BarnHaIHO KOZ 37 TpysHuLa (74%), KoK
ce I[apCKUM pe3oM ropopmio 13 xena (26%), u To 1iect

Ta6ena 1. BpegHoctn rukemuje y gujarHoctuukom OGTT (mmol/L)
Table 1. Values of glycemia in diagnostic OGTT (mmol/L)

OGTT (MUHYT) MpBa rpyna [Hpyra rpyna
OGTT (minute) Group 1 Group 2 p
0 5.39+1.29 5.68+1.01 0.387
60 10.04+1.37 11.74£1.71 0.001
12 9.29+1.35 10.33+1.89 0.032
180 7.18+1.63 7.3+2.14 0.829

OGTT - TecT onTepehetba rnyko3om
OGTT - Oral Glucosa Tolerance Test

Tabela 2. MapameTpu rnkoperynauuje Ha noyeTky Tepanuje (mmol/l)
Table 2. Parameters of glycoregulation at the beginning of treatment
(mmol/L)

Tnukemuja lMpsa rpyna | [pyra rpyna
Glycemia Group 1 Group 2 P
[avKkemvja Hatauie 5274078 | 5.69+0.74 | 0.06
Fasting blood glucose
Aopyuak | ¢ 35,064 | 7.05+095 | 0.004
Breakfast
MoctnpaHanjanHa
rnkemma Pyuak 6.66+0.76 | 7.44+1.08 |0.005
Postprandial Lunch
blood glucose
SeUePa | 6821079 | 7554095 | 0005
inner
HbATc (%) 5.1+0.4 5.42+0.43 | 0.005

Tabela 3. MapameTpu rmukoperynauuje nocneare Hefesbe Tepanuje
NHCynMHom (mmol/l)

Table 3. Parameters of glycoregulation at the last week of treatment
(mmol/L)

[mukemnja MpBa rpyna | pyra rpyna
Glycemia Group 1 Group 2 P
fankemmja Hatawte 436+042 | 4443045 |0515
Fasting blood glucose
Ropyuak | ¢ 15,058 | 535:0.56 | 0.245
Breakfast
MoctnpaHanjanHa
ravkemuja Pyuak
Postprandial Lunch 5.15+0.6 5.73+0.56 | 0.001
blood glucose
Beuepa | g 481055 | 5.68+0.53 | 0.192
Dinner
HbATc (%) 4.87+0.29 5.1+0.39 0.018
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U3 IIpBe IpyIie 1 cefaM U3 gpyre (p>0,05). Bennka TenecHa
Maca HoBopoheHueTa (24000 g) Huje yTuIlana Ha HAYMH
3aBplueTKa mopobaja (Barmuanuu 24000 g, 9/3; mapcku
pes <4000 g, 28/10; p=0,624).

ANCKYCUIA

ITosnaro je fa je TTIM yapy»KeH ¢ HeXKeJbeHUM 3[JpaBCTBe-
HUM JCXOZIOM 32 MajKy U 3a eTyc, Te ja ce OBaj pU3UK
noBehaBa ca cTelleHOM XuIlepIiKeMuje Kop keHa ca IJTM
[20]. JTanrep (Langer) u capagauuu [21] cy younnu fa
AKTMBHO JIe4erbe OBMX TPYHNUIIA CMambyje HeXKe/beHN UC-
xox TpynHohe. Hamra cTynuja je mokasana fia je jujartHo-
3a I'JIM nocTaB/beHa y IpoceKy y 26. Helle/by recTaluje,
IOK je IpoceyHa CTapoCT TpygHuLa 6ya 31,26+4,4 ro-
mvHe. VlcnuTaHuIe Koje Cy y HOYeTKY JiedeHe IPUMEeHOM
XJIP 6uie cy y mpoceKy cTapuje off OHUX KOjliMa je OfMax
YK/by4eH MHCYNIUH y Tepanujy. ¥ Halloj CTY[Uju IO3K-
TYBHA IIOPOAMYHA aHaMHe3a 3a T2]]M 3abenexena je Koz
YJak 36% UCIIMTAHNIIA, JOK je KOJ] BUIIEPOTKI IIPETXOSHN
I'’TM kao dakrop pusuka 610 3acTyIUbeH Kof 14% Tpya-
nuna. Iujarsoctmukum OGTT nokasaHo je fa IOCToju
3HauajHa pPa3/yKa y IPOCEYHNM BPEJHOCTIMA I/IMKeMje
y 60. 1 120. munyty usmeby nBe rpyne TpygHuIa, Tako
fa Cy MCIIUTaHMUIIE pyTe IPyTIe OfMax 3aIodere ederbe
nHCynmHOM. Kprtepnjym 3a MHMIUja/IHy IIOfIeTy VICIINATA-
HJIIIA Ha JiBe IPYIIe O)JIe CY YIIPaBO BPELHOCTY INIVIKeMIja
Ha OGTT xoje cy 6ue 6raro nosuieHe (Ipsa rpyia)
U BPEeLHOCTH IVIMKeMMja Koje Cy Oule 3HaYajHO BHUILIE Y
OIHOCY Ha JVjalrHOCTUYKe KpUTepujyMe (fpyra rpymna),
IITO je 3HAYM/IO YK/bY4MBambhe MHCYIMHCKe Tepamuje 1o
II0CTaB/baby Aujartose. [IpyMeHa nHCY/IMHA BpIleHa je
pajiu IpeBeHINje MaKpOo30MIje ¥ KOMIUIMKAI[ja opo-
baja, kao 1 cMamema pu3MKa 110 MajKy U IUIOK.

Y mocnenmux et rofuHa jaBsbajy ce 3Ha4ajHM JOKa3H
KOjJ Ce OfJHOCe Ha TIOBE3aHOCT ITIMKeMMje MajKe C pacTOM
¢deryca u Kommmkanyjama TpysHohe. Kako ce mosehasa
KOHIIEHTpalja IIMKeMyje TPySHMIIE, TAKO pacTe M py-
31K Off MAKpO30MIje 11 APYTUX KOMIUIMKanyja. Pesynrarn
IADIPS n ctypuje HAPO ykasyjy Ha y4ecTanocT JujarHo-
3e I'/IM, a mpeBasneHnyja ce nosehasa 1o 16-20% TpynHo-
ha, mTo je y ckrmamy u ¢ enupemMujoM rojasHocTu. Burme ro-
ja3HUX TPYAHUIIA 3HauU U Buile peTyca ¢ pusukom [22].

JKuBoTHM Bek eputporuTa TokoM TpygHohe ckpahen
je Ha oko 90 maHa, Tako ja HUBo HbAIc y TpynHohn op-
pakaBa ITIMKEMMjCKy KOHTPOTY TOKOM HEKO/IMKO IIpeT-
XonHMX Hefie/ba. Uenrhe mepemwe HbA Ic TokoM TpygHohe
MOXKe e KOPUCTHUTH Kao BOJAUY 3a TePAIVjCKy OJIYKY Y
tTpysHohnu npahenoj gujaberecom [23]. Y Hamem ncnu-
TUBabYy BpeHOCT OBOT ITapaMeTpa ofgpehusana je jen-
HOM MeCeYHO, Off ToCTaB/bamba gujarHose I'/IM no kpaja
TpypHOohe.

JJOK KOHIleHTpalMja IIUKeMuje HaTallTe MoKasyje
TPeHJ CHIDKaBamba Kako TpygHoha ogMude, nosehame
HUBOA IMIMKeMuje IIoce 06poka je Behe u fyrorpajuuje
ycief HapyleHe UCKOPUCT/BYBOCTH ITIMKO3€ OCpeNoBa-
He MHCYIVHOM, CyIIpecuje eHJOreHOT CTBapama ITTyKo3e
U HeaJieKBaTHOr oBehamwa HIBOA MHCY/INHA Y IPBOj (asu
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MHCY/IMHCKe ceKpenuje [24]. Y HallleM UCTpakKMBaIby je
yTBpheHa cTaTMCTHYKM 3Ha4YajHA pas/MKa y IPOCEYHUM
BpeJHOCTVIMA ITIMKeMIjCKOT Tpo¢uIa (Kako HaTallTe, Ta-
KO M IOCTHpaHAMjaTHUX ITKeMuja 1 HbA Ic) Ha modeTky
TepaIje, IOK Ha Kpajy /lederba MHCYIVHOM, TIpef, Iopobaj,
Hje 3a0ee)keHa CTaTUCTUYKI 3HaYajHa pasjinKa y Ipo-
CEYHVIM BpPeHOCTUMA ITIMKeMMjcKor npodua nsmebhy
IiBe TPpyIIe, IITO YKa3yje Ha ONTYMA/IHY IJIMKOPEeTyIalujy
TOKOM TpyfHohe. OBa pasinka y BpegHOCTMA Ipoduia
IIuKeMuje, Kao 1 HbA Ic, mpBoOUTHO HaC je ycMepuia Ha
HOfe/Ty MCIITaHNUIIA Ha OHe Koje he omMax 1o mocTaB/bamy
IMjarHo3e MIpUMaTY MHCY/IMH U Ha OHe Koje he y moveTky
6uty opBpruyTe XJIP, a xacHuje 1 IpUMeHM MHCY/INHA
IIpeMa HeJle/bHUM BPeJHOCTMMA TJIMKeMIje.

Jlanrep u capaguuny [25] cy o6jaBunm pesynrare
IIPOCIIEKTUBHE PAaHAOMMU3KUPaHe cTyauje Ha 2.450 >xeHa
ca I'lITM y xojoj cy nopenniu epekTe IpuMeHe KOHBEH-
IyoHanHe (CyOONTUMaIHe) M MHTeH3UBHE MHCYIVHCKE
Tepanyje. Y o6e mocmatpaHe rpyie yTBphenn cy Huxu
IIepUHaTa/IHY MOPTA/IUTET Y OBHOCY Ha 4.922 TpypgHuLe
6e3 ITM (xouTponHa rpymna). Y rpyny UCIUTaHULA KO-
je cy mpyMajie MHT€H3UBHY MHCYIMHCKY Tepanujy HUBO
IIMKeMUje je ofipebuBaH cejaM 1y Ta JHEBHO, a ICXOf, ¥
OIHOCY Ha KOHTPOJIHY I'PYITy OMO je CIu4aH, JOK je y Ipy-
I UCIUTAHULA KOje CY JIedeHe KOHBEHIVIOHaTHOM MHCY-
JIMHCKOM TE€PAINjOM KOHIIEHTpalyja ITIMKeMIje MepeHa
CaMo YeTHpH ITyTa JHEBHO U 3a0e/eXKeH je 3Ha4ajHO Behu
IIpOLIeHAT 3aBplllaBaba TPyAHOhe IapCKMM pe30M 1 pas-
BOjeM MaKpo3oMuje. VIHTeH3MBHO HafIeflalbe BOJUIIO
je mo Tora #a cy TpymHMIe y3uMaie Behe mose nHcyninHa
(mo 90 ] mHeBHO) M MMaJie HMXKY MIPOLEHAT LIAPCKOT pe3a
u Makposomuje. CylpoTHO HaBefieHoj, y cryauju Toronto
Tri-Hospital Gestational Diabetes Project [26] yTBpbeHno je
CMameme CTelleHa MaKpOo30MIje, ali He U CTeleHa Lap-
CKOT pe3a Koj, 145 KeHa /ie4eHNX MHTEH3MBHOM MHCY/IMH-
CKoM TepamyjoM. Pannje ce MHCY/MH Yenrhe IpuMemBao
y ABe fHeBHe joze. HemaBHe cTynuje cy mopenmie egexre
IIpMMeHe MHCY/IVHA Y B 1 YeTUPM THEBHe [03€ U Huje
3abese)keHa pasyMKa y IpOLeHTY 3aBpliaBama TpygHohe
LJapCKUM pe30M, HaCTaHKy MaKpO30oMMje, AUCTOoLMje pa-
MeHa, IIpeBpeMeHor opobaja nmm HeoHaTaTHe XUIIOIU-
kem1sje. TOKOM MHTEH3MBHOT Jlederha HCY/IMHOM YOUeHN
cy Behn mpouieHar xunornukemuje kog Majku (17%) u Ma-
a VHIMIEHIIMja Ky TILIe Y XUIIOT/IMKeMje KOJ HOBOPO-
benwamu [27].

Hajy6empusuju noganun o edpextnMa tepanuje [JIM
notuyy u3 crypuje ACHOIS [11], rie je McnuTUBaHO
1.000 TpymHuIa Koje cy uciynmne kpurepujyme sa [JIM
I KOje Cy CBpCTaHe y fiBe IpyIle: OHe Koje Cy HaJTI/lefjaHe
yobuyajeHuM nporokonoM (nmpumenom camo XJIP, pebe
CaMOKOHTPOJIe) I OHe KOje CY MHTeH3MBHO HafIITIeflaHe U
nedeHe (4eurhe caMOKOHTPOJIE — jeHOM HeJle/bHO, 10 HO-
Tpeby mpuMeHa MHCYAMHA). LIwb je 610 fa ce mocTurHy
BPERHOCTH IIMKeMUje HaTalTe fo 5,5 mmol/l, a jBa cata
HakoH o6poxka jo 7,0 mmol/l. Peaynratu oBe cTynuje cy
MIOKa3a/Iy CMambelhe Y4eCTaIOCTy TENIKIX epUHaTaTHIX
ucxopa (cMpT deTyca, fucTOLMja paMeHa, IPeIOMU KO-
CTHjy, apanusa HepBa) ca 4% (y mpBoj rpymn) Ha 1% (y
IPYroj Tpymm), Kao U cMamerbe TeJleCHe Mace JieTeTa Ha
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pobemy, makposomuje u pahamwa LGA peteta. [Tokasano
je a MHTeH3UBHO nedere [TIM cMamyje TelIKu epyHa-
TaJIHM MOPOUAUTET U OOO/bIIaBa KBATUTET XKUBOTA U
3[paBjbe OBUX XeHa [11, 22].

[Temon (Persson) u capaguuuu [28] cy ucnutusamm
202 xxene ca I'/TM koje cy nedeHe npumeHom camo XJIP
vy X]JIP ys uncynun. Ipynu ucnmuranmuia ne4eHnx caMmo
npumenoM X]IP (14%) MHCYINH je HOFAT y Tepanujy Kaja
CY HUBOU IIKeMUje IIpeMalliIu ofpeheHe BpegHOCTH.
YdecTanoct Makpo3oMuje je 6¥Ia pe/IaTUBHO HUCKA VI HU-
je ce pasnuKoBaja y iBe IpyIe. JefjHa emn30/a HeoHaTalHe
XUTIOITIMKeMUje MV BUIIe BUX 3abeeskeHo je kop 30 Ho-
Bopobenuanu y ,XIIP“ rpynu u xox 40 y ,,MHCYIMHCKO]
rpymu. HaBefieHn pesynraty cy y CK/Iafly ¢ Hala3)Ma Ha-
IIe CTyAUje, Y KOjoj je Tepamnyja MHCYIMHOM yBoheHa y
TPeHYTKY Kajia ce npumeHoM X]JIP Huje mabe moctusana
mobpa raukoperynanuja. Ipexcen (Drexel) v capagHuim
[29] cy pasmarpaiu IpeBeHLUjy lIepUHATATHOT MOpOu-
IUTETa CTPOrOM MeTabOMMYKOM KOHTPOIOM. VIHCymMHCKa
Tepallja je yK/bydeHa 6e3 IIOCTeIIeHOT yBohema gujere
aKo je 6apeM jemHa BpemHOCT ToKOM OGTT 61ma Beha ox
200 mg/dl (11,1 mmol/l). Kapa je HUBO IIMKeMuje mperna-
3110 IPUXBAT/bMBY BPEJHOCT Kof, TpyAHuLa Ha X]IP, y Te-
panujy je yK/by4uBaH MHCYINH. YYeCTaToOCT MAKpO30OMIje
HIje ce pa3/IMKoBasa Kojj IHTeH3VBHO JIeYeHUX TPYAHM-
na ca /M y nopebemy ca KOHTPOIHOM I'PYIIOM 3IpaBUX
UCIUTAHNII, IOK je yIecTasoCT MaKpo3oMuje y Ipynn
tpypuuna ca [JIM koje cy Marbe MHTEH3VBHO JTedeHe 611a
3HAYajHO BMIIA. Y HAIleM MCTPAXMBaIby MOKA3aHO je Ia
je yaecTanoct MakposoMuje y fpyroj rpynu ventha (9/25)
Hero y pBoj (3/25). IToxasaHa je 1 pas3iuka y TelecHOj
Macy HoBopobheH4aay y OfHOCY Ha Tul Tepamuje (3652 g
npema 3520 g). OBu pesynratu ce Mory ob6jacHUTY Behum
6pojeM XUITOITMKEeMMjCKIUX eIM30/a, UI30CTAaHKOM OfIrOBa-
pajyhe caMOKOHTpOIE 11 HeIpUAp>KaBambeM TePAIVjCKIX
IpernopyKa y HOTIYHOCTY KOJ II0jefUHNX TPYAHNUIIA KOje
CY Off II0YeTKa IIpuMasie MHCYIUH. Y obe IpyIe MCIuTa-
HUIIA YOUYEHO je 3HaYajHO cMameme BpenHoctu HbAlc,
4}Me je IOCTUTHYTA 3aJ0Bo/baBajyha IJIMKoperyanyja.
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Changes in Parameters of Glycoregulation in Gestational Diabetes Mellitus Patients
with Different Approach to Insulin Therapy Introduction
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SUMMARY

Introduction Gestational diabetes mellitus (GDM) is defined as
any degree of glucose intolerance with onset or first recogni-
tion during pregnancy. The diagnosis of GDM is made by per-
forming the oral glucose tolerance test (OGTT) in women with
risk factors, usually during 24 to 28" week of gestation. The
most common used insulin therapy regime is a conventional
intensive insulin therapy with four daily doses.

Objective The aim of our study was to determine the changes
in parameters of glycoregulation in GDM patients with different
approach to the introduction of insulin therapy.

Methods Study group consisted of 50 pregnant women divided
into two groups depending on the parameters of glycoregula-
tion (glycemic profile and HbA1). Group 1 consisted of pregnant
women initially treated with diet only and then, according to
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glycemic profile and HbA1 profile, in the next few weeks with in-
sulin therapy. Group 2 were pregnant women who were treated
with insulin therapy immediately after GDM diagnosis.
Results There was a statistically significant difference in mean
glycemia values in the 60" and 120™ minute between the two
groups (p=0.001). There was a difference in mean value of fast-
ing blood and postprandial glucose between the two groups;
it was higher in Group 2. There was a statistically significant
difference between the two groups in HbA1c value at the be-
ginning (5.1£0.4% vs. 5.42+0.43%, p=0.005) and at the end of
therapy (4.87+0.29% vs. 5.1£0.39 %, p=0.018).

Conclusion Satisfactory glycoregulation was achieved in both
studied groups.

Keywords gestational diabetes; parameters of glycoregulation;
insulin therapy
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SUMMARY

Introduction Familial Mediterranean fever (FMF) is a periodic febrile disease characterized by acute
recurrent episodes of serositis. Liver disease is not considered a part of the spectrum of clinical
manifestations of FMF.

Objective The purpose of this study was to characterize the nonalcoholic fatty liver disease (NAFLD) that
could be associated with familial Mediterranean fever (FMF).

Methods Clinical findings and treatment information of the patients with FMF were obtained from
outpatient files. Weight, height, hip and waist circumference, blood pressure, blood C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), fibrinogen, glucose, low-density lipoprotein (LDL), high-
density lipoprotein (HDL), triglycerides (TG), creatinine, alanine aminotransferase (ALT), and insulin
levels were determined in all subjects, and additionally liver ultrasonography was performed for signs
of hepatosteatosis.

Results Fifty-two age and gender matched patients with FMF, and 30 healthy controls were included in
the study. The prevalence of metabolic syndrome in the patient group was determined to be significantly
higher in the patient group compared to the healthy group. When FMF patients with and without
hepatosteatosis were compared, the prevalence of metabolic syndrome was determined to be 6 vs. 3,
respectively (p<0.001). Eleven patients with FMF were found to have grade 1-2 hepatosteatosis, and only
6 of healthy subjects had grade 1 hepatoseatosis (p=0.901).

Conclusion When compared with healthy controls, we found the prevalence of NAFLD was not increased
in patients with FMF.

Keywords: familial Mediterranean fever; nonalcoholic fatty liver diseases; metabolic syndrome

INTRODUCTION and other inflammatory cytokines (e.g. IL-6)

in the progression from fatty liver to NASH

Familial Mediterranean fever (FMF) is an auto-  [6]. During the FMF attack serum IL-6 levels

somal recessive disease characterized by recur-
rent inflammatory febrile attacks of serosal and
synovial membranes [1]. No study has shown
association between FMF and nonamyloid liver
disease; however several case reports have sug-
gested such an association. Two cases of recur-
rent acute cryptogenic hepatitis were described
in children with FME. In a case report, gen-
eralized triglycerides storage examination by
light microscopy showed no inflammation and
fibrosis in the patient’s biopsy sample [2, 3, 4].
In another case series, patients with FMF and
cryptogenic cirrhosis were reported [5].
Nonalcoholic fatty liver disease (NAFLD)
encompasses a wide spectrum of conditions
associated with exceeding accumulation of
fat in the liver ranging from simple steatosis
to steatosis and signs of hepatocellular injury
and inflammation (nonalcoholic steatohepati-
tis - NASH), and to cirrhosis. A growing body
of evidence supports a central role of TNF-a

increase. Increased TNF-alpha levels were re-
ported in FMF patients with or without acute
attacks [7, 8].

We investigated the prevalence of ultraso-
nography (USG) findings and NAFLD in FMF
occurring in association with chronic inflam-
mation.

OBJECTIVE

The purpose of this study was to characterize
the nonalcoholic fatty liver disease (NAFLD)
that may be associated with familial Mediter-
ranean fever (FMF).

METHODS

Fifty-two patients with FMF and 30 healthy
subjects were enrolled in the study. The study
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involved patients under follow-up at the Rheumatology
Outpatients’ Clinic. Clinical findings and treatment infor-
mation of the patients with FMF were obtained from their
files. The control group included age and gender matched
healthy subjects.

All the subjects completed a questionnaire that in-
cluded questions detailing past medical history specially
diabetes, hyperlipidemia, hypertension, liver disease and
current medications. The patients were screened for viral
(HCV) and metabolic diseases (Wilson disease) that can
cause fatty liver disease; the subjects with positive results
were excluded from the study.

Height was precisely measured without shoes by a stadi-
ometer, and weight by an electronic scale to the nearest 0.1
kg with the participants clothed lightly. Waist circumfer-
ence was measured from mid-point between the iliac crest
site and the 10th rib, and hip circumference at the level of
the greater trochanter. Blood pressure was measured on
the right arm in the seated position using an automated
sphygmomanometer, after a 5 min rest period. The mean
systolic (SBP) and diastolic blood pressure (DBP) was cal-
culated after three measurements. BMI was calculated by
the mathematical formula with weight in kg/height m*.

Blood samples were collected after overnight fasting to
measure total cholesterol, LDL, HDL, TG, glucose, creati-
nine, ESR, CRP and insulin. Insulin levels were measured
using the Immulite 2000 analyzer (DPC, Los Angeles, CA,
USA) by the chemiluminescent immunometric assay and
IR was determined by homeostatic model assessment of
insulin resistance (HOMA-IR) index [serum insulin (mg/
dl) plasma glucose (mg/dl)/405] [9].

A diagnosis of metabolic syndrome was made if at least
three of the proposed diagnostic criteria were met [blood
pressure >130/85 mmHg or use of anti-hypertensive medi-
cation; fasting plasma glucose 2110 mg/dl or use of anti-
diabetic medication; fasting triglycerides >150 mg/dl; HDL
<40 mg/dl (men) or <50 mg/dl (women); and waist cir-
cumference >102 cm (men) or >88 cm (women)] [10, 11].

We scanned the prevalence of NAFLD by ultrasono-
graphic method. Hepatic ultrasonographic examinations
were carried out by experienced radiologists who were
blinded to the clinical and laboratory details of participants
at the time of the procedure. Hepatic US (Acuson, Sequoia
512, Siemens, Mountain View, CA) was used to diagnose a
fatty liver and assess its degree. Echogenic hepatic fat accu-
mulation intensities were graded semi-quantitatively accord-
ing to the criteria described as follows: normal echogenicity;
mild, slight diffuse increase in bright homogenous echoes
in the liver parenchyma, with normal visualization of the
diaphragm and portal and hepatic vein borders, and normal
hepatorenal contrast if echogenic; moderate, diffuse increase
in bright echoes in the liver parenchyma with slightly im-
paired visualization of the peripheral portal and hepatic vein
borders; and a severe, marked increase in bright echoes at a
shallow depth with deep attenuation and impaired visualiza-
tion of the diaphragm and marked vasculature.

All participants gave informed consent and the Ethics
Committee of the Sivas Cumhuriyet Universty Medical
School approved the study.

| doi: 10.2298/SARH12105895

Data are described using mean and standard deviation
(SD) or median and inter-quartile range (IQR) (25%-75%)
or number and proportion. Baseline characteristics across
groups were compared using the Mann-Whitney U-tests,
chi-square test, where appropriate. A two-tailed p value of
<0.05 was considered significant. Statistical analysis was
performed using SSPS 13.0.

RESULTS

Fifty-two age and gender matched patients with FMF
and 30 healthy controls were included in the study (age
30.17£9.59 vs. 33.03+7.74, p=0.065; gender 35 F/17 M
vs. 18 F/ 12 M, p=0.505). The demographics and clinical
characteristics and complaints of the patients with FMF
are summarized in Table 1.

BMI, waist circumference, glucose, insulin, HOMA-IR,
TG, HDL, LDL readings and prevalence of metabolic syn-
drome were found to be significantly higher in the patient
group compared to the healthy group (Table 2).

When FMF patients with and without hepatosteatosis
were compared, the prevalence of metabolic syndrome
was determined to be 6 (54.5%) vs. 3 (7.3%), respectively
(p=0.019). LDL, TG levels, waist circumference, BMI, DBP
readings, body weight and age were observed to be signifi-
cantly greater in FMF patients with NAFLD, compared to
those without NAFLD. Age, weight, SBP, DBP, BMI and
LDL levels were determined to be significantly higher in
the participants with hepatosteasosis than in those without
hepatosteatosis (Table 3).

While 11 (21.1%) of those with FMF were found to have
grade 1-2 hepatosteatosis, only 6 (20%) of healthy subjects
were determined to have 1 hepatoseatosis (p=0.901).

Table 1. Demographic and clinical characteristics of patients with FMF
characteristics

Characteristics Total (52)
Age, mean=SD (range), years 30.17 (£9.59)
Disease duration, median, IQR 13.00 (7.75-
(25%-75%), years 23.50)

Treatment duration, median, IQR

(25%-75%), year 2.00 (0.50-4.00)

Fever 39(75)
Abdominal pain 46 (95.8)
Symptoms during Chest pain 35(74.5)
attacks, n (%) Arthralgia, myalgia 35(74.5)
Peripheral arthritis 30 (56.6)
Erysipelas-like lesions 12 (25)
Amyloidosis, n (%) 0 (%0)
Concomitant disease, n (%)* 0(%0)

* Hypertension, diabetes mellitus and inflammatory bowel disease
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Table 2. Baseline demographics, clinical and metabolic features of

FMF and control subjects

DISCUSSION

This study is the first to investigate NAFLD prevalence

in FMF patients, where healthy subjects were enrolled as

controls. We found NAFLD in 11 patients with FMF and
in 6 healthy controls. A significantly increased prevalence
of metabolic syndrome was observed in subjects with FMF

compared to controls. LDL and HDL levels in patients

with FMF were determined to be lower compared to the

control group.

Two previous studies have described liver disease that

is associated with FMF. First study by Tweezer et al. re-
ported nine patients with cryptogenic cirrhosis in FME In

this case series, cryptogenic cirrhosis was reported to be

more prevalent in FMF patients compared to the general

population. In liver biopsies of patients, only one patient

(20%) was reported to have fatty changes accompanied

by cirrhotic findings [5]. In the second study, Rimar et al.
[12] results indicated that NAFLD was diagnosed based

on a biopsy (74%) in 20 patients out of 27 with chronic

FMF Healthy controls p

Age (years) 30.17 (£9.59) 33.03 (£7.75) 0.065
Sex Male 17 (32.7%) 12 (40%) 0.505
Female 35(67.3%) 18 (60%)
Fibrinogen (gr/L) 25591 (£62.97) | 248.10(£76.13) | 0.696
SBP (mmHg) 113.35(+13.62) 108.26 (+9.36) 0.234
BMI (kg/m?) 24.95 (+5.87) 22.16 (+2.45) 0.016
Waist (cm) 103.25 (+11.83) 79.26 (£7.22) <0.001
Glucose (mg/dl) 91.2 (+8.5) 85.53 (+4.28) 0.001
HDL (mg /dl) 39.61 (+£9.27) 48.99 (£ 12.60) | <0.001
LDL (mg /dl) 98.55 (+32.56) 113.67 (£28.48) 0.041
Insulin® (IU/ml) 8.19(4.93-10.87) | 5.88(4.32-6.77) 0.026
HOMA-R* 1.87 (1.16-2.49) | 1.23(0.98-1.40) 0.009
TG* (mg/dl) 93.0 (65.0-150.0) | 53.0 (33.75-101.0) | <0.001
ESR* (mm/h) 14.0 (6.25-18.0) | 13.0(8.75-23.0) 0.378
Metabolic 9(17.3%) 0 (0%) 0.016
syndrome

liver disease but metabolic syndrome frequency had not
increased when compared to the control group. This simi-

SBP - systolic blood pressure; BMI - Body Mass Index; HDL - high-density
lipoprotein; LDL - low-density lipoprotein; HOMA-R - insulin resistance index;

TG - triglycerides; ESR - erythrocyte sedimentation rate
$These parameters are expressed as median and IQR (25%-75%).

lar frequency of metabolic syndrome in the control group
suggests that NAFLD has a different pathogenic path in
patients with FMF. Proinflammatory cytokines that are

Table 3. Comparison of demographic characteristics, biochemical readings, prevalence of metabolic syndrome of FMF patients with and without
NAFLD, and of all subjects in the study

FMF patients All subjects

NAFLD Absent (41) Present (11) p Absent (65) Present (17) p
Age (years) 26.46 (+7.37) 39.0 (£9.34) 0.001 29.38 (+8.35) 37.24 (+8.39) 0.001
Male/ Female 9/26 (26/74) * 8/9 (47/53)* 0.124 21/38 (£35/65) 8/15(35/65)* 0.945
Weight (kg) 65.68 (+13.52) 86.27 (+22.19) 0.013 64.90 (£11.59) 80.12 (+20.41) <0.001
SBP (mmHg) 110.93 (+£9.42) 121.67 (£ 18.37) 0.133 91.03 (£17.88) 105.80 (+24.76) 0.018
DBP(mmHg) 71.00 (+10.39) 81.11 (£10.54) 0.035 71.00 (+10.39) 81.11 (£10.54) 0.032
BMI(kg/m?) 22.90 (+3.49) 30.72 (+7.08) <0.001 22.32 (+2.99) 28.35 (+6.65) <0.001
Waist (cm) 87.10 (£14.04) 104.36 (+12.77) 0.002 82.84 (£11.89) 96.47 (+15.38) 0.115
Glucose (mg/dl) 90.04 (+8.77) 95.73 (£10.10) 0,120 87.88 (+7.39) 92.35 (+9.59) 0.181
HDL (mg/dl) 38.38(+7.24) 40.82 (+10.20) 0.485 44.01 (£11.76) 42.76 (£11.00) 0.704
LDL (mg/dl) 87.48(+32.35) 117.36 (£ 28.82) 0.012 97.76 (£30.21) 123.41 (£32.02) 0.004
Fibrinogen( gr/L) 258.75 (£57.98) 271.38 (£63.32) 0.684 249.56 (+ 66.14) 264.14 (£81.15) 0.524
AST(IU/L) 21.56 (+7.06) 25.73 (+ 6.48) 0.095 20.50 (+6.30) 23.81(£8.10) 0.228
ALT* (IU/L) 18.0 (13.0-24.0) 24.0(19.0-13.0) 0.061 16.0 (13.0-21.75) 23.0(18.0-27.0) 0.019
GGT (IU/L) 17.0(12.0-23.0) 15.0 (12.0-30.0) 0.538 14.5 (12.0-22.25) 15.0 (11.5-21.5) 0.420
CRP*(mg/dl) 3.28(1.31-9.94) 5.56 (2.62-12.3) 0.195 1.10 (0.7-4.29) 2.62(0.5-9.21) 0.152
ESR'(mm/h) 12.0(5.75-17.2) 16.5 (7.75-23.0) 0.145 12.5(8.0-18.25) 16.5 (7.25-29.0) 0.152
Insulin(IU/ml) 9.16 (5.11-11.6) 6.24 (4.3-9.08) 0.287 6.19 (4.85-10.12) 6.12 (4.83-7.86) 0.757
HOMA-R! 2.01(1.16-2.53) 1.44(1.10-2.18) 0.482 1.35(1.12-2.20) 1.35(1.13-1.95) 1.000
TG (mg/dD)? 85.0 (64.2-121.0) | 184.093.0-237.0) 0.006 74.0 (54.0-107.5) | 93.0(43.5-222.0) 0.367
gﬁﬁ‘r%‘r;"g 3(7.3)% 6 (54.5) 0.019 3(4.6)* 6(35.2)* 0.019

SBP - systolic blood pressure; DBP - diastolic blood pressure; BMI - body mass index; HDL - high-density lipoprotein; LDL - low-density lipoprotein; AST — aspartate
aminotransferase; ALT - alanine aminotransferase; GGT - gamma-gluthamil transferase; CRP — C-reactive protein; ESR - erythrocyte sedimentation rate; HOMA-R

- insulin resistance index; TG - triglycerides
* Numbers in parenthesis indicate percentages.
9 Parameters are given as median and IQR (25%-75%).
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elevated in FMF patients may play a role in the transfor-
mation of simple steatosis to NASH. Even though in our
FMF positive study group there were more patients with
metabolic syndrome, when compared to the healthy con-
trol group the co-occurrence of NAFLD and FMF had not
increased significantly. The reason for this dissimilarity
may have been caused by the different ways the studies
were designed and by the different population groups in-
cluded in the study.

NAFLD is also found in non-obese patients. Although a
variety of causes like drugs, hereditary, and bowel diseases
have been associated with steatohepatitis, the etiology of
NAFLD in non-obese patients often remains unclear [13].
Specifically, patients with chronic inflammatory bowel
disease usually are not obese and do not suffer from any
components of the metabolic syndrome. NAFLD occurs in
15%-80% of patients with inflammatory bowel disease IBD
[14]. IBD was present in 0.5% of FMF patients, compared
to <%0.1 in the general population [15]. Moreover, MEFV
gene mutation is known to modify the clinical manifesta-
tion of Crohn’s disease [16]. In the literature, the frequency
of homozygous MEFV mutation was found in (70%-71%)
FMF patients with cryptogenic cirrhosis [5, 12] may be an
additional factor to help explain the relation of FMF with
NAFLD. Due to increased concomitance of these two dis-
eases and to potential contribution of MEFV gene muta-
tion, persons with FMF may have a high risk for NAFLD.
However, there was no clinical finding in our patients sug-
gesting inflammatory intestinal disease.

Sonsuz et al. [17] reported hyperinsulinemia and hyper-
glycemia as common in non-diabetic non-obese patients
with NASH. We found increased insulin and glucose levels
in our FMF patients compared to the healthy controls;
however, there was no more pronounced insulin and glu-
cose elevation in the FMF patients determined to have
NAFLD than in those without NAFLD. Similarly, no dif-
ference was observed with regard to insulin and glucose
levels when we compared individuals with NAFLD with
individuals without NAFLD (Table 3). Colchicine inhibits
the release of insulin from pancreatic B cell [18]. For this
reason, it might be possible that we could not find insulin
resistance despite the increased prevalence of metabolic
syndrome. In addition, steatosis found in our patients may
only be a simple steatosis. In another study by Gholam et
al. [19] supporting this finding, reported that subjects with
NASH had more severe insulin resistance when compared
to those with simple fatty liver. Due to normal ALT levels
and to noninvasive scanning for hepatosteatosis, we might
have faced a simple hepatosteatosis. However, ALT levels
did not predict the extent of histological severity of liver
disease [20]; in a previous series of NAFLD, aminotrans-

doi: 10.2298/SARH1210589S

ferase levels did not differ in relation to the severity of
steatosis, necroinflammatory infiltration and fibrosis [21].

Hyperlipidemia is a coexisting condition frequently
associated with nonalcoholic fatty liver disease. Hyper-
triglyceridemia rather than hypercholesterolemia may
increase the risk of nonalcoholic fatty liver disease [22].
We found significantly higher triglyceride levels in our
patients compared to the healthy controls. In the study
by Ugurlu et al. [23], serum cholesterol levels (total, HDL
and LDL) in FMF patients were found to be low compared
to healthy controls as was in our study. Low lipid levels
in FMF can also be explained by the lipid lowering and
perhaps anti-atherogenic effect of colchicine, which has
been reported in several studies in the past [24-30]. Pos-
sible mechanisms were defined as an interference with the
enterohepatic cycle of bile acids and lipids and hydroxy-
methyl-glutaryl-CoA reductase (HMG CoA) inhibition.

The short examination time required and noninvasive-
ness make abdominal ultrasonography the best screening
method of NAFLD in the general population. Previous
studies demonstrated that ultrasonography had a rela-
tively high sensitivity (82-94%) and specificity (66-95%)
in detecting fatty liver [31-35]. Ultrasonographic changes
appear when steatosis is more than 15-20% of the liver
[36]. Abdominal ultrasonography has been shown to have
an acceptable level of sensitivity for detecting fatty liver,
though it does not provide reliable quantitative informa-
tion [37]. This method, despite its limitations mentioned
above, is the leading imaging method for fatty liver ex-
amination. We investigated NAFLD in our patients by
ultrasonography.

The limitations of our study are that it was cross-sec-
tional, that the patients who were found to have NAFLD
were not subjected to advanced diagnostic examinations
and that the healthy controls did not precisely reflect the
rates seen in the general population.

CONCLUSION

In one of case reports in the literature, reporting of simple
steatosis in a FMF patient [4], and the presence of cryp-
togenic cirrhosis case series in FMF patients [5] indicates
that NAFLD should be considered in FMF patients. Al-
though we determined in our study that the prevalence
of NAFLD did not increase, we found, on the other hand,
that the prevalence of metabolic syndrome, the most im-
portant risk factor for NAFLD, was increased compared
to healthy controls. Further studies are needed to evaluate
the prevalence of NAFLD in FMF that follows an episodic
course causing elevations in IL-1, IL-6 and TNF-alpha.
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KPATAK CAZIP?KAJ

YBog [NopoanyHa meguTepaHcka rposHuua (M) je HacnegHo
oborberbe ¢ neproguyHom bebpunHolhy Kojy oaukyjy akyT-
He rnojaee cepo3nTUCa Koje ce MOoHaB/bajy. bonect jeTpe ce He
cMaTpa cacTaBHUM Aenom KnHuuke cnvke MM,

Livm papa VcnutrBatbe je ypaheHo aa 6u ce onucana Hean-
KoxonHa 6onect macHe jeTpe (HBMJ), Koja ce noHeKap jaBba
yapy»eHo ca MM,

MeTtope papa Nopatke o KNMHUYKMM Hanasnma U Jiedetby bone-
cHuKa ca MM npey3setn cy n3 ambynaHTHe KaptoTteke. Kog cBux
6ornecHyKa ogpehnBaHy Cy: TenecHa TeXnHa, 06VM KapnvLe v
CTPYKa, KPBHW NpUTUCaK, HUBO C-peakTnBHor npoterHa (CRP) y
KpBW, BPeJHOCTI CeAMMEHTaLmje eputpounTa, dubpuHoreHa,
rMVKeMuje, IMMoNpoTenHa Mane ryctrHe (LDL), nunonpoTenHa
BenukKe ryctuHe (HDL), Tpurnuuepuga, KpeaTuHuHa, anaHuH-
ammHocTpaHchepase (ALT) n MHCynvHa, a BOAATHO je ypaheH

MpumsbeH « Received: 15/09/2011

doi: 10.2298/SARH1210589S

PeBusuja « Revision: 25/05/2012

YNTpa3ByUHY Npernes jetpe pagm yTBphriBarba 3HaKkoBa xena-
TOoCTeaTo3e.

Pesynratu /cnutrBarem je obyxBaheHa rpyna of 52 6onecHu-
Ka ca MM, ogroBapajyhe ctapocti 1 nona, 1 30 3apaBmx 0coba,
KOje Cy UMHWIIe KOHTPOJHY rpymy. YTBphHeHo je fa je yyectanoct
MeTaboIMUKor cUHAPOMa 61na 3HauajHo noBuLLeHa Y rpyni 6o-
NeCHVIKa y OfiHOCY Ha KOHTPOJHY rpyny. lMopeherem ncnutaHmka
obonenux og NMMI ca xenatocteato3om 11 6€3 He YCTaHOBIbEHO
je pa je yuectanoct meTabonmukor cuHapoma 6una 6, ogHOCHO
3 (p<0,001). JenaHaecT 6onecHnKa ca MMI umano je xenatocTe-
aTo3y npBor, Apyror u Tpeher cTeneHa, a camo LwecT ocoba 13
KOHTPOJHE rpyne Xxenatocteato3y npsor cteneHa (p=0,901).
3aksbyuak Ynopehrsarbem C KOHTPOTHOM rpynom yTBpheHo je
pAa yyectanoct HBMJ Huije 6vina nosuLLeHa Kog 6onecHuKa ca MM
KmbyuHe peun: nopoanyHa MegnTepaHcka rpo3HNLa; Heanko-
X0JiHa 60NeCT MacHe jeTpe; METaboNNYKY CUHAPOM
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SUMMARY

Introduction It has been shown that some adipocytokines and their mutual relationship can be indicators
of fetal and neonatal growth. Physiological role of leptin and adiponectin in fetal and neonatal growth
is not well established.

Objectives The aim of this study was to assess the correlation of the anthropometrics parameters and
serum concentration of leptin and adiponectin levels in healthy newborns.

Methods A cohort of 110 neonates, born after uncomplicated singleton pregnancies at term, were
classified as AGA (n=60), SGA (n=30) and LGA (n=20) according to the Lubchenco curves. Anthropometric
parameters of the neonates: birth weight (BW), birth length (BL), body weight/body length ratio (BW/
BL), Body Mass Index (BMI) and Ponderal Index (Pl) were recorded after birth.

Results Mean serum leptin and adiponectin levels in both sexes were not significantly different (male:
1.85+0.75; 29.51+£22.89 and female: 2.06+0.99; 31.60+23.51 ng/mL). There was a significant difference
between leptin levels in AGA and LGA newborns (1.93+£0.84 vs. 3.12+1.50 ng/mL) (p<0.05), and in
adiponectin levels between AGA and LGA compared to SGA newborns (32.8+23.29 and 43.40+31.24 vs.
12.67+2.43 ng/mL, respectivel; p<0.05; p<0.05). Leptin and adiponectin levels were positively correlated
with BW (r=0.63 and r=0.41), BL (r=0.63, r=0.42), BW/BL (r=0.61, r=0.41), BMI (r=0.54, r=0.35), and PI
(r=0.47,r=0.29, (p<0.01).

Conclusion Significantly higher adiponectin levels were found in AGA neonates compared to SGA
neonates. Leptin and adiponectine levels were positively correlated with birth weight. These findings

suggest that these adipocytokines may be involved in fetal growth regulation.
Keywords: leptin; adiponektin; anthropometric parameters; newborn

INTRODUCTION

Fetal growth is determined by many factors, in-
cluding genetic factors, placental flow, and comor-
bidities. It has been generally accepted that the
growth of the fetus is not dependent on growth
hormone, but other growth factors such as insulin
and other insulin growth factors — IGF1, IGF2,
etc [1]. Recently it has been shown that some adi-
pocytokines and their mutual relationship can be
indicators of fetal and neonatal growth.

Leptin and adiponectin are proteins se-
creted mostly by adipose tissues, and in mi-
nor proportion, by some other tissues. Leptin
is a regulating protein that is involved in bal-
ance between energy intake and expenditure.
High levels of leptin are noticed in overweight
neonates, leading to conclusion that they are
markers of growth [2]. Like in adults, higher
concentrations of fetal leptin leads to higher
fetal fat, leading to the conclusion that the fetal
fat is capable of producing leptin accordingly
[3, 4]. The mechanism and factors that produce
leptin in fetus are still unknown. In addition,
placental secretion of leptin has been also con-

firmed in order to maintain the pregnancy and
feto-maternal adaptation, and therefore has a
role in the fetal growth [5].

Adiponectin is produced by fat tissue only,
and has a role in glucose and lipid metabolism.
Therefore, it is an important predictor of meta-
bolic disease, diabetes, hyperlipidemia. Little is
known about the level of adiponectin in fetus
and its significance for further neonatal devel-
opment. However, Tsai et al. [6] postulated that
large neonates have higher level of adiponectin
than those with appropriate weight. Sivan et al.
[7] confirmed that adiponectin was present in
cord blood at significantly higher levels than
those measured in blood of older children.

It has been well known that children have
higher levels of leptin according to the total
body fat mass, and they vary in different age
and gender [8, 9]. Studies in neonatal cohorts
were made including comparisons with differ-
ent parameters — birth weight, gestation, ma-
ternal BMI [10]. However, data about the levels
of adipocytokines in healthy neonates are still
not well defined, as well as its significance of
their levels in future weight gain of a child.
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OBJECTIVE

The aim of this study was to assess the correlation of the
anthropometrics parameters with leptin and adiponectin
levels in healthy newborns.

METHODS

A cohort of 110 (61 female and 49 male) neonates, born
from uncomplicated, singleton pregnancies at term i.e.,
between 37 and 42 gestational weeks was evaluated in the
study. Neonates with risk factors (maternal diabetes, stress-
ful delivery, infection, etc.), were excluded from the study.

Anthropometric measurements were made at birth,
including length, weight and head circumference, body
weight/body length. Because a single standard anthro-
pometrics factor (BW; BL) cannot assess the nutritional
status of newborn properly, we also used combinations
of two anthropometric factors: Ponderal index (PI),
and Body Mass Index (BMI). PI and BMI are expressed
by the following formulas: PI= body weight (g)/ [body
length (cm)] 3x100 and BMI= body weight (kg)/birth
length 2 (m).

The neonates were categorized in three groups accord-
ing to the Lubchenco [11]; curves as: appropriate for ges-
tational age (AGA - birth weight between 10" and 90*
percentiles), large for gestational age (LGA - birth weight
more than 90" percentile) and small for gestational age
(SGA - birth weight lower than 10" percentile). Gesta-
tional age at birth was calculated from the last menstrual
period, supported by ultrasound measurements and con-
tirmed by Dubowitz scoring [12].

Serum levels of leptin and adiponectin in fasting state
were determined from a blood sample at regular control
visit from each neonate. Blood samples were taken at least
48 hours after delivery (and not from cord blood) with
the purpose of avoiding any bias of hormones deriving
from maternal tissues [13]. The blood samples were im-
mediately centrifuged and stored at -20°C until assayed.

Serum adiponectin and leptin concentrations were
measured by the ELISA method (Human DRG Instru-
ments GmbH, Germany). The limit of sensitivity of adipo-

nectin assay was 0.78 ng/ml. and the intra- and inter-assay
coefficient of variations (CV%) were 0.9-7.4 and 2.4-8.4
ng/mL respectively. The sensitivity of the DRG Leptin
ELISA was 1.0 ng/mL, and the intra- and inter- assay CV
% ranged from 5.9 5-6.91 and 8.66-11.55, respectively.

Correlation between the anthropometric parameters
and adiponectin and leptin were statistically analyzed us-
ing STATISTICA program, one way ANOVA, LSD test and
Spearmen rank correlations.

The study was reviewed and approved by the Institu-
tional Rewired Board of the hospital. Informed consent
was obtained from all mothers before blood samples were
taken and inclusion of their infants in the study.

RESULTS

The neonates’ anthropometric data, leptin and adiponec-
tin serum concentrations are presented in Table 1. Mean
birth weight of the newborns classified as AGA (n=60),
SGA (n=30) and LGA (n=20) was 3443+338 g, 4604+484 ¢
and 24094295 g, respectively. Mean birth length, and birth
weight/birth length ratio were 50.65+2.1 cm (68.00+6.28
g/cm) for AGA, 52.70+4.45 cm (87.88+11.41 g/cm) for
LGA and 46.69+2.00 cm (51.50+4.79 g/cm) for SGA, re-
spectively. These marked differences between above men-
tioned anthropometric values were transposed also to the
ponderal and body mass index values of the groups stress-
ing the difference between LGA (3.30£1.23; 16.94+3.87)
compared to AGA (2.67+0.46; 13.46+1.6) and SGA
(2.37£0.21; 11.03+0.86), respectively.

No marked differences were observed in anthropomet-
ric data of both sexes.

Significantly higher level of leptin concentration was
observed in LGA (3.12+1.50) compared to AGA and
SGA. On the other side the leptin concentration in AGA
(1.93+0.84) and SGA (1.71+0.61) group did not differ sig-
nificantly.

Adiponectin levels in SGA group were significantly
lower compared to AGA and LGA groups (12.67+2.43 vs.
32.80+23.29 and 43.40+31.24), respectively. No significant
difference in adiponectine levels between AGA and SGA
groups were monitored (Graphs 1 and 2).

Table 1. Clinical characteristics of newborns, leptin and adiponectin concentration in newborn’s serum

Parameter AGA LGA SGA Total
Birth weight (kg) 3.44+0.33 4.60+0.48 2.40+29.5 3.48+0.37
Birth length (cm) 49.65+2.1 52.7+04.45 46.69+2.09 50.02+2.88
Birth weight/Body Length ratio (g/cm) 68.00+6.28 87.88x11.41 51.50+4.79 69.13+0.49
Ponderal (Rohrer) Index 2.67+0.46 3.30+1.23 2.37+0.21 2.78+0.64
Body Mass Index 13,46£1.6 16.94+3.87 11.03+£0.86 13.81£2.11
Leptin concentration (ng/mL) 1.93+0.84° 3.12+1.50%° 1.71+0.61° 1.96+0.88
Adiponectin concentration (ng/mL) 32.80+23.29° 43.40+31.24° 12.67+2.43%> 30.61+23.04

b Values with same superscript are significantly different (p<0.05).

doi: 10.2298/SARH1210595P
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Graph 1. Whisker plots for leptin concentrations in different groups

Table 2. Spearman Rank Order Correlations (r) between nthropometric
data, leptin and adiponectin concentrations

Parameter BMI PI BW BW/BL BL
Leptin 0.5492 | 0.4746 | 0.6359 | 0.6153 | 0.6331
Adiponectin | 0.3507 | 0.2952 | 0.4360 | 0.4155 | 0.4266

All correlation coeficients were statistically significant (p<0.001).

Neither leptin nor adiponectin levels were significantly
different in males compared to female newborns; therefore
no additional adjustment for gender was performed during
the analysis. These findings support the thesis that other fac-
tors influence leptin and adiponectin serum concentration
in this starting growth period of the newborn [7, 14, 15].

Considering the analyzed newborns as one population,
leptin and adiponectin levels were strongly correlated with all
anthropometric variables (p<0.001) as can be seen in Table 2.

DISCUSSION

The correlation between maternal weight and fetal mea-
surements (weight, length, ponderal index) is still poorly
understood. Maternal diabetes and genetic factors (height
and weight of the parents) are the only known factors so
far that are positively correlated with the increased neona-
tal weight. It is known that there is not always correlation
between BMI of mothers with the weight of the neonate.
Therefore other mechanisms are still to be evaluated. Re-
cently several studies about the levels of some adipokines
and neonatal size were conducted especially leptin and
adiponectin [8, 10, 16, 17, 18]. However, some other adi-
pokines were studied trying to explain this correlation, i.e.
resistin [19], vaspin, amylin [20], etc. As it can be seen,
neonatal weight and length depend on many factors that
can mutually interact.

Leptin is a product of gene, and serves as a regulator
between the amount of adipose tissue and energy expendi-
ture through influence on satiety centers in hypothalamus
[21]. Since the fetus cannot have satiety response to the
energy taken by the placenta, the reason for leptin levels
in newborn is still unknown. Several studies in different
populations showed that leptin level was positively cor-

Graph 2. Whisker Plots for adiponectin concentrations in different
groups

related with the newborn’s weight [8, 16]. Our data con-
tirm these data in our population including all ethnicity
groups — Macedonian, Albanian or Roma babies. One way
ANOVA analysis revealed that leptin levels in LGA babies
were significantly elevated compared to AGA and SGA.
On the contrary, no significant difference in leptin levels
was observed between sexes. Leptin levels were positively
correlated with birth weight, birth length, body weight/
body length which is a good parameter of fat content in the
newborn. It is still not known why leptin levels are more
elevated in newborns than in other age groups (prepuber-
tal children, adults) in comparison to fetal mass in these
groups, and remains to be clarified. Placental production
of leptin, and therefore initiation for the beginning of birth
could be the cause.

The role of adiponectin is more complicated, since it
has been shown that it has negatively correlated with the
body fat in adults, especially in obesity [22]. Few studies
made in newborns have shown that adiponectin levels are
decreased in newborns of mothers with diabetes or insulin
resistance [23]. There was no correlation between adipo-
nectin levels and weight in neonates of normal mothers in
this study. However, in several other studies a positive cor-
relation between neonatal size and adiponectine levels in
blood cord, unlike the studies in adults, were found (6, 7,
15]. Our study also showed a positive correlation between
neonatal weight and adiponectine levels, without detected
significance between two genders. In the group of SGA
significantly lower values of adiponectin levels were found,
such as in studies of Martos-Moreno et al. [24].

CONCLUSION

Most of the studies in the literature were made on the um-
bilical cord sampling. The importance of this study is that
these data for above mentioned correlations are confirmed
in neonatal blood sampling as well. This study confirms
that these adipocytokines may be involved in fetal growth
regulation. A significantly higher adiponectin levels were
found in the AGA neonates compared to lower values in
the SGA neonates. Leptin and adiponectine levels posi-
tively correlate with birth weight.
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Kopenauuja HUBoa aAMNOHEKTUHA U IENTUHA Y CepYMY C aHTPOMNOMETPHUjCKUM

napameTpuma Kog, HoBopoheHuagm

CHexaHa lManyeBcka-Kouescka', Hatawa Anynocka', Mapuja KpcteBcka? Enena Lykaposa-AHrenoscka', JbumbaHa Kojuk',

EnuzabeTa 3ucoscka®, parocnas Koueckin*, Mupjara Koosa'

'YHnBep3uTeTCKa Aeyja KnuHuKa, Ckonbe, MakegoHuja;

2OpceK 3a MefMLMHCKY 1 eKciepyuMeHTanHy broxemujy, MeguuuHckn ¢pakyntet, YHusep3utet ,CBeTu hupuno u Metoguje’, Ckombe,

MakegpoHuja;

*HeoHatasnHa jeanHnLa, MMHEKoMoLWKa KNuHUKa, MegnumnHckin ¢pakyntet, YHuBep3uteT,CBetn Fiupuino n Metoguje’, Ckonrbe, MakefoHuja;
“OakynTeT 3a nosbonpuepeay u xpaHy, YHusepsutet,Cetn hupuno n Metoguje’, Ckornrbe, MakefoHuja

KPATAK CALIPXKA)

YBop [1oKa3aHo je Aa HeKM agNOLIMTOKNHM U HUXOBU y3ajam-
HW OJHOCU MOTY BUTM MHAMKATOPY pacTa GeTyca n HOBOpPOheH-
yeTa. OV3MONOLLIKYM YTULIAj HUBOA NIENTMHA U aAUTMOHEKTIHA Ha
0Baj PacT H¥ije AOBOJ/bHO pa3jallitbeH.

v papa Ly ctyguje 6una je npoueHa Kopenawmje aHTpo-
NOMETPUjCKUX NapameTapa U KOHLEHTpaLmje nenTuHa 1 agu-
MOHEKTUHA y cepyMy 3apaBe HoBopoheHYaau.

MeTopae papga lpyna og 110 HoBopoheHuyaan poheHe 13 He-
KOMMIMKOBAHUX NOjeANHAYHUX TEPMUHCKUX TpyAHORa no-
Ae/beHa je, Ha OCHOBY JbyBUeHKOBUX KpUBY/ba, Ha TPU Make
rpyne: HoBopoheHy AeLly ONTMMaNHOr pacTa v pa3Boja 3a re-
cTaumoHm y3pact (AGA), kojy je unHuno 60 geue, geuly many 3a
rectaumoHu y3pacT (SGA) ca 30 gelie 1 HoBopoheHYaa BenvKy
3a rectaumoHu y3pacr (LGA), y Kojoj je 6uno 20 peue. AHTpo-
NMOMETPUjCKM NapameTpu HoBopoheHYaam (TexmHa 1 AyKunHa
Ha poherby, OfHOC TeNeCHe TEXUHE 1 AY>KMHE, HAEKC TeNlecHe
Mace v NoHAepasHY UHAEKC) 3abenexeHn cy nocne nopohaja.

MpumrbeH « Received: 20/02/2012

Pe3yntatu Cpefry HABO NENTVHA 1 AAUMOHEKTIHA Y CepyMy
6e6a 06a nona Huje ce 3Ha4ajHO pa3nnKoBao (aeyauu: 1,85+0,75
1 29,51+22,89 ng/ml; peBojunue: 2,06+0,99 1 31,60+23,51 ng/ml).
3abenexeHa je 3HayajHa pasnvka y H1BOY ienTuHa n3mehy AGA 1
LGA HoBopoheHuaau (1,93+0,84 npema 3,12+1,50 ng/ml; p<0,05),
1y HBOY apunoHekTrHa n3mehy AGA n LGA y nopehery ca SGA
HoBopoheHuaaw (32,8+23,29 n 43,40+31,24 npema 12,67+2,43
ng/ml, pegom; p<0,05; p<0,05). HnBov nenTrHa 1 aAMMNOHEKTHA
61K Cy y NO3UTUBHO]j KOPenaLuju € TEXKMHOM Ha pohetby (r=0,63;
r=0,41), py*uHom Ha pobhetby (r=0,63; r=0,42), ogHocom oBa AiBa
napamertpa (r=0,61; r=0,41), nHaekcom TenecHe mace (r=0,54;
r=0,35) n noHaepanHum nHgekcom (r=0,47; r=0,29, (p<0,01).
3aK/byyaK 3HauajHO BuLLIe KOHLeHTpaLyje agunoHeKTUHa y
cepymy yTBpheHe cy Kog AGA HoBopoheHuazu y nopeherby ca
SGA peuom. JTenTuH 1 afUNoHEKTVH BN Cy y MO3UTUBHOj Kope-
nauuju c TexxmHom Ha pobhetby. OBaKBM Hanasu yKasyjy Ha To aa
OBV aiMMOLMTOKNHU UTPpajy YNory y perynaumju pacta gpetyca.
KrmbyuHe peun: nenTuH; afnnoHeKTVH; aHTPOMOMETPUjCKM Ma-
pameTpu; HoBopoheHYas

Mpuxeahen « Accepted: 03/07/2012
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3Hauaj cpyaHor TponoHuHa U gpyre reHepaumje
Y PaHOM MCNUTUBAKY XUNOKCUYKO-UCXEMMUjCKE
eHuedanonatuje nocne nepuHatanHe achukcuje

AnekcaHgpa M. Cumosuh'?, 3opaH VrpytuHosnh'?, CnobogaH Obpagosuh'?, iparaHa Puctuh’,
BurbaHa Bynetnh'?, Mapwja PagoaHoBuh'>

'KnuHuka 3a negujatpujy, KnuHnukm uentap ,Kparyjesay’, Kparyjesau, Cpbuja;
“MegunumnHcku dakynTeT, YHuBep3anTet y Kparyjesuy, Kparyjesau, Cpbuja

KPATAK CAZIPXKAJ

YBog CpuaHu TponoHuHN U n T ce nocnefmbux rogrmHa cee Yelwhie KopycTe Kao AnjarHOCTUYKIM U MPOr-
HOCTUYKM NapaMeTpu ncxemujckor owtehera cpua ogpacivx v HoBopoheHyagu.

Linm papa Lub paga je 6vo fa ce ncnuta 3Hayaj cpyaHor TponoHuHa U (cTnl) ppyre reHepaumje Kao
paHor MHAMKaTOPa NOCTOjakba U TEXMHE XUMOKCMYKo-ncxemujcke eHuedanonatuje (XUE) kog HoBopo-
hHeHuaaw.

Mertopge paga /icnuTaHo je 55 TepmrHcKe HoBopoheHuyaam ca XUE, anjarHocTMKoBaHOM Ha OCHOBY Kiui-
HWYKOT Hanasa v ynTpa3ByYHOr nperneaa LeHTpanHor HepBHor cuctemMa. KoHueHTpauuja cTnl-ultra y
cepyMy ofipehriBaHa je MMyHOEH3VIMCKOM METOAOM Y MpBa 24 Yaca Ao 48 Yacosa o pohetby, a AobvjeHu
pe3ynTaTu cy ynopehriBaHu ¢ BpegHOCTMa UCTOr NapameTpa Kop 36 3npaBe HoBopoheHYaan Takohe
poheHe y TepMrHY (KOHTPOsHa rpyna).

Pesyntatu KoHueHTpauuja cTnl-ultra y cepymy 6una je 3HauajHo Beha (p<0,0005) y rpynv HOBOpo-
Henuagu ca XUE (0,135+0,207 ug/l; megmjana 0,07 (0,01-0,16) ug/l) y ogHOCY Ha KOHTPOJHY rpyny
(0,0183+0,026 ug/l; mepunjana 0,01 (0,01-0,01) ug/l), npu yemy ce HMBO cTnl-ultra noBehasao cpasmepHO
KnuHuukmm ctagmjymmma XME. NMoeehatbe cTnl-ultra Behe op 0,12 ug/l ykasueano je Ha 3HauajHo Liepe-
6panHo owTeheme, ca ceH3nTUBHOWRAY 0 75% 1 cneunduuHolwhy of 72,2%, Aok je HUBO cTnl-ultra Behe
oA 0,13 g/l 6ro 3HauajaH NpefVKTOP CMPTHOT UCXOa, Ca CeH3UTUBHOLWNY of 76,9% 1 cneuuduuHolwhy
of 73,8%.

3akmyuak Huso cTnl-ultra y cepymy BUCOKO Kopenvpa C KIMHUYKMM 1 YNTPa3ByYHUM Hasla3oM Kog HO-
BopoheHuaau ca XUE, Te ce MOXe KOPUCTMTN Kao 3HauajaH AnjarHOCTNYKO-NPOrHOCTUYKY NOKa3aTerb
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npy OBOM MaToJIOWKOM CTakby.

KrbyuHe peum: XunoKcmnuKo-ncxemmjcka eHuedanonatuja; TPOnoHuH V; HoBopoheHue; mnporHosa

yBof

ITocTacMKTUIKM MV TOCTXUTTOKCUYKY CHH-
IpoM (status post hypoxiam) nHoBopoheHdera
obyxBara IepebpanHe, KapAMOBacKyIapHe,
wryhHe, MeTaboMMIKe 1 pyTe KOMIUIMKAIIM-
je pas/MMuNUTOr MHTEeH3NUTeTa U Tpajama [1, 2].
Heonaranza ennedanonaruja je eceHuuja-
HY KPUTEPUjyM 32 TIOCTHATAIHO JAMjarHOCTH-
KoBambe IepuHatane acoukcuje [1, 2]. Haj-
yenrhe ce geduunme Capuarosum (Sarnat)
CKOpOM [3], ka0 KOMOVMHAIMjOM KIVHWYKOT
n enexrpo¢usnonomxor (EET) ckopa. OBaj
cucreM 6ofoBama yBefieH je 1976. ronyHe u
KOPMUCTH Ce 3a IPOIeHY CTaiujyMa XUITOKCUY-
Ko-rcxeMmujcke eHnedanonaruje (XVE). Ms-
BOJIU Ce y TIpBa 24 cara 1o pohemy 1 Moxe ce
KOPYICTUTH 3a YAa/beHy IIPOrHO3Y [3, 4].
IIpornosa XVIE je y iMpeKTHO] Be3u C me-
HOM TeXXMHOM [1, 5, 6, 7]. [lok npsu creneH XVIE
YI7IaBHOM VM2 OGPy IIPOTHO3Y, CaMo Masvt 6poj
Zelle ca 3HAYajHOM eHIle(aTonaTjoM IpexKn-
B/baBa 6e3 mocnenuia. Bpmo yecto xop HoBO-
pobere fierte ca spyrum o Tpehym cTapyjyMmom
XWE HacTajy gyroTpajHe 1ocnefuie, Kao ITo
Cy LiepebpasTHa ITapa3a, Kallliberhe Y TICUXOMO-
TOPHOM DPasBojy, omTeherba BUa U/Wm cIyxa

u 6UXejBUOpaTHY TPO6IeMI MV MUHMMATHA
epebpanHa auchyHKIMja. Y OCHOBU Iiepebpar-
Hor omrtehema je paHa henujcka cMpT, a HajBe-
POBATHMjU MeXaHN3aM Ce 3aCHMBA Ha yTHUIIAjy
IIPOV3BOJIa CTTOOOTHIIX KVICEOHNKOBYIX PajiyKa-
71a, yTacKy YHyTaphemijcKor KaIujyMa 1 aIror-
To311. PaHo jTedyerbe ce 3acHMBA Ha OTIOKMparby
OBUX IpOIjeca ¥ OTpaHNYaBamby CeKYHIAPHOT
omrehewa Moxganux hemja [8].

Cpuanu tpononunu (¢In) nocranu cy na-
HAc T3B. 37IaTHU CTaHAAP], Y AVjaTHOCTUKOBAbY
aKyTHOT MH(papKTa MIOKap/ia KOJ Ofpacinx
ocoba [9-15]. [Tocmenmyx rofgyHa y KVDKU VH-
TepecoBama HayYHe jaBHOCTH je HBJIX0Ba K-
MeHa y OTKpUBaby KIVHIYKY HeMaHU]ecTHe
ne3nje Mmuokappa [16-20], Te je ogpebupame
IBJIXOBOT HIBOA Y CEPYMY HAIIUIO TIPYMEHY U
y paHoM ucnutusamwy XVIE, kao 1 y mponenn
pM3MKa 3a 3HayajHO IepebpanHo omTeheme,
OIHOCHO eBEeHTYa/IHV CMPTHM MCcXOp, [21-25].

LiWb PAJIA

LIne pama 6110 je a ce yTBpAYM 3HAYajHOCT Pasyy-
Ke y HUBOY cp4yaHor TpornonyHa U (cTnl-ultra)
y npBa 24 4yaca, OFHOCHO y IpBKX 48 4acosa
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110 pobemy, n3Meby rpyna TepmuHcKe HOBopoheH4anm ca
XMWE u onux 6e3 we. logaTHy 1Iyb je 6110 fa ce MpenyusHo
YTBpAY IpefuKTIBHA BpegHocT ¢Tnl-ultra 3a 3HavajHO
nepebpanHo omrehemwe (fudysHa epedbpanta 1eykoMa-
Janyja) ¥/Vim CMPTHU UCXO,.

METOAE PAAIA

Crynuja je obapbeHa ox arycta 2007. o jaryapa 2010.
ropuHe. ITo Trmy je 611a peTpOCIeKTYBHO- IIPOCIIEKTBHA
U HemHTepBeHTHA. HujenHa iujarHocTdKa MeTofia Hitje
6wma kopuihena 360r came cTyauje, Beh je npuMemeHa y
OKBUPY pe(epeHTHIX HEOHATOJIOLIKX IIPOTOKO/IA 1 611~
na ofoOpeHa off cTpaHe pOfUTe/ba Jelle, Y BUAY IUCaHe
carylacHoOCTH, Kao u omrykoM Ermdakor ogbopa MaTndHe
uncruryuuje (6p. 01-613).

Ha 0CHOBY IIpeTX0HO U3BpIIIEHE IMIOT-CTYAN]E, e
je xopunthewem Ouieposor (Fisher) u CTyneHTOBOT t-Te-
cTa o6MjeHa CTaTUCTUYKY 3HAYajHA Pas/inKa y HUBOY
cTnl, xao OCHOBHOj Bapyjaby y IIOCMaTpaHuM rpynama
(axo je cHara ctynuje 80%, a HMBO CTATHCTUYKe 3HAYAjHO-
ctn 0,05), kopuirhermem roTOBOT CTATUCTUYKOT IIpOrpama
(www.quantitativeskills.com/sisa/calculations/samsize.htm)
oppebeHo je fia je moTpeban 6poj UCIMTAHNUKA Y eKCIIepH-
MeHTa/nHOj rpynu 36. TokoM OBe TpOTOANIIbe CTyAuje
UCIIUTAHO je 91 meTe: 55 TepMMHCKe HOBOpOheHUYanu ca
XWE, nedunncanom y npsux 12 yacosa 1o pobemy Ha
ocHoBy CapHATOBOTI CKOpa y TP KIMHWYKA CTAAjyMa
(XWME I-11I), n 36 3npaBe HoBOpoheHuanu Takohe pohene
y TepMuHY (KOHTPOJIHA IPyTIa).

Kpurepujymn 3a yk/byderme UCIUTAHNKA ¥ CTYAN]Y
6w cy [1, 5, 19]: aHaMHeCTUYKY TTofalyl o GpeTanHoj
acUKCHju M/WIV TMHEKOJIOIIKO-aKyIIePCKIM KOMIUIVKA-
jaMa, KapAropecnpaTopHa ¥ HeypOJIOLIKa Jierpecuja
meduHyCcaHa Anrap CKOpoM <4 y IpBOM MUHYTY 1 <7 ¥
IIeTOM MMHYTY I10 pobemby, MeTabonmydka annnosa gedu-
HIICaHa Kao HMBO naktaTa Behu op 3,7 mmol/l y mpBux
1-12 gacoBa 1o pobemy (aHamM3MpaH je KanuIapHu apTe-
pMjamM30BaHy Y30paK KpBY Ha FaCHOM aHanusaropy Gem
Premier 3000), KoHBY/I31je y IpBUX 48 YacoBa 10 pobemny,
XMIIOTOHMja VIM KOMA, XUIIOTeH3Mja ¥/ UK ONUTYypHja U
MY/ITHOPTaHCKa MHCYUIMjeHIIja.

Kpurepujymn 3a NCK/byderbe NCIIUTAHNKA U3 CTY/je,
Ia 6u ce nsberno nosehamwe HUBoa cThl gpyre eTHONOINjE,
6unu cy: fokasaHa ypobeHa cpyaHa MaHa (XUITOIIIasyja
JIEBOT CpIa, BEHTPUKY/IAPHY CeNTaMHM febeKT 1 cTeHo3a
wyhHe aprepuje Kop 10 jegHOr 60/IECHNUKA 1 ATPUjaTHN
cernrranuu fedeKT KOJ IBa leTeTa), XpOMO30McKa abepa-
nyja (jeman 6omecHuK ¢ EnBaprcoBuM cMHAPOMOM U IBa
6orecHuKa c J[layHOBMM CHH/IPOMOM) VI KOHATA/IHA Cell-
ca (ieBeT MCIUTAHMKA C IIO3UTUBHOM XEMOKYITYPOM).

CsuMm ucnurannnnma je ogpehnsan unuso cTnl gpy-
re reHepanyje y cepyMmy y npsa 24 Jaca 1o 48 yacosa 1o
pobermy MMYHOEH3MMCKOM METOJIOM Ha amapary Biomé-
rieux mini Vidas, texuukom ELFA (enrn. enzyme-linked
fluorescent assay). Koy, ogpacnux oco6a nox HopMaIHuM
BpefHOCTMMA (99. IepLieHTIUT) cMaTpao ce HUBO cTnl-ul-
tra mamu ox 0,01 ug/l, c KoepunyjerToM BapujabyIHO-

ctu off 10% 3a oBaj TUII MMYHOXEMMjCKOT aHa/IN3aTopa
(0,01-0,11 pg/), [26]. Kon HoBOpobheHuau ce jour He 3Ha
pedepentHu oncer 3a cTnl apyre reHepanyuje, oK je 3a
cTnl npe reHepanuje y pacnony og 0,01 o 2,8 ug/l, y
3aBUCHOCTY OFf ayTopa [20, 27, 28].

VcroBpemeno c oxpehusamem cTnl-ultra'y cepymy
CBY UCIIMTAHNULY CY IOABPTHYTI HeypOocoHOrpadcKoM
Iperiefly Kpo3 BeMuKy pOHTaHeNTy y IIpBa IBa JjaHa I10
pobewy. Kox ncnnranuka ¢ pauum nosehamwem cTnl-ul-
tra HeypocoHOrpadCKM Iperiefu Cy HOHAB/baHY jeTHOM
HeJle/bHO TOKOM TIPBOT Mecella o pohemy.

3a aHA/M3Y OCHOBHMX K/IMHNMYKIX Of/INKA UCIIUTAHe
fete kopuirheHe ¢y MeTo/ie ZECKPUNTYBHE CTATUCTIKE
— apUTMeTHYKa CpefNHa, CTAH/AP/IHA IeBUjaLlija I [IPO-
LeHTH. 32 [IpuKasuBarbe Cpenmbux BpegHocty ¢Tnl, unja
pacrioziena Huje 61Ta HOpManHa, KopuiiheHe cy MeToze
[eCKPUIITUBHE CTATUCTIIKE — MeAMjaHa, KBAPTUIN U IIPO-
LieHTU. 3a Hopebeme cpenmvIX BpeTHOCTY Bapujab/y e
nonynanyje Kopuurher je Man-Burtaujes (Mann-Whit-
ney) Tect. [la v je Heka HyMepudKa Bapjabiia MOrofHa fia
6yme Mapkep ucrmtrBaHo je momohy ROC kpuBa.

PE3YJITATU

KonTponny rpymy unamio je 36 Hobopohernuam — 17 me-
vaka (47,22%) u 19 peBojunia (52,78%), mpoce4HOr re-
CTalMOHOT y3pacTa of, 39,8+1,09 Hepesba u npocevHe Te-
JlecHe Mace Ha pobemy ox 3455+352,15 rpama. Amrap ckop
y IIeTOM MYHYTY Y IIPOCEKY je 6110 8,941+0,41 (Menujana 9),
a IIpocevyaH HUBO JIaKTara y cepymy 1,038+0,36 mmol/l,
menujana 0,9 (0,8-1,2) mmol/l. Tpynuoha u mopobhaj Majku
UCIIMTaHe Jielle Cy IPOTeK/IM HOPMaJIHO.

Ipymny repmuncke HoBopohenuasyu ca XVIE unnmo je
55 pmene — 31 fevaxk (56,36%) u 24 geojunte (43,64%),
IIPOCEYHOT I'eCTAlMOHOT y3pacTa off 39,5+1,32 Heperba u
TelleCHe Mace Ha pohemwy op 3429,82+571,27 rpama. Ba-
TMHAJIHUM IIyTeM je pobeno 36 fenie (65,45%), y3 BakyyM
eKcTpakuujy metopo (9,09%), nox je 19 nene (34,54%)
pobeHo Hapckum pe3oM. Anrap CKOp y eToM MUHYTY ¥
IpoceKy je 6o 4,70+2,19 (MenujaHa 5), JOK je IpocedaH
HUBO JIaKTaTa y cepymy 6mo 8,63+4,43 mmol/l, menuja-

Ta6ena 1. Cpepgtba BpefHoCT (MeamjaHa) cpuaHor TponoHuHa U (cTnl)
1 3HAUajHOCT pasnvke uamehy NcnUTaHmKa C PasNMUUTAM KITMHUYKIM
CTapnjyMmma XUnokcmyko-ncxemmjcke eHuedanonatunje (HIE) n
KOHTPOJIHe rpyne

Table 1. The mean of cardiac troponin | (cTnl) and significance of
the difference between the examinees of various clinical stages of
hypoxic-ischemic encephalopathy (HIE) and control group

L B cTnl (ug/l) p
Groups examinees
HIE 23 (41.82%) 0.015 (0.01-0.072)
HIE Il 21 (38.18%) 0.04 (0.04-0.1)
HIE Il 11 (20%) 0.17 (0.122-0.267) | <0.0005
KorTponia 36 (100%) 0.01 (0.01-0.01)

P — 3HAYajHOCT pasnnke Ha HMBoY p<0,05
p - significance of the difference at p<0.05
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Ta6ena 2. TpaHchoHTaHeNnapHU HeypocoHorpadCcky Hanas Kog Tep-
MUHCKEe HOBOPONEHYaAM C pasnuunTUM KIMHUYKAM CTagujymmrma
XUMOKCUYKO-UCxeMmjcke eHuedanonatuje (HIE)

Table 2. Transfontanellar neurosonographic finding of the full-term
newborns with hypoxic-ischemic encephalopathy (HIE)

HeypocoHorpadckn Hanas

Neurosonographic finding i /]

HIE I

DokKanHa xunepexoreHa noswa

Focal hyperechogenic fields 20 18 /

leHepann3oBaHa xunepexoreHa nosba
Generalized hyperechogenic fields

MNHTpakpaHujanHa xemoparuja*
Intracranial hemorrahage*

Be3 xmnepexoreHnx nosba u
NHTpaKpaHujanHe xemoparuje
Without hyperechogenic fields and
intracranial hemorrahage

* MHTpaKpaHwujanHa xemoparuja je 6una yapyeHa C XrnepexoreHUM nobnma
* intracranial hemorrahage was united with hyperechogenic fields
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padukoH 1. Cpeprba BpeAHOCT (MefmnjaHa) cpuaHor TPonoHuHa U
(cThl) y rpynama TepMmrHCKe HOBOPONEHYAAU Ca XMMOKCUUYKO-UCXe-
Mujckom eHuedanonatmjom (XVE) n 6e3 e

Graph 1. The mean of cardiac troponin | (cTnl) in the groups of full-term
newborns with and without hypoxic-ischemic encephalopathy (HIE)
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FpaduKoH 2. CEeH3NTUBHOCT 1 CNEUNPUYHOCT CPYAHOT TPOMOHNHA
M kao npepukTopa 3HavajHor uepebpanHor owTehetba y rpynu Tep-
MUHCKe HoBopoheHuagmn ca XME (npukasanu y Bugy ROC Kpuse: ca
nndysHOM LiepebpanHoM fieyKomanauvjom v 6e3 re)

Graph 2. Sensitivity and specificity of cardiac troponin | as a predictor
of significant cerebral damage in the group of full-term newborns with
HIE (shown as ROC curve: with-without diffuse cerebral leucomalacia)

| doi: 10.2298/SARH1210600S

FpadpukoH 3. CeH3UTUBHOCT U CNeLdPUUYHOCT CPUYAHOT TPOMOHU-
Ha W Kao npefnKTOopa CMPTHOr MCX0Aa Y Fpynu TePMUHCKE HOBO-
pobenuaan ca XUE (npukasanu y supgy ROC Kpuse: ympnu — npe-
KNBEnn)

Graph 3. Sensitivity and specificity of cardiac troponin | as a predictor
of mortality in the group of full-term newborns with HIE (shown as
ROC curve: died - survived)

Ha 7,6 mmol/l (4,8-13,3). KouBeHI1[MOHa/THA MeXaHUYKa
BeHTUIAlVja IpyMerbeHa je Kox 31 merera (56,36%), a
MHOTPOIIHY JIEKOBY 300T XUIIOTeH31je (KpBHY IIPUTUCAK
HIDKI Off, JleceTor IieplleHTIIa 3a ofroBapajyhy renecuy
Macy 1 TeCTalVIOHU Y3PacT) /WM ONUTYpUje IIPUMebeHN
cy ko 23 pereta (41,82 %). CMpTHY MCXOL 3a0e/eXeH je
kop 13 ncnnranuka (23,64%).

Y Tabenu 1 npukasane cy cpenme BpegHocty cInl-ultra
(menujana) y rpymu HoBopobhenuanu ca XVE I-1IT crapu-
jyma n y rpynu 3apase pene. Hamasu rpancdoHTaHemapHe
HeypocoHorpaduije, nopeheHu ¢ KIMHNYKIM CTaiyjyMuMa
XME, partu cy y tabemu 2. Knuuuyuku u HeypocoHorpag-
CKM1 Hajla3 6110 je HOpMajIaH KOJ CBe 3ipaBe fielie.

Y rpynu HoBopobhenuanu ca XVE cpepmpa BpegHOCT
cTnl (0,135+0,207 pg/l; memujana 0,07; 0,01-0,16 pg/l) 6u-
7a je sHa4ajHO Beha (p<0,0005) y ofHOCY Ha KOHTPOIHY
rpymy (0,0183+0,026 ug/l; megujana 0,01; 0,01-0,01 ug/l;
Ipadukon 1). Huso cTnl-ultra ce 3Ha4ajHO pas3muKoBao
usMmeby ucnuranuka c pazmrantum cragujymmuma XVE,
a HajBeha cpeziba BpeIHOCT OBOT ITapaMeTpa 3abeexeHa
je y rpymu pene ca tpehnm cragujymom XJE (Taberna 1).

Kop ncnuranuxa ca gpyrum (4 wim 7,27%) o Tpehum
crapujymom XVE (11 wm 20%) u panum noseharmeM Hu-
Boa cInl-ultra'y cepymy yodeHa je HO3UTUBHA KOpenaluja
ca reHepaIM30BaHNM XUIIEPEXOTeHUM I10/bJIMa Ha TPaH-
coHTaHEeTapHOM HeypOoCcOHOrpadcKoM CHUMKY (r=0,719;
p<0,0005). Toxom KacHujer kauuuyukor npahema (npse
YeTVpU Hefie/be 10 poherby) Kof OBMX MCIMTaHMKA CY ce
VICTIOJbITIE 3HAYajHA JlelIpecyja eNeKTPOKOPTUKAIHE aK-
TUBHOCTM IIPYU CHYMAambY eJleKTpoeHLedanorpama 1 fu-
¢dysHa nepebpanHa eyKomananyuja, fUjarHoCTUKOBaHa
TpaHCc(OHTaHeTAPHOM HEYPOCOHOrpad1joM MM MarHeT-
HOM Pe30HaHIIMjOM eHJOKpaHyjyMa.
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[Tosehamwe HuBoa cTnl Behe op 0,12 g/l 6uno je npe-
AMKTOP 3HAYajHOT liepeOpanHor omTehemwa ¢ MHTEpBaIOM
moBepema oy 76,3% (mospuina uctoxn, ROC kpuse 0,763;
p=0,019; censutuBHOCT 75,0% U crenumarocT 72,7%:;
IpaduxoH 2).

[ToBehamwe uyBoa cTnl Behe o 0,13 pg/l ykasusaio je
Ha PM3UK Off CMPTHOT YICXOJa, C MHTEPBAJIOM IIOBEpemha
oz 79,1% (mospiunua ucnox ROC 0,791; p=0,002; cen-
3UTUBHOCT 76,9% u crieumduanoct 73,8%; [paduxon 3).

ANCKYCUIA

XMUE je najuenthu Heypomnomky nopemehaj koy HoBopo-
benvapmy pobene y Tepmuny. brraroBpeMeHo 1jarHoOCTUKO-
Bame nopemehaja u 1edere oBe fielle, Kao U IPOLieHa MO-
ryhux TpajHUX Ioc/enyLa 110 BUX0B HeYPOJIOLIKM Pa3Boj
jecTe IIaBHU NPOOIEM, KOju ce MOpa pellaBaTyl y IPBUM
maHuMa 1o pobemwy getera [29]. JlaHac ce MHTEH3UBHO
mpoy4yaBa puMeHa cpyaHux tporonuna M u T (cThl n
cTnT), xao panux nmokasarerba XVIE 1 Mmoryhmx npepgux-
TOpa 3HauajHOT LiepebpanHor omrehemwa 1/MIM CMPTHOT
VICXOJ1a, IITO je 6110 OCHOBHM LIW/b Halllera papa [6, 30, 31].

Pesynrarn Hamre cTyzuje cy mokasanmu jja ce HuBo c¢1nl
nocTynHo nosehapao, cpasMepHO KIMHUYKMM CTAUjy-
myMa XME. Jlakmy 06/1M1M HeypOJIOLIKOT OfiCTYIIaba y
IpyIy HoBopoheHYau ¢ MOCTaCHUKTUYKUM CUHAPOMOM,
win XVUE I, 6unu cy yapyxeHu ¢ pOKagTHUM XUIIEPeXo-
TeHVM TI0/bYMa W/I HOPMaTHUM Ha/Ia30M Ha TPaHC(OH-
TaHelTapHOj HeypocoHorpaduju. Y oBoj rpymu cy 3abe-
JIe)kKeHe HajHIDKe BpeHOCTY ¢ Thl, a TOKOM KacHMjeT Haj-
I/Ieflalba HeYPOJIOLIKY Pa3Boj OBe Aelle je 6110 HopMasIaH.

Hena ca gpyrum cragujymom XME, pokannum xure-
peXOreHuM I0/bMMa Ha TpaHCPOHTaHEeTapHOM Heypo-
coHOrpa)cKOM CHUMKY ¥ HOpManHuM HuBooM cTnly
CepyMy Cy TOKOM KacHYjeT KIMHUYKOT Ipahema nMana
Ro6py nporuosy. C npyre cTpaHe, KOJ Jelie ca JpyTruM
ro tpehnm crapujymom XVE, panum nosehamwem cTnl y
cepyMy U Ayy3HUM XMUIIepeXOTeHUM II0/bUMa Ha TpaH-
coHTaHeTapHOM HeypOCOHOTPadCKOM CHUMKY Y IIPBOM
Mecelly IO pohemy perucTpoBaHa je 3Ha4YajHa Jlepecy-
ja enekTpokopTuKanHe aktTuBHocTn y EEI' y3 nudysny
LiepeOpaHy JeyKoMaalujy Ha TpaHCOHTaHeTapHOM
HeypOCOHOTrpa)cKOM CHMMKY WIU Ha/la3y MarHeTHe pe-
30HaHIVje eHIoKpaHyjyMa. VcrimtaHuiy ose rpyre cy
VIMaJIM M3Pa3UTO HETIOBOJ/bHY IIPOTHO3Y (CMPTHM UCXOL je
3a0enexed kop 13 ox 15 gere mmm 86,66% MCIIMTAHNMKA).

Hamm pesynraru cy nokasanu fa ce nosehame Bpep-
Hoctu ¢Tnl-ultra MoXXe KOPUCTUTK KaO paHM MOKa3aresb

XMWE, HapounTo KO, TepMUHCKe HoBopoheHwazu ¢ achuk-
CMjOM U 3Ha4YajHUM HeyponomkuM gedunyrom. [Topact
Husoa c¢Inl-ultra Behu ox 0,12 g/l xon, HoBOpobheHuyaau
ca XME ca censutusHouhy ox 75,0% u crenuduanomhy
ox 72,7% yxasuBao je Ha 6ynyhu passoj pudysHe Lepe-
OpasHe IeyKoMaalje, ca 3Ha4ajHUM HeYPOJIOIIKIM Ce-
KBeJIaMa, JIOK je nmoehame BpeguocTu cInl Behe ox 0,13
ug/l ca censutuBHOWhY 0f 76,9% 1 crienuduynouhy op
73,8% 6110 IPeANKTOP CMPTHOT UCXOf.

CinuHo HamuM pesynraruMma, Kannkosa (Kanik) u ca-
pagHuny [31] y cBoM MCTpaXMBamy Koje je 00yXBaTuao
34 nosopobena erera ca XVIE yrBpmm cy na je moseha-
we H1Boa cThly 72. caty 1o poherby 3HaYajaH IpeayuKTOp
MOPTAJINTETa, ca CeH3UTUBHOINY off 33% u crienuduaHo-
why ox 80%. Takobe, Yammukau (Caliskan) n capagHuim
[24] y cBOjOj cTynuju Koja je o6yxBaTuIa 446 HOBOPO-
benuapu younnu cy 3navajuo nosehame Bpeguoctu cThl
(amm He n u3oensuma CK-MB) xop pene ca XVIE y ogHocy
Ha 3fipaBy geny. Ha XVIE y pagy oBux ayTopa yKasusao
je HuBo cTnl Behn op 0,65 ng/dl, ca censutnBHOIhY off
75% u cnenuduynouhy on 73%, JOK je mopact HUBOA
cTnl Behu ox 0,85 ng/dl 6uo npenuKTOp MOpTaNIUTETA Ca
censutyBHoOwhYy of 62,5% u crienudnyanowhy ox 82,6%
[24]. Harpumanosa (Nagdyman) u capagaunu [6] y cBo-
joj cTymuju yTBpIvIM Cy noBeharbe BpeTHOCTY U IPYTHX
MO>XXIaHO-CIeIMPUIHIX OMOXeMUjCKIX IT0Ka3aTesba, MO-
KpaHo-crnenudnyaHe KpeatnH-knHase (CK-BB), npoten-
Ha S-100 u1 HeypoH-crenMduYHe eHoase, y y30pKy KpBU
y3€TOM V3 ITyIT4aHyKa HAKOH JIBa Yaca, IIeCT 4acoBa, 12
yacoBa 11 24 yaca 110 pobemy KOfi TepMUHCKe HOBOpOheH-
yaju ¢ ymepeHoM jo TemkoM XVIE.

3AKJbYYAK

Y rpymu tepMmuHcke HoBopohenuanu ca XVIE nuso cThl
je 6110 3Ha4ajHO BUIUM Y OFHOCY Ha I'PYIy 3[paBe fielle
Takobe pobene y Tepmuny, npu 4emy je nosehame Bpep-
HOCTM OBOT IapaMeTpa 3HayajHO KOPeIupaso ca cTe-
neHoM XJE. OBaxBu pesynratu ykasyjy Ha To fa 6u ce
pano nosehame HuBOa ¢11] MOITIO KOPUCTUTI He CaMO
kao nupukarop XVE, seh u 3a npennsuuje gedunncame
cragujyma XV E HakoH nepunarante achuxcuje. Huso
cTnl Behu op 0,12 pg/l ykasyje Ha pa3Boj 3HaYajHOT Ije-
pebpannor omrehema Kox TepMUHCKe HOBOpoheHwanu
ca XME, ca censutusHouthy ox 75,0% u crenupuvHo-
why op 72,7%, Kok je moBehame mpexo 0,13 pug/l sHauajan
IIPeJVIKTOP MOPTAIUTETa, ca CeH3UTUBHOIIhY of 76,9% u
crenm¢uanouhy ox 73,8%.
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The Significance of Second Generation Cardiac Troponin | in Early Screening
of Hypoxic-Ischemic Encephalopathy after Perinatal Asphyxia

Aleksandra M. Simovi¢'? Zoran Igrutinovi¢'?, Slobodan Obradovi¢'? Dragana Risti¢',Biljana Vuleti¢'2, Marija Radovanovi¢'?

'Pediatric Clinic, Clinical Centre Kragujevac, Kragujevac, Serbia;
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SUMMARY

Introduction In the last few years the use of cardiac troponin
I and T, as diagnostic and prognostic factors of ischemic myo-
cardial injury both in adult and neonatal medicine has been
of great interest.

Objective The objective of our research was to investigate the
significance of cardiac troponin | (cTnl) as an early indicator of
the presence and severity of hypoxic-ischemic encephalopathy
(HIE) in newborns.

Methods We analyzed 55 term newborns with HIE diagnosed
based on clinical findings and ultrasonographic examination
of the central nervous system. Serum concentration of cTnl-
ultra was determined by immunoenzyme method during the
first 24-48 hours after birth, and the obtained findings were
compared with the values of identical parameter in 36 healthy
term newborns.

MpummeH « Received: 11/05/2011

Results During the first 24-48 hrs after birth, serum concen-
tration of cTnl-ultra was significantly higher (p<0.0005) in term
newborns with HIE (0.135+0.207 pg/l) and median (0.07, 0.01-
006 pg/l) in comparison to control group (0.0183+0.026 pg/l and
median 0.01 (0.01-0.01 pg/l), with the cTnl-ultra level rising pro-
portionally to the clinical HIE stages. The increase of cTnl-ultra
of >0.12 pg/l indicated the development of significant cerebral
damage with the sensitivity of 75% and specificity of 72.2%,
while the cTnl-ultra level of >0.13 pg/l was a significant mortal-
ity predictor with sensitivity of 76.9% and specificity of 73.8%.
Conclusion The second generation cardiac troponin | assay
highly correlates with clinical and ultrasonographic findings
in neonates with HIE, so that it can be used as a significant diag-
nostic and prognostic indicator of this pathological condition.
Keywords: hypoxic-ischemic encephalopathy; troponin I; new-
born; prognosis
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Screening for Aneuploidies by Maternal Age,
Fetal Nuchal Translucency and Maternal Serum
Biochemistry at 11-13+6 Gestational Weeks
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SUMMARY

Introduction Aneuploidies are the major cause of perinatal death and early psychophysical disorders.

Objective In this study, we analyzed detection and false-positive rates of screening for aneuploidies
in the first trimester by the combination of maternal age, fetal nuchal translucency (NT) thickness and
maternal serum free beta-human chorionic gonadotrophin (3-hCG), and pregnancy-associated plasma
protein-A (PAPP-A) at 11-13+6 weeks of gestation, using the appropriate software developed by the
Fetal Medicine Foundation.

Methods Our screening study for aneuploidies analyzed 4172 singleton pregnancies from January
2006 to December 2010. The sensitivities and false-positive rates using the combined aneuploidies
determination for the risk cut-off of 1:275 were evaluated.

Results In the trisomy 21 pregnancies, the fetal NT was higher than 95% centile, in 72.8%, serum free
b-hCG concentration it was above the 95% centile in 55% and serum PAPP-A was below the 5% centile
in 47% of the cases. In the trisomy 18 and 13, the fetal NT was above 95% centile in 66.6% and 44.4% of
the cases, respectively. The serum free b-hCG concentration was above the 95% centile in 0 and 10%, but
serum PAPP-A was below 5% centile in 80.9% and 88.8% of pregnancies. In the trisomy 21 pregnancies the
median free beta-hCG was 2.3 MoM and the median PAPP-A was 0.45 MoM. Chromosomal abnormalities
were detected in 169 fetuses: trisomy 21 (97), Turner syndrome (19), trisomy 18 (28), trisomy 13 (11) and
others (14). Detection rate of combined screening for aneuploides were 86.0% with false positive rate
of 5.3% (mean age 33+4.9 years, >35 years in 35% of pregnancies).

Conclusion Our study suggests that the strategy of first-trimester combined screening of biochemical
values and ultrasonographic parameters at 12 gestational weeks identifies higher percentage of
aneuploidies with a lower false-positive rate than a single parameter strategy.

Keywords: aneuploidies; first-trimester screening; nuchal translucence

INTRODUCTION A beneficial effect of screening for trisomy
21 is the concomitant early diagnosis of tri-
somies 18 and 13, which are common chro-

mosomal abnormalities. All three trisomies

The major causes of perinatal death and child-
hood handicap are aneuploidies. Approximate-
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ly 10% of birth defects account for aneuploidies
or chromosome abnormalities and are associat-
ed with high mortality and morbidity rates [1].

The nuchal translucency (NT) was visual-
ized by ultrasonography as a transient sub-
cutaneous collection of fluid behind the fetal
neck at 11-13+6 weeks of gestation [2]. In the
last two decades, many studies focused on
the first trimester searching for the associa-
tion of an increased fetal neck thickness with
chromosomal abnormalities [2-5]. The first
trimester combined screening for trisomy 21
has demonstrated that a combination of ma-
ternal parameters (maternal age and maternal
serum free 3-human chorionic gonadotrophin
(B-hCQG), pregnancy-associated plasma pro-
tein-A (PAPP-A) and fetal ultrasonographic
parameters (fetal N'T) can identify pregnancies
with high risk for aneuploidies [2].

are associated with increased maternal age,
increased fetal NT and decreased maternal
serum PAPP-A. In trisomy 21, serum -hCG
increases whereas in trisomies 18 and 13 it
decreases [2, 3, 4]. Trisomy 13 unlike triso-
mies 21 and 18 is associated with fetal tachy-
cardia [5].

A screening strategy for trisomy 21 based
on maternal age and two biochemical markers
with fetal NT thickness had detection rate of
85-95% for a 5% false-positive rate [1, 2].

OBJECTIVE

In this study, we analyzed detection rate and
false-positive rate of screening for aneuploidies
in the period of five years by combination of
maternal age, fetal NT and serum -hCG and
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PAPP-A using the appropriate software developed by the
Fetal Medicine Foundation (FMF).

METHODS

Our prospective screening study for trisomy 21 analyzed
4,172 singleton pregnancies by using the criteria of the FMF
in the period of five years, from January 2006 to December
2010, “in High-Risk Pregnancies Department, Obstetrics
and Gynecology Clinic “Narodni front”. The FMF has es-
tablished a widely accepted method of training, certification
and ongoing audit of results to ensure high quality in the
performance of the 11-13+6 week scan [1]. This screening
included maternal age, fetal NT thickness and maternal se-
rum $-hCG and PAPP-A for a first-trimester assessment of
risk at 11-13+6 weeks of gestation. Transabdominal ultra-
sound examination was performed to diagnose any major
fetal defect and to measure crown-rump length (CRL) and
fetal NT thickness (Figure 1). The pregnancy was dated ac-
cording to the last menstrual period, but if the date was
uncertain or the estimated gestation by CRL was discordant
by more than 7 days from estimated gestation dates, the
CRL was used to date the pregnancy. Maternal demographic
characteristics, ultrasonographic measurements and bio-
chemical results were recorded in a computer database.

All the sonographers involved had completed training
and received the FMF Certificate of Competence in the
11-13+6 weeks scan [1].

In biochemical testing it is necessary to make adjustments
in the measured maternal serum concentration of p-hCG
and PAPP-A to correct for certain maternal and pregnancy
characteristics. Each measured level is first converted to a
multiple of expected normal median (MoM) specific to a
pregnancy of the same gestational age, maternal weight,
ethnicity, smoking status, method of conception and parity.
The MoM distribution of each metabolite in unaffected and
trisomy 21 pregnancies was implicit to be Caucasian [1, 2].

The distribution for fetal NT for CRL using the 95 and
99t centiles (FMF range), for maternal serum B-hCG us-
ing the 95" centile and for PAPP-A using 5" centile were
determined. Sensitivities and false-positive rates were cal-

Figure 1. Longitudinal view of a 12-week fetus with thickened
nuchal translucency (NT) and nasal bone

culated by multiplying the maternal age-related risk with
the likelihood ratio (LR) derived from the fetal NT and the
maternal serum biochemistry using the FMF software [1].
The sensitivities and false-positive rates for the risk cut-off
1:275 were calculated.

Measurements of maternal serum f-hCG and PAPP-A
were carried out on the Kryptor analyzer (Brahams, Hen-
ningsdorf, Germany) and were corrected for maternal
weight. After informed consent was obtained from each
woman, amniocentesis was done transabdominally under
direct ultrasound visualization with a 20 G needle (Cook
Medical). All amnion samples were sent for karyotype
analysis to the genetics laboratory of our hospital or Ge-
netics Laboratory, Institute of Mental Health.

Screening accuracy was assessed by performing re-
ceiver-operating characteristics (ROC) curves analysis for
maternal age, NT, f-hCG and PAPP-A in the prediction
of aneuploidy. All calculations were performed using the
SPSS version 17 software package [6].

RESULTS

During a five-year study period, a total of 4,172 singleton
pregnancies with live fetuses underwent screening for an-
euploidy by a combination of fetal NT and maternal serum
B-hCG and PAPP-A. The mean maternal age was 33 years,
and 35% of the mothers were 35 years or older (Table 1).
Mean body weight was 78 kg (range 53-98), and 42.3% of
women were smokers. In 91.9% of women conception was
spontaneous and in 8.1% it was the result of assisted repro-
duction techniques. The mean gestation at screening was
12.2 weeks (range 11.0-13.6 wk) and the mean CRL was 65
mm (range 45-84 mm) (Table 1). Chromosomal abnormali-
ties were detected in 169 fetuses; 97 had trisomy 21 and 72
had other, including Turner syndrome (19), Edwards syn-
drome (28), Patau (11) syndrome and other (14) (Table 2).

In chromosomally normal pregnancies, the fetal NT
was above the 95" centile of the reference range in 4.2 %
(168/4003) of cases, maternal serum p-hCG concentration

Table 1. Clinical characteristics of study population

Parameter Value
Number of pregnancies 4172
Maternal age (years) 33+4.89
Weight, median (kg) 78+2.33
Spontaneous conception (%) 91.9
Smoker (%) 423
Gestational age (weeks) 12.2+0.4
Crown-rump length (mm) 65.0£2.3
Karyotype, normal 4003
Trisomy 21 97
Other aneuploidies 72
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Table 2. Cases of each chromosomal group with values above or below certain cut-off levels in maternal age, fetal nuchal translucency
thickness (NT) and maternal free beta-human chorionic gonadotropin (HCG) and pregnancy-associated plasma protein-A (PAPP-A)

Graph 1. The distribution of nuchal translucency for crown-rump
length in the studied fetuses

90 -
80 -
70 4
60
50 4 W >95% HCG
W <5% PAPP

O cut off 1:275

40 4
30
20
10 4
0‘ —

normal Triz 21 Triz 18 Triz 13  Turner Sy

Graph 2. Distribution of multiple median (MoM) values of free beta
-human chorionic gonadotropin (HCG) and regnancy-associated
plasma protein-A (PAPP-A) in normal population and aneuploidy

doi: 10.2298/SARH1210606K

Maternal age . Estimated risk for Sy
_— Number >35 years NT >95% Free B HCG =95% PAPP-A <5% Down cut-off 5275
N % N % N % N % N %
Normal 4003 1401 35 168 4.2 164 4.2 156 3.9 212 53
Trisomy 21 97 49 51 70 7258 53 55 45 47 83 86
Trisomy 18 28 13 47 18 66.6 0 0 22 80.9 25 920
Trisomy13 11 9 88.8 5 444 1 10 10 88.8 10 88.8
Turner Sy 19 0 0 17 933 8 40 0 0 15 80
47 XXX, XXY or XYY 9 0 0 5 66.6 0 0 3 333 6 66.6
Other 5 1 333 3 66.6 0 0 3 66.6 3 66.6
Total 4172 1473 353 286 6.8 226 54 239 57 354 8.4
N - number of pregnancies
was above the 95" centile in 4.2% (164/4003) and serum
PAPP-A concentration was below the 5% centile of our
cod reference ranges in 3.9% (156/4003) of the cases (Table 2;
Graphs 1 and 2).
S The NT in unaffected population above 95th centile
600 1 Mean=1.87 was found in 4.2% and above 99th centile in only 1.5% of
N=3237 the chromosomally normal fetuses. In the trisomy 21 preg-
nancies, the fetal NT was above the 95 centile in 72.8%
400 and in trisomies 18 and 13 above the 95™ centile in 66.6%
and 44.4%, respectively (Graph 1).
In Turner syndrome NT above 95" centile was detected
200 in 93.3% of cases.
Pregnant women were older than 35 years in 51% of tri-
somy 21. In the trisomy 21 pregnancies, the fetal NT was
0 higher than 95™ centile in 72.8% (70/97), serum free b-hCG
20,7303, %0, 25,70, %%,%0,%%,%,%%, 0, concentration was above the 95" centile in 55% (53/97) and
serum PAPP-A was below the 5" centile in 47% (45/97) of
NT the cases (Table 2 and Graph 3). Screening by a combination

of maternal age, fetal NT and maternal serum biochemistry
using a cut-off of 1:275 identified 86% (83/97) of the fetuses
with trisomy 21 with a false-positive rate of 5.3% (212/4003).
In the remaining 14 (14%) pregnancy with trisomy 21, NT
was bellow 95" centile and maternal age of each of these 14
pregnancies was above 35 years (41£2.1 years).

The rate of the maternal age greater than 35 years was
47.0% and 88.8% in all pregnancies with diagnosed tri-
somy 18 and 13. In the trisomy 18 and 13, the fetal NT was
above 95" centile in 66.6% and 44.4% of the cases, respec-
tively. The serum free b-hCG concentration was above the
95 centile in 0 and 10%, but serum PAPP-A was below 5%
centile in 80.9% and 88.8% cases (Table 2 and Graph 2).

Distribution of centiles for free b-HCG and PAPP-A
in trisomy 21, 18 or 13, Turner syndrome and unaffected
pregnancies is shown in Graph 3. In the unaffected preg-
nancies the median free f-hCG was 1.0 (range 0.4-2.98)
MoM and the median PAPP-A was 0.97 (range 0.1-2.0)
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Graph 3. Distribution of MoM values of free beta-HCG and PAPP-A in
chromosomally normal pregnancy (dark gray) and trisomy 21 (light gray)
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Graph 4. Receiver-operating characteristic curves of screening for an-
euploidy by maternal age, serum free beta-hCG, pregnancy-associated
plasma protein-A, fetal nuchal translucency thickness and combined
screening
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Graph 5. Receiver-operating characteristics curves for the performance
of screening for trisomy 21 pregnancy-associated plasma protein A, cut
off = 0.44 MoM, y=60.10 %
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Graph 6. Receiver-operating characteristics curves of the performance
of screening for trisomy 21 NT, cut-off = 1.97 MoM; y=67.00.

MoM. In the trisomies 13 and 18, the median free f-hCG
was 0.37 (range 0.1-0.55) MoM and the median PAPP-A
was 0.17 (range 0.02-0.48) MoM.

MoM values for free f-hCG and PAPP-A in trisomy 21
and unaffected pregnancy are shown in Graph 2. In the
trisomy 21 pregnancies the median free beta-hCG was 2.3
(range 0.1-4.6) MoM and the median PAPP-A was 0.45
(range 0.02-2.0) MoM.

Comparison of screening for aneuploidies between a
single parameter, either maternal age, free p-hCG, PAPP-
A or nuchal translucence thickness alone, and combined
screening is shown in Graph 4. For a 5.3% false-positive
rate, the respective detection rate were 30.0%, 45.0%,
63.9%, 73.0% and 86.0%.

The values of ROC curves for PAPP-A (AUC 0.66;
standard error 0.025; 95% 0.64-0.67; Z- statistic 6.33;
p<0.0001) and for NT (AUC 0.78; standard error 0.03;
95% 0.73-0.76; z statistic 8.04; p<0.0001) are shown in
Graphs 5 and 6.

DISCUSSION

The aim of the first trimester scan is not only to screen for
aneuploidies but also to detect other fetal malformations
and in this respect the ability for better visualization of
fetal anatomy at 12-13 gestational weeks.

The major finding of our study is that the first-trimester
screening consisting of the combination of maternal age,
fetal NT, free B-hCG and PAPP-A, identified 86.0% of all
pregnancies with trisomy 21 with a false-positive rate of
5.3%. This detection rate is considerably higher than that
obtained with the traditional methods of screening by ma-
ternal age (30%), PAPP-A in a first trimester serum bio-
chemistry (63.9%) or fetal NT alone (73.0%). It has been
reported that screening for trisomy 21at 11-14 weeks by a
combination of the sonographic markers of nasal bone and
NT and the biochemical markers free -hCG and PAPP-A
could result in the detection rate of about 97% for a false-
positive rate of 5% [7, 8]. The observed sensitivity of 86%
by the combined first-trimester method is likely to be un-
derestimated because during the study period women with
a high fetal NT undergo invasive testing before biochemi-
cal screening. When the fetal NT is above 99 percentile,
the estimated risk for trisomy 21 is invariably higher than
1:275 even if the maternal serum-free f-hCG or PAPP-A
are within the normal range.

The findings of this study demonstrate that fetal NT
follows two distributions, one of which is dependent on
CRL while the other is independent of CRL. The distri-
bution in which NT increases with CRL is the same for
chromosomally abnormal or unaffected pregnancies. The
proportion of cases in which NT does not change with ges-
tation is small for unaffected pregnancies and large for the
abnormal group. NT thickness greater than 95% centile has
been associated with an increased risk for a chromosome
abnormality, congenital heart malformation and other
structural defects. If the NT thickness ranges between
3.5-4.4 mm the risk of a fetal chromosome abnormality is
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21%, increasing to 33% if 5 mm, 50% if 6 mm and 65% if
greater than 6.5mm [7].

The median NT was 1.87 for the whole examined popu-
lation and NT more the 99th centile was found in trisomy
21, 18, 13 and Turner syndrome. Fetal NT above the 99*
centile was only 1.5% of the chromosomally normal fe-
tuses. In a fetus with increased NT thickness and a normal
chromosome complement, the prevalence of major cardiac
defects increased exponentially with the thickness of the
NT. The prevalence of major cardiac defects was 1-2% in
fetuses with an NT>3.5 mm, increasing to 3% if 3.5-4.4
mm, 7% if 4.5-5.4 mm, 20% if 5.5-6.4 mm and 30% if 6.5
mm or greater [7, 9]. Ultrasound scan from first-trimester
onward can effectively lead to the correct diagnosis or at
least raise suspicions so that follow-up scans and echocar-
diography in the second trimester can detect or exclude
major cardiac and structural malformations that could not
be identified in the first trimester [10].

The ideal gestation for combined testing in the same
visit would be 12 weeks when estimated detections rates
of trisomy 21 are 85-90%, whereas the false positive rates
are 5% [11]. The alternative strategy for the first-trimester
combined screening is that it can be carried out in two
separate visits; biochemical testing at 9 weeks and ultra-
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UcnuTuBarbe aHeynnouamja Ha OCHOBY KUBOTHe 206U TpyaHuULE, AebbuHe
Habopa BpaTa peryca u buoxeMmjckux napamerapa y cepymy TpyaHMULIE TOKOM
jeaHor npernega usmehy 11 n 13+6 Hege/ba rectayuje

Hatawa Kapaios-Opnuh', Amupa Eruh', lejaH Quanmonosuh', Maja MapuHkosuh', bBapbapa [JamraHoBuh-MaxuH',
3aropka MunosaHosuh', MBaHa Jokcuh', CHexaHa bpaHkoBuh?, Perba Jlykuh', BecHa MaHauh', Hukona Lieposuh!,
[oHka MojoBwuh', Catba MnameHal', Mutba CraHkoBuh', iparaHa Marnuh', Xemko Mukosuh!

'Opemberbe BUCOKOPU3NYHMX TPYAHONA, MHEKONOLLKO-aKyLlepcKa KnHuKa,,HapoaHu ¢ppoHT’, beorpaa, Cpbuja;
“TeHeTcKa nabopatopuja, VIHCTUTYT 3a MeHTanHo 3passbe, beorpap, Cpbuja

KPATAK CALIP?KA)J

YBop AHeynionguje Cy raBHW y3poK CMpTy peTyca 1 CMeTH I
y paHoOM Ncuxodr3nyKom pasBojy feTeTa.

Lum paga Lnb Hawer nctpaxnBatrba 610 je ga ce ogpean
YCNELWHOCT CKPUHMHIA NPBOT TPUMECTPa Ha aHeyniouauje
Kopuwherem cnegehnx napamertapa: XUBOTHe [o6V TPyAHU-
Le, nebmwuHe Habopa Bpata deTyca (eHrn. nuchal translucency
- NT) n xopmoHa c/1o60AHOr 6eTa XyMaHOT XOPUOHCKOT FOHa-
potponuHa (3-hCG) n nnasma-npoterHa A yapyXeHor ¢ Tpya-
Hohom (PAPP-A) y cepymy TpyaHuLe uamehy 11 1 1346 Hepermba
recrauuje.

Metope paga Crygujom cy ncnutaHe 4.172 jegHonnogHe Tpya-
Hohe opf jaHyapa 2006. fo Aeuembpa 2010. roanHe. Pacnope-
na 1 nNpoLeHa pr3nKa Npyi KOMOMHOBAHOM UCMIUTKBAkbY HA
aHeynnouguje ogpeheHa je y ogHOCY Ha rpaHUYHY BpegHOCT
on 1:275.

Pesyntatm Y rpynu dusnonowkux tpygHoha yuectanoct NT
n3Hag 95. ueHTnna 6una je 4,2%. Kog TpyaHMLa € TpM30OMUjoM
21 NT n3Hap 95. LeHTnna AnjarHoCT1KOBaH je y 72,8% ciyya-

MpumrbeH « Received: 06/06/2011

PeBu3uja « Revision: 03/02/2012

jeBa, a Ko TpyaHMUa ¢ Tpuomujom 13 1 18y 44,4%, ogHOCHO
66,6% TpynHoha. Kop dusmonolwkux TpygHoha cpenta Bpea-
HocT 3-hCG 6una je 1,0 MoM, a cpegntba BpeaHocT PAPP-A 0,97
MoM.Y rpynu »eHa c Tpusomujom 13 1 18 cpefba BpegHoOCT
B-hCG 6wna je 0,37 MoM, a PAPP-A 0,17 MoM. Kog TpyaHuua ¢
Tpu3ommjom 21 cpera BpegHocT B-hCG 6una je 2,3 MoM, a
PAPP-A 0,45 MoM. AHeynnowuguje cy yTBpheHe Ko 169 peTyca:
97 c pusommjom 21, 19 c TapHeposum (Turner) ciHapomMom, 28
c Tpmsomujom 18, 11 ¢ Tpruzomujom 13, 1 14 petyca ca gpyrum
Tpr3ommnjama. CEH3UTUBHOCT KOMOMHOBAHOT CKPUHIIHTA KOZ,
aHeynnouguja 6una je 86% c yyectanowwhy naxxHo No3uTMB-
HVX BpeaHocTn of 5,3% (cpefra cTapocT TpyaHUUa buna je
33+4,9 roguHa, € TUM WTO je 35% TpyaHMLa buno ctapuje og
35 roguHa).

3akmyuak CTyauja je nokasana fja ce KOMOVHOBAHUM CKpW-
HVWHIOM MPBOT TPUMECTPa NPeno3Haje BUCOK NPOoLieHaT aHey-
nnaouamnja y3 Mmany y4ectanocT laXKHO NO3UTUBHYX Hanasa.
KrbyuHe peun: aHeynnounguje; CKOUHUHT MPBOT TPUMECTPa;
peb/bMHa BpaTHOT Habopa
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KombrHOBaHa aHTUBUPYCHO-UMYHOMOAYNATOPHA
Tepanuja: NnpMMeHa nermnoBaHor UHTepdepoHa
anda-2a n pubasmpuHa Kog 6onecHuka

C XpPOHUYHUM XenaTutucom L

HparaH Jenuh'? Hukona Mutposuh?, Hatawa Monosuh? AnekcaHpap Ypouwesuh?, eaHa Mewnh?,
JacmnHa CumoHosuh'?, Onra lynosuh'?, Hepa LUsnptnmnx'2

'MegnuuHckn dakyntet, YHuBep3uteT y beorpaay, beorpag, Cpbuja;
2KnuHuKa 3a nHdeKTNBHE 1 Tponcke 6onectu, KnuHnuku Lentap Cpbuje, beorpag, Cpbuja

KPATAK CAOPKAJ

YBop XpoHuyHa nHdekumja Bupycom xenatutuca L (HCV) moxe goBectn Ao LMpo3e jeTpe, KpBapera
13 AUrecT!BHOT TPaKTa, XenaTtoLenynapHe nHcybuumjeHLmje n xenatoLenynapHor KapunHoma. Pagn
MCKOPEHVBatba BMpYCa 1 cripeyaBatba MOryhnx KomMmnimkauuja, npumersyje ce CTaHfapAHa Tepanija,
KOjy UMHe nerunoBaHu HTepdepoH anda-2a/6 (PEG-IFN-a2a/b) n pubaBnpuH.

v paga Lnb papa je 6vo fa ce carnefia edprikacHOCT KoMbUHoBaHe Tepanuje (PEG-IFN-a2a v puba-
BMPVH) KOA 6onecHrKa ¢ XpoHUYHoM HCV nHdeKumjom 1 ogpeae NPeAMKTUBHU GaKTopU YCnewHoCTH
neyema.

MeTtope papa Vctpaxunsarbem je ob6yxsaheHo 387 6onecHnKa 06a nona ¢ 4ujarHo3oM XpoHuuHe HCV
nHdeKLyje Koju cy umanu nsmehy 18 n 65 roguHa. bonecHuyu cy neyenmn npumeHom PEG-IFN-a2a n
prbaBrpuHa y CTaHAAPAHUM Lo3ama TOKOM 24 Hefierbe nnuv 48 Heflesba, Y 3aBUCHOCTM Of reHOoTHNa
BUpYyca.

Pesyntatu HeratusaH HCV PHK (PCR meTofiom) Ha Kpajy Tepanuje 3abenexeH je Koa 79,7% neyeHnx
6onecHuKa. LLlect meceun no 3aBpLuetky Tepanuje HCV PHK HeraTMBHOCT, 0OBHOCHO CTabunaH BUpYco-
nowwku ogroeop (CBO) octBapuno je 70,5% 6onecHrika. Epekat KombuHoBaHe Tepanuje 610 je MHOro
60761 Ko 0coba mnahmx o 40 ropuHa (CBO: 84,3% npema 59,1%; p<0,0005), kog 6onecHrKa Koju HUCY
nmanu umposy jetpe (75,6% npema 58,3%; p=0,003), Koju HCy 61nn nHGULMpPaHK reHoTunoM 1 Brpyca
xenatutuca Ll (86,6% npema 61,8%; p<0,0005) 1 koju cy npumanu nyHe fo3e PEG-IFN-a2a (78,3% npema
63,3%; p=0,002).

3akmyuak KombrHoBaHa Tepanuja PEG-IFN-a2a v pubasupriHom foeoau ao CBO kop 70,5% 6onecHuka.
YcnewHoCT ieyerba 3aBUCK 0f MHOTUX paKTopa, Kako AomahinHa, Tako 1 Bupyca.

KmyuHe peun: Bupyc xenatutnca Li; xpoHuyHu xenatutuc Li; nermnoBatu nHtepdepoH anda-2a; pu-
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Xpoununu xenarutuc I (XXII) je Bogehnu
Y3pOK XpOHUYHe 60/IeCTN jeTpe KO JbYAU
IIMPOM CBETa U MIOBE3aH je C TIOBUIIEHNM PH-
3UKOM 3a Pa3Boj IINPO3e jeTpe M XeIaToLeNy-
napHor KapuuHoMa [1]. Haume, xop oxo 20%
ocoba obonenux op XXIJ passuje ce unposa
jerpe y HapegHux 30 TOfMHA, IOK Ce TOAMILbEe
KOZ, 1-4% 6omecHMKa C LIUPO3OM jeTpe pasBu-
je xemarouenynapuu kapuntou [2]. IToctoju
HEeKONMNKO (GaKTopa pMU3MKa KOju JOBOJE [0
ybp3ama pas3Boja ¢pubpose jeTpe, OFHOCHO Ha-
CTaHKa I[Upo3e: Tpajarbe MHPEKIHje, CTApOCT
6071ecHIKa, MYIIKH TI0TT, 3710YTIOTpeba amKoxo-
na, uadexuyja ¢ HIV, ausax Huso CD4 nmuMm-
¢douuTa 1 MeTabonmuke 601eCTH, K0 LITO CY
rojasHocT u fgujaberec [3].

IIprponan Tok XpoHI4YHe NH(MEKIWje BUPY-
com xenmarutuca Il (HCV) Hamaxe Heomxop-
HOCT MCKOpemVBamba BUPYCa, IITO CIIpedaBa
Pa3sBOj LMPO3E jeTpe U eHNX KOMIUIMKAL/ja.
Vurepdepon anda (IFN-«), y IO4eTKY Kao
MOHOTepanuja, a KacHuje y KOMOMHaLMju ¢

pubaBupuHOM, 6110 je CTaHapAHA Tepanuja y
nedemy 6omecHnka ca XXII xpajeM feBenece-
THX TOIMHA [iBajieceTor Beka. MehyTum, Tepa-
IMjCKY edekar je 6110 peaTMBHO OTpaHIYeH
360T HEKONIMKO 0COOMHA MOJIeKy/la KOHBEH-
myoHanHor IFN-a: Mana cTaOMIHOCT, BEIUKI
BOJIYMeH IUCTPUOYLIUje Y Tey, KpaTKo Bpeme
nonyxusora (4-16 catu) u Benuka ¢ykrya-
I[Uja Y CepyMCKOj KOHIIeHTpauuju. 360r Tora
ce TeXHMKa MeTMIalyje KOPUCTU IOCTeSbIX
TOfIMHa, /ja OV ce ITpeBasNIIIa OBa OTpaHMye-
13, YJMe Ce TT000/bIIaBajy UCIIOpYKa TeKa I
IbErOBO J1ejCTBO. [lofaBameM KOHBEHIMIOHAI-
HOM IFN-o HETOKCHYHOT ITO/IMMepa Mojiue-
TineH-rnukona (PEG) Bucoke MoJIeKyIapHe
TeXIHE M060bIIa0 ce papMaKOKMHETHIKI
u dapmaxopuHamMmnyky npodun IFN: gouto
je mo cTabuIHe alcopIIIyje MOC/Ie ITIOTKOXKHE
IIpUMEHE JIEKA, IO CMAHeHba IheroBe eH3MMCKE
Jerpasialiyje ¥ peHaIHOT KIMPEHCa, 1O CMarbe-
ba UMyHOreHOCTH UTH. C TaKBMM IIpOMeHaMa
y bapMakoKyHeTHIN, KoHLeHTpaiyja IFN-o je
IIOCTaJIa CTaOWIHMja U YyTOTPajHNja, C MAbUM
6pojeM nHjeKIIja TOKOM Jiederba. Takobe, mo-
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IITO XKe/beHa aHTVBUPYCHA M AHTUNIPO/IepaTiBHA aK-
TUBHOCT TiermnoBanor nurepdepona anda (PEG-IFN-a)
3HAYajHO 3aBUCH Off HeroBe KOHIeHTpalnyje, moBeharme
Tepanyjcke eprUKacHOCTH JieKa OWIIO je ounIIenHo [4].
Pesynratnt cryamja Koje cy oOyxBaruie BeIKy Opoj yc-
[UTAHMKA Y PA3INYUTIM HOMy/IaljaMa JOKYMEeHTOBAIN
cy nosuieny e¢pukacHoct PEG-IFN-a2a (40 kDa), npu-
MeEHOT 611710 Ka0 MOHOTepanyja i y KOMOMHaLuju ¢
pubaBuprHOM y nedery 6omecHuka ca XXII [5].

LW PAJA

Ilwp Hawrer paga 610 je fa ce carefia epUKacHOCT KOM-
6unoBaHe Tepanuje (PEG-IFN-a2a v pubaBUpUH) KOJ
6onecuuka c xpounynom HCV undexnyjom u onpene
IpeNUKTUBHY (PaKTOPH YCIEUHOCTH JIedeba.

METO[LE PAOA
UcnutaHnun

JlecKpUIITHBHO-aHAIMTUYIKOM CTYIVjOM IIPOCHEKTUBHOT
tumna obyxsahenn cy 6omecanun ca XXII koju cy neve-
HY KOMOVHOBaHOM aHTUBYPYCHO-VIMYHOMOZY/TaTOPHOM
tepamyjoM Ha Knuununy 3a nHdeKkTuBHe U Tpomncke 6o-
nectu Kmuanakor nentpa Cpbuje y beorpany oz 2004.
1o 2011. rogune.

Y cTynujy je ykpydeHo ykynHo 387 6onecHuka oba
nona Koju cy uManu usMehy 18 u 65 roguna. Kop cBux
60/1eCHIKA je VICK/bYYeHO ITOCTOjatbe KOMH(EeKIje BUPY-
com xenatutyca b u HIV (6umm cy HeratuBuy Ha HBsAg
u autu-HIV anturena), UCK/by4eHO je IOCTOjalbe ayTON-
MYHCKMX 0OJIeCTH jeTpe M IITUTACTe XKIIedfie (MMYHOIO-
Ky Mmapkepu — ANA, AMA, AGMA, ANCA, autu-LKM]1
aHTuTena, auT- 1g m antn-TPO aHTHTENIAa — OUIM CY Hera-
TBHY). bormecHnIM HYICY IMa/ IeKOMIIEH30BaHy 60/IecT
jeTpe, HUTV HEKOHTPOMICAHO ICUXMjaTPUjCKO 0607bembe,
a aTICTMHYPAIN Cy Off yoTpebe ankoxonHyx mha u Hap-
KOTHMKa HajMame TOIVHY JlaHa Of] 3aII04Mbatba Jieuerha
(1o je moTBpAMo opauHupajyhu ncuxujarap). Kop ceux
6orecHMKa BpeTHOCT XeMoIIo61Ha 6ua je Beha ox 10 ¢/
dl, 6poj neykouyra 610 je Behu ox 3000/mm’, 6poj Tpom-
6onura Behu ox 70000/ mm?’, a HUBO 6UMMPyOMHA Y Cepy-
My, aIOYMJHA U XOPMOHa LITUTACTE XJIe3[ie HOpMasIaH.

Bonecuniy cy nedeHu KOMOMHOBAaHOM aHTUBUPYCHOM
tepanujoM (PEG-IFN-a2a u pubaBUPMHOM) Y CTaHJAPH-
HUM Jj03aMa TOKOM 48 Mece1 (3a 60/IecHVKe ca TeHOTH-
oM 1 u 4) unu 24 mecena (3a 607eCHNKe ca TeHOTUIIOM
2 u 3). VicnutaHuiy ¢ KouHQeKIjoM BUIIE Of jeHUM
renoTunioM HCV nedenn cy 48 Heie/ba ¢ 063MpOM Ha TO
Ia Cy cBY VIMaiy MHQEKIMjY ¥ TeHOTUIIOM 1, ITo je 6mo
omnyuyjyhe 3a ognyky o myxuan Tepanuje. IIpumapHu
IIWJb JIeYerba 6110 je HOCTU3ambe CTAOVTHOT BUPYCOIOLIKOT
oprosopa (CBO), ognocHo Heratusan HCV PHK PCR y
cepyMy LIeCT Mecelly Off 3aBplIeTKa Tepamnyuje. Bupycono-
IIKM OFTOBOP Ha Kpajy Tepanuje (ETR) nmoppasymesao je
nHeratusaH HCV PHK PCR Hamas y cepymMy oMaxX HaKOH

3aBpueTKa Tepanuje. C gpyre cTpaHe, MCIUTaHUIIY KOT,
kojux je orkpueH HCV PHK y cepymy, 6mio Ha kpajy
Jlederba VIV MIeCT MeCely [0 3aBpIIeTKY IpMMeHe Tepa-
Iyje, 03Ha4YeHM Cy Kao 6onecHniy 6e3 CBO.

ITpe 3anounmarma 1ederba CBaKoM O0/IeCHIKY Cy onpebe-
uu reHoruit HCV u Bupemnja, uspakeHa Kpo3 6poj MHTep-
HaI[MOHA/IHVX jenyHMLa y Muwuntpy kpsu (IU/ml). Kon
360 6onecHuka ypabeHa je cena acrmparona 61omncuja
jeTpe, a aTOJIOT je YCTaHOBMO CTelleH Gpuopose 1 cTeneH
HekpovH}mamaryje mpema ckam Metavir. Ko 27 6omecHn-
Ka II0CTOjajIa je HeKa KOHTPaMHAMKAlVja 3a MUHTEPBEHLIN]jY
(xeModuyja, BacKyIapHu TYMOPH jeTpe U Jp.), Te KOJ IbJX
6uoricuja jerpe Huje pabena. [Toper oBux noparaxa, 3abee-
>KEHa CY 11 0CTajIa 00e/le)kja Koja Cy HaKHATHO aHa/IV3MpaHa
Kao npepukTyBHY (akropu CBO: crapocT 60mecHuKa, 0T,
MHOKYy/Ianyonn ¢pakTopyu pusuka, aktuBHoct ALT, fo3a
npuMersenor PEG-IFN u pubaBupyHa.

Kareropuje obenexja mocmarpama Koje Cy aHaImMsupa-
He Kao nporuoctuyuku gaxropu CBO 6unu cy: reHoTUn
HCV; BupeMnja (03Ha4eHa Kao HUCKA YKOIUKO je 611a
Mama of 600000 IU/ml, unu Bucoka ako je 6uia Beha ox
600000 IU/ml); crenen ¢pubpose ¢ kareropujama ox FO no
F4 (mpu uemy FO noppasymeBa ga ¢pubpose HeMa, a F4 1o-
CTojarbe LMpo3e) U akTUBHOCT off A0 o A3 (ipu yemy A0
O3Ha4YaBa Jja aKTVBHOCTY HeMa, a A3 TEIIKy aKTUBHOCTH);
crapocrt 6onecHuka (Mmabu u crapuju of 40 royHa); 0N
(MYIIKM M >K€HCKN); MHOKY/TalMOHY (aKTOpu pU3UKa
(MHTpaBeHCcKa IIpYIMeHa HApKOTVIKA, IpUMalbe TPaHCPy-
31ja KpBU WM KPBHIUX I€PUBATa, paJ] ca KpB/bY — 3[[paB-
CTBEHM PaJHMIY, U KaTeropyja MHOKY/Ialuja Koja 00y-
XBaTa Marbe JJOMIHAHTHe ITyTeBe npenomemna HCV, kao
IITO CY aKYIYHKTYPa, IMPCUHT, TETOBUPAIbe, CTYAmhe Y
pUsMYHe IONHe ofHOce); BpenHocTu ALT mpe 3anouu-
Bama Tepamnyje (HopManaH HIBO je o 41 U/I, kateropuja
IBOCTPYKO IOBHUILeHe BpegHoCTH je 42-82 U/l, ay Tpehy
KaTeropujy cBpcTaHu cy 6onecHuy ¢ BpegHoctuma ALT
Behnm o 83 U/I); nosa PEG-IFN-a2a kojy ¢y 6071ecHUIN
mo6ujanu (myHa gosa of 180 pg vy Mamwa nosa ox 135
i 90 yg); THeBHe U KyMY/IaTUBHe Jj03e pubaByUpyHa Koje
cy 6omecHuiy go6ujami (Mame wm Buite o, 60%, ogHO-
cHo 80% op pepBubene nose). Kareropuje ananmsupanux
IpeaMKTUBHUX (aKTOpa U HbUXOBa paclofe/a IpuKasaHe
cy y tabemu 1. CMamerbe 103e 1eKoBa OMIIO je JO3BObEHO
YKOJIMKO je BpeTHOCT XeMornob1Ha 6una mama o 10 g/
dl, BpepHOCT nmonmuMop¢oHyKIeapa Mamwa off 750 mm’ u
BpefHOCT TpoMbormTa Mama of 50000 mm’.

3a oppehuame HUBoa HCV PHK y cepymy kopumrthen
je PCR tect (Cobas Amplicor HCV Monitor; Roche Diagno-
stics; ¢ HajHVDKMM HUBOOM yTBphuBama BupeMuje ox 600
Ul/ml). Tenorunusauuja HCV Bpluena je kopuurhemem
LINEAR ARRAY HCV Genotyping Test (Roche Diagno-
stics), TecTa KoOjy IIperosHaje reHotunose 1-6 HCV.

Cratuctnyka obpapa nopataka
Cratuctiuka obpaga nogaraka ypabhena je momohy cra-
TUCTHMYKOT naketa SPSS for Windows, Bepsuja 11.0. Vc-

IINTUBAKBE pa3jinKe MSMebY ABE IpyIie mojaTaka BpIIeHo
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Ta6ena 1. Ofnvke 6onecHNKa C XPOHWYHUM XenaTuTnucom Ll npe
3anounitbatba flieyera

Table 1. Characteristics of patients with chronic hepatitis C infection
before starting the treatment

Bbpoj
MporHocTnykm bakTopu/Kateropuje 60necHuKa o
Prognostic factors/categories Number of ?
patients
Myuiky 226 584
Mon Male
Gender
Kencxu 161 416
Female
Crapoct >40 178 46.1
(roanHe)
Age (years) <40 208 53.9
NHTpaBeHcKa npumeHa
HapKoTUKa 78 20.2
Intravenous drug users
Tpchc])ya_vue 104 26.9
Transfusion
MHokynauuja
QakTop pu3smKa Inocﬁlatli-lor{ 36 9.3
Risk factor
30paBCTBEHM pagHULK 10 26
Healthcare workers :
Buwe dakTopa pusmka 4 10
Multiple risk factors :
Heno3HaTo 155 40.1
Unknown
1 234 61.1
2 18 4.7
leHoTun HCV 3 98 25.6
HCV genotype 4 18 4.7
Buwe reHotunosa 14 39
More than one genotype
Bupemuja <600000 Ul/ml 185 50.3
Viral load >600000 Ul/m! 183 497
HopmanaHn 57 148
Normal
MoBuiweH Jo fABa nyTa
ALT Elevated to 2 times 142 368
MoBuLweH BULLE of
ABa nyra 187 48.4
Elevated >2 times
Fo 37 9.6
B w6 F1 155 40.1
TeneH ¢pubpose
Fibrosis score F2 65 16.8
F3 34 8.8
F4 69 17.8
A0 1 0.3
Crenen Al 238 61.5
AKTUBHOCTU
Activity score A2 109 28.2
A3 12 3.1

HCV - Bupyc xenatutuca Li; ALT - anaHVH-amnHoTpachepasa
HCV - hepatitis C virus; ALT- alanine aminotrasferase

je x*-rectoM 1 PuUIIEPOBMM TECTOM TadHe BepoBaTHOhe
(kaja je eMIIMpHjcKa CUTYyalja TO Ha/llaraaa), a 3a BUILIe
Off IiBe TpyIle mofaTaka kopuurheHa je aHanu3a BapujaH-
ce ca post hoc LSD (least significant difference) Tectom. 3a
MCIUTHBabe oBe3aHocTy Kopuirhennu cy CimpMaHoB
KOeUIVjeHT KOpesIaljyje paHra i BelM4uHa 3ajefHIIKe
BapujaHce. 3a aHAM3Y IPEANKTUBHUX (PAKTOPA, HIXOB

| doi: 10.2298/SARH1210612D

IojefiHaYaH U yAPY>XeH JOIpUHOC y noctusamy CBO,
IIpUMeIbEeHN Cy YHUBapUjaHTHA ¥ MyITUBapMjaHTHA JIO-
TUCTUYKA perpecuja. IloueTHM cTeleH cTaTuCTUYKe 3Ha-
JajHOCTH je YTBpheH Ha HuBoy p<0,05, a cTeneH BUCOKe
CTAaTUCTUYKE 3HaYajHOCTU Ha HuBOy p<0,01.

PE3VNITATU

Crynmja je yxpyunna 387 6omecHuka ca XXII mpoced-
He crapocTy off 41,8+12,1 ropune. Mehy ncnuranuunma
6110 je BUIIIe MYIIKapalia Hero >keHa (OgHOC Io/1oBa 61o
je 1:1,41 y xopucT Myukor nona). Of MHOKy/IaLMOHUX
¢akropa pusuka Hajuemthy cy 6mmm npuMeHa TpaHcdy-
3Mja KpBU U KpPBHMUX fiepuBara (26,9%) 1 MHTpaBeHCKa
IpuMeHa HapkoTuka (20,2%). Vnak, Hajsehn 6poj 6ore-
cHMKa (40%) Herupao je 6110 KOji Off IIO3HATVX HauMHa
npenomema HCV.

[Tpe 3amounmama nedema Kop BehuHe 6onecHuka
yrBpbeH je moBumen HuBo ALT (mpocedyHe BpegHOCTI
109,1+72,9 U/l), pok je xop cBera 15% 6onecHuKa HUBO
OBOT ITapaMeTpa 6110 HOpMajaH.

Y rpynu ucnuranuka Hajuemwhu je 6mo renorun 1
HCYV, ¢ yuectanomhy ox oko 60% meby cBuM reHoTHIIO-
BuMa. Crefiehu o yaecranoctu 6uo je renoru 3 (25,6%),
IOK Cy TeHOTMIIOBM 2 ¥ 4 6uym 3HaTHO pebu (mo 4,7%).
Kop 12 6onecunuka (3,1%) yrBpheHa je konndekuuja ca
nBa renotuna HCV, a kop nBa 6onecuuka (0,5%) KouH-
dekiuja ca Tpu reHOTHIIA.

Kop 360 ncimrannka (93%) pabena je ciemna acnpa-
IjMoHa OuoIcHja jeTpe u ofpebuBanm cy crenen ¢pubpo-
3€ 1 aKTVBHOCT HeKpOMH(}IaMaTOPHOT IIpolieca IpeMa
ckamu Metavir. Ko HajBeher 6poja 6omecHuka youeHn
cy 3Hanu cnabe ¢pubpose - cragujym F1 (40,1%) u Omare
aKTUBHOCTY — cTagujyMm Al (61,5%). Kox 10% 6onecuu-
Ka XJICTOIIAaTOJIOIIKM HajIas jeTpe je 6uo HopMaaH, 6e3
¢ubpose (cragujym F0), nok cy xop 19,2% 6onecHuka
3amakeHu 3HaUM Lupose jerpe (crapujym F4). Ananu-
3upajyhu nmosesaHocT creneHa ¢pubpose 1 aKTUBHOCTY
3abeeXxeHe Py IATOXVICTOMOMIKOM TIPer/ieny, yTBpheHo
je Ia MoCTOju yMepeHo jaka Kopenaiyja usMeby crernena
¢$ubpo3e 1 aKTUBHOCTH 3allajberbCKor nporeca (Crnmpma-
HOB KoeduiujeHT Kopenanuje p 6uo je 0,408; p<0,0005).
Benmunna 3ajenHnyke Bapujance usmely Te e mpoMeH-
/pUBe 6ma je 17%.

Ycnex Tepanuje

Op yxymHor 6poja MCHUTaHMKa Te4eHNX KOMOMHOBAaHOM
AQHTUBUPYCHOM TepanujoM, 166 6onecunka (43,9%) mpu-
Mo je yHy o3y PEG-IFN (180 pg Hepie/bHO), HOK je 212
6onecHuka (56,1%) gobuno Mamwy nosy (135 nmm 90 ug,
Y 3aBMCHOCTH Off pas3jiora CHIDKaBama 703e). 3amaXeHo
je ma cy 60mecHUIM Koju €y Bobujami IyHy 03y HOCTHU-
3aJIM CTaTUCTUYKY 3Ha4dajHo 60/bu CBO (p=0,002). Cra-
TUCTUYKM 3Ha4yajHe pasnuke y noctusamwy CBO nameby
VICIIMTaHNKa Koju ¢y fobujanmu PEG-IFN y nosu o 135 g
n 90 pg Huje 6o (p=0,313). Heratusan HCR PHK PCR
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Ha Kpajy Tepamnuje (ETR) 3abernexeH je xop 79,7% 6ore-
cHuka. [llect Meceny 1o 3aBpIlIETKY Jiederha HeraTUBaH
HCV PHK PCR (CBO) nocTurHyT je Kog, 273 60mecHuKa
(70,5%). Y rpymu ucttanyuka MHQUIMpPAaHUX TeHOTUIIOM
1 HCV CBO je mocturuyT xop, 60,7% 6onecHuka, a Mehy
ycnuTanunyuma ca resorunom 2 u 3 CBO je mocTurnyT y
3HaTHO BeheM npouenTy (reHotun 2 — 83,3%, renoru 3 —
87,8%). AHanmu3oM je yTBpheHo [ja IOCTOjy CTaTUCTUYKA
3HayajHa pasnmyka y nocrusamwy CBO usmeby renorumnosa
1 n 2 (p=0,038) 1 BUCOKO CTATUCTUYKIU 3HAYajHA pas/iu-
ka usMmeby renorunosa 1 u 3 (p<0,0005). CraTucTuyxu
3HaydajHe pasjyKe usMehy renotunosa 2 u 3 Huje 6uIO
(p=0,69).

Cratuctnukn 3HayajHO 60/6u CBO moctusanu cy n
6onecuny maabu on 41 roguHe, 60ECHUIIN KOjI CY UH-
TPaBeHCK) KOPUCTIN HapKoTUKe ($aKkTop pusmka 3a
HCV undexuujy), yKOIMKO HUCY MMaIu UUPO3Y jeTpe
(yTBpheHy maTOXMCTONMOMKIM IperIefoM Y30pKa TKU-
Ba jeTpe VWM KIMHUYKI) I aKO je IpelycaHa IyHa o3a
PEG-IFN. Huje foKka3aHa CTaTUCTMYKY 3HAYajHA Pas3/iKa
u3MeDhy IpocevHNX THEBHYX 03a prbaBUpIHA KOF IPpyIa
6ornecHuka ca mocturaytum CBO i 6e3 wera (p>0,05).
YHUBapMjaHTHOM aHa/IM30M HYje YTBpheHa CTaTUCTIIKY
3HayYajHa M0BE3aHOCT KYMYJIATUBHUX [03a pubaBupuHa
u noctusamwa CBO (p=0,430). Behu nponenar CBO je
3a0eseXKeH U KOJ MCIUTAaHMKa KEHCKOT I110JIa, MCIINATA-
HIKa C BUpEeMIjoM HIDKOM of 600000 UI/ml, 6onecHnka
KOJI KOjUX Cy BpPeJHOCTM aMUHOTpaHCdepasa y cepyMmy
Oute HopMaHe ¥ YKOINKO je 3abenexkeHa cnaba HeKpo-
uH(pIaMaTOpHa aKTUBHOCT VJIM aKO aKTUBHOCT HUje HU
mmocrojaia. Jmak, cTaTUCTUYKa 3HAYajHOCT pasjyKe 3a
oBa oferexxja mocMaTpama Huje nocturuyra (Tabena 2).

MporHocTnukm pakropm ctabunHor
BUPYCO/IOLIKOT OA,roBOpa

Papyu npenosHaBama u ofpehrBarma 3Hauaja IPOrHOCTIY-
kux ¢akropa CBO, mogauy cy aHanIu3upaHu YHUBapu-
jaHTHOM M MYITUBApPVjaHTHOM JIOTMCTUYKOM perpecu-
joM. YHUBapMjaHTHA IOTUCTUYKA perpecHja je IpuMembe-
Ha Ha IIPOTHOCTIYKe (paKTope 3a Koje ce Beh mmoxasano
Ia cy cratuctuuky nosesanu ca CBO (Tabena 2). To cy:
crapoct 6onecHuKa, renotunt HCV, crenen ¢pubpose un
nosa PEG-IFN. Ha Taj HaumH cy ycraHOB/beHU crnefehu
nosutuHu npepukropu CBO: crapoct mo 40 roguHa,
Kopuihermwe HapKOTKKa, nHeKuja reHorunom 3 HCV
u npuMena nyHe fose PEG-IFN (Ta6ena 3). Heratusuu
npenukTyBHU (aktopu 3a CBO 6mm cy umposa jerpe u
nHdexuuja renorunom 1 HCV (Tabena 3).

[TojemuHa4YHM HE3aBUCHU NPOTHOCTUYKY (HAKTOPU
KOj¥ Cy 6M/IM CTaTUCTUYKY 3Ha4YajHO mosesann ca CBO
(p<0,05) aHanMM3MpaHy Cy MY/ITUIUIOM JTOTUCTIYKOM pe-
rpecujom. akTopu 3a Koje je yTBpheHo fa cy 3HauajHO
nose3anu ca CBO cy crapoct 6onecunka u HCV reno-
Ty (Taberna 3). HajsHavajHMjy TOSUTUBHY IIPOTHOCTUY-
kn ¢akrop 3a CBO je nndexnuja renorunom 3 HCV, a
Haj3HavajHuju HeraTuBHY Npenukrop CBO je nndexunja
regoturniom 1 HCV (Tabena 3).

Ta6ena 2. Kateropuje o6enexja nocmatparba noBesaHe ca CTabun-
HUM BrpyconowwKum ogrosopom (CBO) 1 irxoBa CTaTUCTUYKA 3Ha-
yajHocT

Table 2. Categories of variables related with sustained virological
response (SVR) and their statistical significance

I'IporH?(caTTv:rizM I?;:(Topm/ CBO Be3-CBO
f Py ) SVR | Non-SVR P
Prognostic factors/categories
Myukwm 161 65
Mon Male (71.2%) (28.8%) 0722
Gender YKeHcKm 112 49 '
Female (69.6%) (30.4%)
Crapoct >40 150 28
(84.3%) (15.7%)
(roguHe) ° > <0.0005*
Age <40 123 85
(years) = (59.1%) | (40.9%)
138 47
Bupemma <600000 Ul/ml a6%) | (25.4%) s
Viral load | 120 63 :
>600000 Ul/m (65.6%) (34.4%)
NHTpaBeHcKa
npruMeHa HapKoTMKa 69 9 %
Intravenous drug (88.5%) | (11.5%) <0.0005
users
TpaHcoysuje 76 37 0362
DakTop Transfusion (67.3%) | (32.7%) ’
p'&?::fa WHokynauuja 25 16 0155
f Inoculation (61%) (39%) ’
actors
3ppaBcTBEHMN 6 2
pagHuun o o 0.489
Healthcare workers (60%) (40%)
Heno3HaTo 104 50 0.291
Unknown (65.5%) | (32.5%) ’
leHotnn 1 142 92
HCV (60.7%) | (39.3%)
<0.0005*
HCV 3 86 12
genotype (87.8%) | (12.2%)
HopmanaH 42 15
Normal (73.7%) | (26.3%)
MosuLweH go aga nyTa 93 49
ALT Elevated to 2 times | (65.5%) | (34.5%) 0.263
ﬂosm;iHn?/?;ue on 137 50
0, 0/
Elevated >2 times (73.3%) | (26.7%)
Lnposa (F4 nnn
KIVHNYKN) 42 30
Crenen Cirrhosis (F4or | (583%) | (41.7%)
¢M6p03e cIinicaIIy) 0.003*
Fibrosis ’
score Oga;\no S’Fod F1, FZ(MF (I)-'3) 220 71
ther findings (FO, o o
F1,F2and F3) (75.6%) | (24.4%)
YmepeHa 1 Teluka
(A21n A3) 85 36
Crenen | Moderate and severe | (70.2%) | (29.8%)
aKTVBHOCTY (A2and A3) 0552
Activity | Bes aktueHoCTI 1 '
score naka (AOun A1) 175 64
No activity and mild | (73.2%) | (26.8%)
(A2 and A3)
[lo3a 130 36
PEG-IFN 180 g (78.3%) | (21.7%)
0.002*
PEG-IFN 133 77
dose 130 unu (or) 95 ug 633%) | (36.7%)
* p<0.05

PEG-IFN — nervnoBaHu nHtepdepoH
PEG-IFN - pegilated interferon
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Ta6ena 3. YHnBapwjaHTHa 1 MylTUBapWjaHTHa IOTUCTYKA PerpecrioHa aHanm3sa pakTtopa noBe3aHUx ca CTabUIHNM BUPYCOMOLLKVIM OfFOBOPOM
Table 3. Univariable and multivariable logistic regression analyses of characteristics to predict sustanied virological response

YHUBapujaHTHa aHanm3a MynTtrBapujaHTHa aHanm13a

MporHocTnukm paktopm Univariable analysis Multivariable analysis
Prognostic factors

OR (95%Cl) p OR (95%Cl) p
CrapocT (<40 Hacynport >40) . . ~ .
Age (<40 vs. >40) 0.270 (0.166-0.441) <0.0005 0.467 (0.252-0.864) 0.015
®axTop pu3rika (VDU HacynpoT octani) . . .
Risk factors (VDU vs. others) 3.946 (1.895-8.217) <0.0005 2.142 (0.897-5.116) 0.086
Crener gGpose (u1posa Hacynpor ocrarno) 0452 (0.263-0.775) 0.004* 0.719(0381-1.359) 0310
Fibrosis stage (cirrhosis vs. others)
l'eHotn HCV (1 Hacynpor 3) ~ . ~ .
HCV genotype (1vs. 3) 0.215(0.111-0.416) <0.0005 0.283(0.153-0.523) <0.0005
l'eHotnn HCV (3 Hacynport 1) . . N "
HCV genotype (3 vs. 1) 4.634 (2.403-8.970) <0.0005 2.983(1.504-5.917) 0.002
[lo3a PEG-IFN (nyHa HacynpoT Marba) . . B
PEG-IFN dose (full vs. lower) 2.019(1.315-3.324) 0.002 1.385(0.794-2.413) 0.251

*p<0.05

OR — yHakpcHU ofHOC; Cl — uHTepBan nosepema; VDU — MHTpaBeHCKa NpUMeHa HapKoTHKa

OD - odds ratio; Cl - confidence interval; IVDU - intravenous drug users

ANCKYCUIA

Pano otkpuBame xpornute HCV undexuuje, mocrappa-
e TauHe [IVjarHo3e 1 IIPaBOBPeMeHO 1 ofiroBapajyhe re-
Jere JIajy peasHy Hajy 3a usledere 0coba 06omenx of
XXII. InbeBu caBpeMeHe Tepamnuje (aHTMBUPYCHO-UMY-
HOMOJ[YZIaTOPHE) Cy MHOTOCTPYKM: UcKopemwBame HCV,
IpeBeHIja pa3Boja IMpo3e U XeIaToIeTyTapHOT KapIiu-
HOMa, CMamberbe U MOB/Iauerbe eKCTPaXemaTNIKNX MaHNU-
(ecTanuja, mobobIITabe KBaMUTeTa )KUBOTA OOECHNKA I
IIpeBeHIja IIpeHoca nHeKIyje Ha HenHpuuupane ocobe.
Crynmje, Koje Cy YITTaBHOM OW7Te peTPOCIIEKTHBHe, IOKa3a-
Jie Cy 3Ha4ajHO CMamberbe CTOIle MOPOUANTETa Y MOPTAIN-
TeTa 60JTeCHNKA KOjJ CY JIedeH) MHTep(epPOHOM 1 TOCEOHO
CHIVDKEHY MHIMEHIIN)Y Pa3BOja XeraToLely/lapHOr KapLu-
HoMa [6, 7]. Tepanuja ce mpuarohasa cBakoM 60mecHMUKY
MOHA0C06 (MHAVMBUAYaMN3alVija IN YIIOjeANbaBarbe Te-
pamje), y 3aBMCHOCTY Off, CTaJyjyMa 60/eCTH, CTapOCHOT
mo6a, MoCTojarba MPEeersuCTEHTHIX 00IeCTV XPOHUYHOT
TOKa, MOTUBMCAHOCTH GonecHrKa uth. Konsymarmja an-
KOXOJIa ¥ YyIIoTpe6a IMCUXOaKTUBHUX CYTICTAHIY MOpa ce
IIPeKMHYTY, a MeTaboruke 6omecty (aujabeTec, rojasHOCT,
CTearosa jeTpe) MOpajy ce pery/ncari.

Caparmsy TepanyjcKy IPOTOKOT Y JIederhY XPOHIYHE
HCV undekuuje cactoju ce o mpuMeHe KOMOMHaIje
PEG-IFN-a2a/b v pubasupyta. OBoM KOMOMHALIMjOM ce
Mmoxxe moctuhu CBO kox 66% 6orecHmka, LITO je MOBe-
3aHO ca 3HaYajHMM M0OOJBITAEM XMCTOMOIIKOT Halasa
jeTpe u nporHose 6omectu [8]. Y cymrunm, epukacHOCT
Tepanmje, usmMehy ocraor, 3aBucu o renotuma HCV xo-
juM je 6omecHVK MHGUIMPaH: TeKyhy aropuTaM nederba
moBomu fo moctusama CBO ko Buie o 80% 6omecHu-
Ka uHGuuUpanux resorunoM 2 wu 3 HCV, fox je Taj

‘ doi: 10.2298/SARH1210612D

IpoLleHaT KOJ 00JIeCHMKA ca TeHOTUIIOM 1 MHOTO HYDKI,
oko 50% [9, 10]. PesynraTu Halle CTyAuje IOTBPAVIIN Cy
edukacHOCT KOMOVMHOBaHe Tepanyje y noctusamwy CBO.
Heratusan HCV PHK Ha Kpajy nedera 3abenexxeH je KO
79,7% ucnuranuka. Illect Mecenu HaKOH 3aBplIeTKa Te-
panuje (mepuop xmuuuyukor npahemwa) HCV PHK nera-
TUBHOCT 3afip>kajio je 70,5% 6onecHMKa, IITO 3HAYY Ja
je penarc 6onecty yrBpheH Kof 0ko 9% yedeHux ocoba.

BonecHuka ¢ BUPYCOMOLIKUM pelanicoM OMIIO0 je U y
APYTUM CTyAMjama, HajBuiue 1o 19% [9]. Moryhu npu-
CTYI CMambeby MHIVJIeHIYje pe/aIica je MHTeH3UBUpatbe
nederba. bonecuuny nedenu ca 270 ug PEG-IFN-a2a ne-
me/pHO U 1600 mg pubaBupKHA JHEBHO UMay €y 00/bU
CBO u Hixy vHIMAeHLjY pernanca y nopebemwy ca 6ore-
CHUIIMMA KOjU Cy IIpUMaIM yoOu4ajeHy K03y OBMX eKOBa
[11]. MebyTum, ymotpeba Behux nosa 6mna je moBesana ¢
noBehaHOM CTOIIOM HeXXe/beHMX XeMaTOJIOIIKNUX eekaTa.
Moryhe je ma mocroje nogrpyme 6onecHrka MHUIUpa-
HYX T€HOTUIIOM 2 WK 3 KOju 61 MOI/IM MMAaTU KOPUCTU
U Off IPOLLy>KeHe Tepamnuje, fa Oy ce CMambIe CTOIIe pe-
nanca. Pesynraru crypuje Xayujauuca (Hadziyannis) u
capagHuka [10] mokasyjy ma xop, 6onecHuka nHdpuImpa-
HUX F€HOTUIIOM 2 Mau 3, a KOju MMAjy y3HaIpeloBany
¢ubpo3y mmu unuposy jerpe, Kao 1 KOJ OHUX C BICOKOM
6a3ajHOM BMpeMujoM, 48-Hefie/bHU TpeTMaH oMoryhasa
HIDKY CTOIy penainca y nopebemy c nedemeM Koje Tpaje
24 Heperbe.

Y namewm ncrpaxkusamy CBO je mocturnyt xog 60,7%
6onecHuka nuuUMpaHux reHoTutiom 1, 83,3% nudurm-
paHux resorunom 2 u 87,8% mcnuraHuka ca FeHOTUIIOM
3 HCV. OBaxo fiobpe pesynrare o6jalmbaBaMoO CeIEKTUB-
HYIM IIPUCTYIIOM Y 0fabupy 60/ecHNKa 3a Jlederbe: Mila-
be ocobe, penaTuBHO KpaTKO Tpajame xponuune HCV



Srp Arh Celok Lek. 2012 Sep-Oct;140(9-10):612-618

nH}peKje, IPeTXOQHO HeledeH) 60/IeCHNIIN, Koolepa-
TYBHOCT ¥ MOTMBICAHOCT O0/IecHMKa (Fo6pa KOMIUIMjaH-
ca). YKpy4lBamy V JIederbe YBeK Cy IPEeTXOAWIN 0301/b-
HYI pasroBOp ¢ 6OJIECHUIIMIMA, TOKOM KOjUX CY OTBOPEHO
CAOIIITEH CBY Pe/IeBAHTHY ITOZIALIY O IIPEIJIOKEHO]j Tepa-
mmju. Emykarija 6omecHuKa 1 4IaHOBA BUXOBE IIOPONIIe
0 MoryhyM HeXXe/beHIM JIejCTBUMa JTederha O1Ia je cacTas-
HJI JIeO YUTaBOr Ipoleca. YecTe KOHTpoIe 00IeCHNKa, Ja
61 ce IPOIEHNIIO BIXOBO HEYPOIICUXMjaTPUjCKO CTambe
¥ conmjanHo GpyHKIMOHNCAIbE, KA0 ¥ KIMHIIKI eeKTH
Tepamnuje, Takohe cy OMIu BaXkaH acIeKT Jiedema. Anxe-
PEHTHOCT TOKOM IIOYETHOT IIepIOJa Jiederba je IoceOHO
Ba)XKHa, C 063MpPOM Ha TO Jja je paHa CyIpecuja BUpyca
nosutyBa npenykrop CBO. 360r Tora afxepeHTHOCT y
PAaHUM CTaAMjyMuMa Jlederba MOXKe OUTI Off IIPeCyFHOT
3Hayaja y OTHOCY Ha YKYIIHY afiIXepeHTHOCT [12].

[Tpunarohasamwe fo03e PEG-IFN-a2a u pubaBupnna
II0Ka3aJI0 C€ HEOIIXOJHMUM Yy CBAKOJHEBHO] KIMHNYKO)]
IIpaKcy, IOrOTOBO Y CIy4ajy nmopemehaja maboparopu;j-
CKIIX, IIpe CBera, XeMaTO/IOLIKMX ITapaMeTapa. IIyHy o3y
uHTepdepoHa (180 yg HepmebHO) TPUMMIIO je 43,9% 60-
JIECHMKA, a pegyKoBaHe fose (90 miau 135 g Hene/bHO)
56,1% 6onecHuka. YTBpheHo je fa cy MCOUTAHUILIY KOjU
Cy BoOyjamy MyHy B03Y IOCTU3A/IN CTaTUCTUYKY 3HAYajHO
601 CBO Hero 60/mecHUIIN KOjii CY IIPUMaN pegyKoBa-
He fose jeka (78,3% npema 63,3%; p=0,002). loxasanu
CMO Ja cMaberbe 1o3e pubaBypuHa 300r aHeMuje Huje
7oIIe yTHIano Ha noctusame CBO Kaga je KyMylTaTuBHO
u3Iaramwe pubaBupuHy 6110 nsHag 60%. JJo uctux pesyn-
Tata gouum cy u gpyru ayropu [13]. Mehyrum, CBO je
6110 cMambeH Kof 00IeCHUKA KOjy Cy IPUMIUIN Matbe Off
60% KymynatuBHe fjo3e pubaBupyHa (aly CTaTUCTUYKA
3HaYajHOCT Huje focturuyra). [Ipepaxe ce mocremneHo
cMamebe fose prubaBypuHa 3a 200 mg, a He ad hoc cMa-
Ierbe THeBHe 1o3e Ha 600 mg [13].

Op mHoTUX (hakTopa koju Mory yrunary Ha CBO pasma-
TpaH je u 6asanHy HUBO Bupemuje. Jedunncame u gude-
peHImjanuja u3Mehy Hucke 1 Bucoke Bupemuje (T3B. viral
load), xapa cy crangappusosany HCV TecToBU KOHBep3uja
xonuja/mly IU/ml npema crangapayuma CBeTcKe 3hpaB-
CTBeHe OpraHm3sanyje, JOBeJIO je IO IIpelopyke fa IIOYeTHN
IIpar 3a BUCOKY BupeMujy Oyne 800000 IU/ml [14]. Meby-
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Antiviral/Immunomodulatory Combination Therapy: Pegylated Interferon
Alpha 2a and Ribavirin in Patients with Chronic Hepatitis C Virus Infection
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SUMMARY

Introduction Chronic hepatitis C virus (HCV) infection can
progress to liver cirrhosis that causes bleeding from the
gastrointestinal tract, liver failure and primary hepatocellular

carcinoma. Use of standard therapeutic option consists of

recombinant pegylated interferon alpha 2a/b with ribavirin in
order to eradicate virus and prevent complications.
Objective The aim of investigation was to evaluate efficiency
of combination therapy (pegylated interferon alpha 2a/b plus
ribavirin) in patients with chronic HCV infection and to estimate
predictive factors for successful treatment.

Methods A total of 387 patients with confirmed diagnosis of

hepatitis C were evaluated (aged 18- 65 years of both genders).
Patients were treated with pegylated interferon alpha 2a/b
and ribavirin according to a standard regimen lasting 24 or 48
weeks, dependent on virus genotype.
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Results Negative HCV RNA (PCR assay) was recorded in 79.7%
of patients at the end of treatment. Six months after completed
therapy, negative HCV RNA, i.e. stained virologic response
(SVR) was assessed in 70.5% of patients. Statistical summary
of our results concerning SVR confirmed better efficiency of
combination therapy for the following parameters compared to
other investigated variables: age <40 (84.3% vs. 59.1%; p<0.0005),
absence of cirrhosis (75.6% vs. 58.3%; p=0.003), lack of genotype
1 (86.6% vs. 61.8%; p<0.0005), and in patients who received full
doses of pegylated interferon alpha 2a (78.3% vs. 63.3%; p=0.002).
Conclusion Combination therapy of recombinant pegylated
interferon alpha 2a with ribavirin leads to SVR in the majority
of treated patients (70.5%). Successful treatment depends on
a variety of host and virus factors.

Keywords: hepatitis C virus; chronic hepatitis C; pegylated
interferon alpha-2-a; ribavirin
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SUMMARY

Introduction Although Colles’ fracture i.e. a dorsally displaced distal radius fracture (DRF) is one of the
most common fractures, there is no enough evidence to determine the best form of rehabilitation.
Objective To assess whether the use of pulsed electromagnetic field (PEMF) therapy during cast
immobilization of DRF provides beneficial effects on pain, edema, wrist range of motion and function,
as well as on the frequency of complications immediately after cast removal.

Methods The prospective randomized controlled study included 60 women over the age of 55 years
with extra-articular displaced DRF treated with reduction and cast immobilization. The patients
were alternately allocated to either a PEMF group (n=30, received 10 days of PEMF therapy during
immobilization), or a control group (n=30, without PEMF therapy). Pain, function, hand circumference,
wrist and forearm range of motion and frequency of complications for each patient was evaluated within
two to three days of cast removal.

Results Better mean values for the majority of examined parameters were recorded in the PEMF group
than in the control group, but the difference was statistically significant just for edema (p<0.001), flexion,
extension and supination range (p<0.01).

Conclusion During immobilization PEMF therapy in DRF patients gave better results immediately after

cast removal in terms of edema and wrist range of motion (ROM).
Keywords: distal radius fracture; rehabilitation; physiotherapy; pulsed electromagnetic field

INTRODUCTION

Colles’ fracture is an eponym for a dorsally dis-
placed distal radius fracture (DRF). The distal
part of the radius is one of the most common
fractured bones [1] and results from a fall onto
an outstretched hand [2, 3]. DRF is strongly
related to osteoporosis [1] and in osteoporotic
patients it results from low-energy trauma
[4]. The bone mineral density (BMD) in post-
menopausal women with DRF is significantly
lower compared to those without [4]. Several
treatment options are available. Undisplaced
fractures are casted and displaced fractures
are reduced and casted. Unstable fractures
are most often operated upon, especially if
the fracture is impossible to reduce or to be
retained in a reduced position [5]. Because of
inherent biochemical, histological and me-
chanical changes during the immobilization
[6], patients usually have pain, edema, reduced
wrist range of motion (ROM) and disability af-
terwards. Rehabilitation is indicated in order
to maximize functional recovery, as well as to
prevent or treat complications, however usually
used physical therapy modalities are not well
evidenced [3].

Pulsed electromagnetic field (PEMF) de-
vices were created to treat fracture nonunions
based on the observation that electric fields
occur in mechanically loaded bones [7]. Many
clinical studies report that the use of PEMF
stimulates healing of delayed fracture unions
and non-unions [8, 9], accelerates unions in
osteotomies [10, 11], increases successful fu-
sion in patients undergoing interbody lumbar
fusion [12] and accelerates healing of fresh
fractures [13, 14]. But despite reported posi-
tive results and the widespread use of elec-
tromagnetic stimulation in orthopedics, the
meta-analysis from 2008 reported that there
were no definitive clinical data to support its
use in long-bone fractures [15]. Also, PEMF
relieves pain of primary osteoporosis and in-
creases BMD in osteoporosis after spinal cord
injury, but it is still controversial whether
PEMEF enhances BMD in primary osteoporosis
[16]. In 2005, Cheing et al. [2] reported bet-
ter outcome if combination of PEMF and ice
therapy was used in patients with DRF after
cast removal. Based on the above data, we ex-
pected beneficial effects of pain and edema if
PEMEF during immobilization in DRF patients
was used.
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OBJECTIVE

The aim of this study was to assess whether the use of
PEMF during cast immobilization of DRF provides ben-
eficial effects on pain, edema, wrist ROM and function,
as well as on the frequency of complications immediately
after cast removal.

METHODS

The prospective randomized controlled single-blinded
study was conducted at the Physical Medicine and Reha-
bilitation Clinic of the Clinical Center Ni§ between Sep-
tember 2007 and June 2009.

This study was designed to evaluate the outcome of dis-
placed stable DRF in patients treated with PEMF during
immobilization and in those who were not. A total of 74
postmenopausal women over the age of 55 years who sus-
tained unilateral extra-articular displaced stable DRF were
admitted at the Clinic Outpatient Department. All of them
were treated with reduction and cast immobilization at the
Orthopedic Clinic. After clinical and radiographic control
7 days after fracture, they were recruited for rehabilita-
tion. The inclusion criteria were a low impact fracture,
intact cognitive function [17] and no limitation of wrist
and hand function before injury. Patients were excluded
if they had bilateral wrist fractures, previous fracture of
the affected or unaffected wrist, additional wrist fracture,
inflammatory osteoarthritis, peripheral vascular disease
and contra-indicated PEMF (patients with auxiliary or-
gans, i.e. pace makers, all kinds of mycoses and tumors,
intestinal hemorrhage, epilepsy, hyperthyroidism and
acute infection).

Fourteen patients were not included (9 did not meet
the inclusion criteria, 3 met the exclusion criteria and 2
refused to participate). The remaining 60 patients, after
their written informed consent had been obtained, were
enrolled into the study. The study was approved by the
Ethics Committee of the Medical Faculty, University of
Nis. None of the patients dropped out of the study.

Rehabilitation procedures

Enrollment baseline data were obtained for each patient.
The patients were then allocated to either the PEMF group
(n=30), or control group (n=30) alternately. Each patient
was taught and given instructions for a home exercise
program consisting of active shoulder, elbow and finger
mobilization exercises, active fisting and thumb opposi-
tion, as allowed by cast and advised to do these twice a
day for 20 minutes during cast immobilization. After cast
removal they were instructed to perform light activities
in the pain-free ROM until the follow-up. They were also
advised to elevate the wrist if they noted edema increasing.

The patients allocated to the PEMF group received
PEMEF therapy five days a week for two weeks (10 ses-
sions), 30 min daily. The patient’s hand, wrist and distal
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forearm were placed inside a concentric coil applicator, 50
cm in diameter and 35 cm high, which generates an almost
homogenic magnetic field inside the coil, with a peak mag-
netic field intensity of 6 mT, and supplied by electric pulse
frequency of 25 Hz. This field intensity and frequency are
advised for osteoporosis, soft tissue injuries and fracture
treatment by the manufacturer. The PEMF therapy device
was produced by the Elecsystem GMF Corporation A.G.
Switzerland. The PEMF therapy always started on Mon-
day. The patients allocated to the control group had no
other therapy. X-rays were not taken after the enrollment
in the study.

Outcome measures

Evaluation of subjective and objective parameters such as
pain, function, hand circumference and wrist and forearm
ROM for each patient was performed within two to three
days of cast removal between 8 and 10 am. The presence
of complications was also noted. All examined parameters
were assessed by one of the authors blinded to group al-
location.

Pain and function were assessed as the pain and
function subscales of the patient-rated wrist evaluation
(PRWE) score [18], which has been shown to be very sen-
sitive to recovery after DRF [19]. The PRWE pain subscale
has 5 items (4 on pain intensity at rest, during repeated
movement, when lifting a heavy object and when at its
worst, and one on pain frequency). The PRWE function
subscale contains 6 specific and 4 usual activities. Each
item is scored on an 11 points scale (0-10). This provides
pain score 0-50. The sum of the 10 functional items is
divided by two which provides functional score 0-50. The
higher scores indicate greater pain and disability. Wrist
evaluation form was rated by a patient in the presence of
an author, who made questions clear if necessary.

Hand circumference was measured in order to quantify
hand edema using the figure-of-eight measurement [20].
Measurement of each patient’s injured and uninjured hand
was performed. Hand edema was expressed as the differ-
ence between hand circumferences of both hands.

Active ROM at wrist and distal radio-ulnar joints was
measured using a standard full-circle goniometer and re-
corded in degrees according to the method suggested by
the American Academy of Orthopedic Surgeons 1988 [21].
Flexion, extension, radial and ulnar deviation, pronation
and supination ROM were measured. Intraobserver bias was
minimized by careful technique and recordings made in
triplicate and the mean of these measurements was noted.

Statistical analysis

Data were analyzed using SPSS for Windows software
(version 10.0). Descriptive statistics was presented as
mean +SD, median and minimum and maximum values.
The normality of distribution was tested using the Shap-
iro-Wilk test. To assess differences between continuous
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Table 1. Baseline characteristics

PEMF group (n=30) Control group (n=30)

Parameter Median Median p

Mean+SD (Min-Max) Mean+SD (Min-Max)
Age (years) 67.90+£5.56 68.50 (55-78) 64.50+£6.02 64.00 (55-78) <0.05
Period of immobilization (days) 28.17+1.68 28.00 (25-33) 27.87+1.91 28.00 (25-35) ns
Time until PEMF (days) 8.67+1.40 8.00 (7-11) 8.97+1.16 9.00 (7-11) ns
Time from cast removal to 2.40+0.50 2.00 (2-3) 2.60+0.50 3.00 (2-3) ns
assessment (days)
Wrist injured
(dominant/non dominant) 1713 15/15 ns

PEMF - pulsed electromagnetic field; SD - standard deviation; ns — non significant

Table 2. Edema, pain and function within two to three days of cast removal

PEMF group (n=30) Control group (n=30)
Parameter Median Median p
Mean+SD (Min-Max) Mean+SD (Min-Max)
Hand edema (mm) 10.20+6.14 10.50 (0-25) 18.17+7.44 18 (5-35) <0.001
Pain score (PRWE) (0-50) 21.60+9.07 20.50 (7-39) 24.47+7.45 25.00 (6-41) ns
Activity score (PRWE) (0-50) 33.70+9.88 35.50 (10-50) 34.50+7.75 35.00 (12-50) ns

PRWE - patient-rated wrist evaluation score (0 indicating the best score, 50 indicating the worst score)

Table 3. Forearm and wrist range of motion within two to three days of cast removal

PEMF group (n=30) Control group (n=30)
Parameter Mean+SD (Nf:/ilsflri\jgx) Mean=SD (M’\/i‘r??li\zgx) P
Flexion (degrees) 46.50+£10.42 47.50 (22-62) 37.33+12.53 36.00 (18-62) <0.01
Extension (degrees) 41.43£10.95 42.00 (21-65) 33.27+12.71 33.50 (12-65) <0.01
Radial deviation (degrees) 10.00+4.50 9.50 (3-20) 11.00+5.63 10.00 (0-27) ns
Ulnar deviation (degrees) 18.00+6.39 17.50 (5-30) 17.10+4.62 18.00 (5-25) ns
Pronation (degrees) 63.57+16.41 67.50 (30-85) 61.03+17.50 64.50 (30-82) ns
Supination (degrees) 54.00+£11.61 53.00 (33-75) 45.40+£10.97 43.00 (30-72) <0.01

variables in two groups the Student t-test was used. If vari-
ables were not distributed normally then the nonparamet-
ric Mann-Whitney test was employed. Proportions were
compared with the chi square test. The p-value of <0.05
was considered statistically significant.

RESULTS

Sixty postmenopausal women with the mean age of
66.2 were included in the study. On average the PEMF
group was older (67.90+5.56) than the control group
(64.50+6.02). The difference was statistically significant
(p=0.026), which could mean that the PEMF group had
worse predisposition for functional recovery. No signifi-
cant difference was seen between the groups regarding
other baseline characteristics (Table 1).

The edema evaluation results, PRWE pain and function
scores are presented in Table 2. Hand edema was found
in nearly all of patients (except 3 patients in the PEMF
group), as well as mild to moderate pain and moderate to
severe limitations of functional activities. Better mean val-
ues for these three parameters were recorded in the PEMF
group than in the control group, but the difference was
significant just for edema (p=0.000).

Regarding the wrist ROM, except radial deviation ROM,
which was slightly lower, the values of other examined
ROMs were higher in the PEMF group, but statistically sig-
nificant difference was found for flexion (p=0.003), exten-
sion (p=0.009) and supination (p=0.004) ROM (Table 3).

Complications associated with DRF were seen in 9
patients (Table 4). The most common complication was
finger stiffness found in 6 patients, 5 of whom were older
than 70 years. Also, 2 patients in the control group had
clinical signs and symptoms of complex regional pain
syndrome type 1 (CRPS 1) according to the International
Association for the Study of Pain (IASP) diagnostic criteria
[22], although it can be difficult to make a firm diagnosis
of CRPS at early stage of the disease. Frequency of overall
and individual complications was lower in the PEMF than

Table 4. Complications within two to three days of cast removal

PEMF group Control group
Parameter (n=30) (n=30) p
CRPS 1 0 0.00% 2 7.14% ns
Median nerve 0| 000% | 1| 345% | ns
compression
Finger stiffness* 2 7.14% 4 13.79% ns

CRPS 1 - complex regional pain syndrome type 1
* Finger stiffness - loss of digital flexion, defined as fingertip to palm distance
greater than 1 cm for all fingers
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in the control group, although the difference was not sta-
tistically significant. The difference would probably reach
the level of significance in a larger study.

No patient had adverse effect of PEMF therapy.

DISCUSSION

This study was designed to compare the results of pain,
edema and wrist ROM evaluation immediately after cast
removal of displaced stable DRF in women older than 55
years treated with PEMF during immobilization and in
those who were not. The results were better in the PEMF
group compared to the control group, regarding edema,
flexion, extension and supination ROM. Also, in the PEMF
group there were no cases of CRPS 1, which is important
because serious cases of CRPS 1 require a long-term physi-
cal therapy to alleviate symptoms.

Persons with DRF are usually referred to rehabilitation
after a period of immobilization in order to return full
function with a painless wrist. Cochrane meta-analysis
reports that there was no enough evidence to determine
the best form of rehabilitation [3]. This is a distressing fact,
as these represent the most common fractures.

The average duration of casting in the study was 28
days. It is in accordance with several other studies [6, 14],
although many studies report immobilization for about
six weeks [2, 3, 23-26].

In PEMF treated patients hand edema was significantly
less in size than in the control group. For edema quantifi-
cation we used the figure-of-eight method, which is shown
to be a reliable and valid measure of hand size in individu-
als with conditions affecting the hand comparing to volu-
metric measurements [20]. Byl et al. [6] performed wrist
edema quantification immediately after cast removal using
circumferential measurements and found a significant dif-
ference between affected and unaffected wrist. Significant
edema reduction was achieved after cast removal in DRE
by combination of ice and PEMF therapy [2], as well as by
manual lymph drainage [27], using volumetric measure-
ment - the gold standard for measuring hand edema. Early
edema reduction is very important as the soft tissue greatly
influences the final functional result. The inflammatory
cascade that results in edema, pain, and joint stiffness must
be treated aggressively and concomitantly with the bone
injury [28].

Regarding pain the results were better in the PEMF
group but did not achieve a significant difference. In con-
trast to our results, Cheing et al. [2] found that the combi-
nation of PEMF and ice therapy produces more significant
pain reduction than ice or PEMF alone. Also, in surgically
treated patients with femoral neck fracture significant pain
reductions were found at day 30, 60 and 90 in patients
treated with PEMF [13]. Pain assessment in our study was
performed using the PRWE pain score which incorpo-
rates the whole spectrum of severity, both in intensity and
frequency [19]. In the above mentioned two studies the
visual analogue scale was used, but in the study of Cheing
et al. [2] pain was assessed during active wrist movement,
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whereas the study of Betti et al. [13] did not report if pain
was assessed during active movement or at rest.

As far as function is concerned it was moderately to
severely impaired and there was no significant difference
found between the groups. As expected, on average one
month after DRF most of the activities, particularly the
specific ones, are formed with severe difficulties. Moreover
some are contra-indicated. Our results are in agreement
with the results reported by MacDermid et al. [18] who,
assessing the recovery of function in 129 DRF patients,
found that the majority of recovery occurred by 6" months
after fracture. Improvement in function at two months
was noted, although moderate difficulty in many activities,
particularly specific ones, was present.

Regarding ROM, a significantly better flexion, exten-
sion and supination ROM, found in the group with PEMF
may be the consequence of minor edema. In the PEMF
group flexion and extension ROM were greater than in
many other studies, immediately after cast removal [2, 6,
23-25]. In some studies extension ROM was less than 30
degrees [23, 25], though it is important for the wrist func-
tion to be greater than 40 degrees, which was achieved
in the PEMF group. Concerning that wrist flexion and
extension ROM are most affected after DRF, the achieved
flexion and extension at one month after the fracture was
very satisfying. The supination ROM was better than in
the study of Cheing et al. [2] and similar as in the study of
Key et al. [24] It is probable that better ROM in our study
was partly due to the shorter period of immobilization.

Although different physical therapy modalities used in
the rehabilitation of DRF to resolve edema and pain, in-
crease circulation and accelerate osteogenesis, up-to-date
there is only a limited research evaluating their effective-
ness. Cheing et al. [2] used ice and PEMF treatment after
casting, i.e. during hard callus phase, whereas in our study
the PEMF was used during the initial 4 weeks, that is the
soft callus or the fibroblastic phase [28].

We found only one study which utilized PEMF stimula-
tion during immobilization in women with extra-articular
Colles’ fracture [14]. The author using bone scintigraphy
in the evaluation of fracture healing noted a significantly
increased healing activity at weeks 1 and 2, but not signifi-
cant at weeks 4 or 8.

Although a considerable basic and clinical research on
PEMF has been reported, their mechanism of action is
not completely clear [29]. PEMF elicits a biological effect
independent of any thermal influence or observable physi-
cal interaction with tissue [30]. It is known to have effects
directly on the cellular level.

An in vitro study has shown that the local application of
PEMEF can elicit a significant arteriolar vasodilatation [30]
and increase in vivo and in vitro angiogenesis through the
endothelial release of fibroblast growth factor 2, an impor-
tant angiogenic factor [31]. These effects on the circulation
could be a possible explanation for better results that we
detected in the PEMF group.

We noted some limitations of our study. The PEMF
group was on average 3.5 years older than the control
group. In our opinion this is without clinical significance,
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because there were no limitations of wrist and hand func-
tion before injury. Another shortcoming is that the pa-
tients were not followed during a longer period to evaluate
if there would be a longer-term difference in outcome, as at
the beginning we aimed to evaluate the condition imme-
diately after cast removal. Also, we could have measured
grip strength, but we found it more important to be done
in a later follow-up.

Strength of this study is the careful selection of simi-
lar extra-articular DRF with exclusion of all patients with
conditions which could influence the results of treatment
outcome.
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MpumeHa MMNYACHOT eIeKTPOMArHeTHOr No/ba TOKOM rMncaHe mobuausaumje
YKeHa C NpeNIoMOM AUCTANIHOT OKPajKa pagujyca y noctmeHonaysu

Munuua Jlazosuh'?, Mupjana Kounh??, Tuguja Qumntpurjesuh??, MeoHa CraHkoBuh?3, Mapuja Cnanesuh??, Tamapa hiupuh*

"MHcTuTyT 33 pexabunutaumjy, beorpag, Cp6uja;
MepnnumHckm pakyntet, YHusep3utet y Huwy, Huw, Cpbuja;

*KnuHvka 3a drsnKanHy meguumHy 1 pexabunutayujy, KnuHnukm uentap, Huw, Cpbuja;

“KnuHuka 3a optoneaujy, Knnhnukn uextap, Huw, Cpbuja

KPATAK CAOPXKAJ

YBop, /ako je npenom guctanHor fena pagujyca ca gop3anHom
Jaucnokaumjom guctanHor ¢parmerta — unu Konecos (Colles)
npenom - jeaaH of Hajuewhux, Hema JOBOJbHO AioKa3a Aa ce
ofpeau Haj6osby 06NIUK pexabunuTtauuje.

Liwm papa Livmb papa 610 je ga ce npolexun Aa v npumeHa
Tepanuje NMMYNCHUM eNeKTpoMarHeTHUM noswem (MEMI) To-
KOM runcaHe Mmobunmsauuje »eHa ¢ NpesoMoM AUCTANHOT
Jena pagujyca no3uTUBHO yTuYe Ha 601, OTOK, 06MM NoKpeTa
1 GYHKLMjy pydHOTr 3r1106a, Kao 1 Ha yYecTaiocT KOMMIMKaLmja
HenocpeaHo HaKOH CKuAarba runca.

Mertope papa [pocnekT1BHa paHAOMM3VIPaHa, KOHTPOANCaHa
CTyavja je 0byxsatina 60 >keHa CTapujux of 55 roguHa ¢ eKkcTpa-
ApTVIKyNapHUM AUCIOLMPaHUM MPENOMOM AVCTaNHOT Aena pa-
Aujyca 36prHYTUM Pemno3nLmjom v MMoBUN3aLjoM rncaHom
noHreToMm. VicnutaHunue cy HausmeHUYHO ynyhuBaHe y rpymny
OHUX Koje cy neyeHe npumeHom VIEMTT (30 »eHa, nprmeHa 10
[JaHa Tepanuje MEMI Tokom nmobunmsatimje) Unm y KOHTPOMHY

MpumrbeH « Received: 08/07/2011

doi: 10.2298/SARH1210619L

rpyny (30 xeHa, 6e3 Tepanuje MEMI). Kog cBake ncnutaHuiie cy
Apyror unu Tpeher AaHa HaKoH CKAakba nmobunrsaumje npo-
LietbVBaHW: CTeneH 6ona, pyHKLja pyyHOr 3r106a, 061M Lake,
06VIM MOKpeTa pyyHor 3rnoba 1 noanaKkTuLe, Kao 1 yyectanoct
KoMnaunkaumja.

Pesyntatu 3abenexeHe cy 60/be NpoceyHe BpeHOCTU Be-
RunHe ncnnTMBaHUX NapameTapa y rpyny KeHa Koje cy neyeHe
npvmeHom VIEMTT, anw je pa3nmka 6una ctaTucTnykiy 3HauajHa
Camo 3a OTOK (p<0,001) n 06uM NokpeTa prekcuje, EKCTEH3Nje
1 cynuHauuje (p<0,01).

3ak/myuak Tepanuja VEMI Tokom nmobunusauunje ocoba
C NpenoMoM AVCTaHOT fena paamnjyca foBena je Ao 60/bux
pe3ynTaTa y nornegy cy3bujarba 6ona 1 noehama obuma no-
KpeTa pyyHor 3rnoba HemocpefHO HaKOH CKUAama runcaHe
nmobunuzauuje.

KmyuHe peun: npenom AncTanHor gena pagujyca; pexabu-
nuTauwja; drmKanHa Tepanuja; MMMYICHO eNEeKTPOMAarHETHO
noswe

MpuxeaheH « Accepted: 27/01/2012
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WUHTerpanHo neuerbe geue ca AUCAEKCHjOM —
yeTpAeceT roguMHa UCKycTBa

Muogpar Crowsmbesuh, fopgaHa Ogosuh, Munocae Agamosuh
(MakynTeT 3a crieynjanHy egykaumjy n pexabunurauujy, Yamsep3utet y beorpapgy, beorpag, Cpbuja

KPATAK CAOPXKAJ

YBop [lncnekcuja je 3HavajaH negujaTpmjckim npobnem Koju 3axTeBa 61aroBpemMeHo 1 ogroBapajyhe
neveme.

Liwm paga Linmb paga 610 je fa ce ucnuta 3Hauaj MHTErpasHor pexabunnTaLyoHOr NPUCTyna y eyetby
JeLe ca JUCNeKCnjoMm.

MeTope papa VctpaxmBamem je obyxsaheHo 300 fele y3pacTta og 11 go 15 roanHa ca gucneKkcujom
pasnuumTor nopekna.

PesynTatm [lobujeHy pe3ynTatu nokasyjy Aa je MHTerpasHo neyerbe AeLe ca Ancnekcujom 6uno 3Ha-
YajHO yCreLHuje oA N30/10BaHOr IOroNefCcKor TPeTMaHa 3a AeceT off MeTHaeCT UCNUTUBaHNX Bapwja-
6n11: 3ameHe rpaduyKkm cnmyHmx cosa (p=0,000), 3ameHe cnorosa (p=0,010), 3ameHe peun — noraharbe
(p=0,019), CTPYyKTypHe MorpeLlKe — npemellTake nnn ymetame (p=0,038), fofaBar-e ClloBa U C/I0roBa
(p=0,001), noHaBsbarbe fenosa peun (p=0,001), untare jegHe peun Ha HEKOMKO MOTPELIHMX HaunHa
(p=0,001), n3ocTaBrbare peun 1 Lenux pegosa (p=0,000), Bpahatbe Ha Beh npountaHu pep (p=0,000)
1 cTeneH agucnekcuje (p=0,000).

3aksbyyak [lncnekcuja 3axteBa MyNnTUANCLIIMHAPHN TePanmujcKn MPUCTYM Y KOjeM je MHTerpanHu pe-

XabunuTaLmjcKk1 TpeTMaH 1U3y3eTHO 3HayajaH.

Kl'by"lHe peun: }J,VICJ'IEKCVIja; pexa6|/|n|/|Tau,Mja; NHTErpanaHo nevyemne

yBop

Hucnexcuja je mopemehaj untama xoju ce, us-
MeDy ocTaror, ofnKyje HelosHaBambeM CTI0Ba,
TEIIKOhOM y aconmpamy JiBa C/IOBa, »IIpecKa-
KarbeM CJIOBa U MamyX peun [1], amu 1 Hekum
npyruM mpatehnm dheHoMeHNMa, Kao MTO Cy
nopeMehaj ke yAPY>KeH ¢ XUITepaKTHBHO-
why (eHr. attention deficit hyperactivity disor-
der - ADHD) u moTtopHe notemkohe [2, 3].
Jlucnekcuja, eTMONATOreHETCKY TOCMATPaHo,
npunaga MynTndakTopckum nopemehajuma
KOjI Cy YCKO Be3aHM 3a BU3Ye/lHe mpobieme
KOjU yTU4y Ha Op3MHY YNTamba.

ITpema Hanazmma Koje je o6jaBuo Llenrap 3a
UCTpaXuBame unTama y Hopsemkoj, fokasa-
HO je Ta OHa MO>Ke OMTY 11 HaclleflHe IPUpOJe,
Tj. ia je mocneauna omrehema reHa Ha Xpo-
Mo3oMy 2 (DYX3) [4]. HajzeTa/pHuje npoyden
Y3POK IUCTIeKcHje je mepeOpamHo KpBapeme,
KOje je 4eCTO y[py>KeHO C aHOMMjOM 1 arpa-
¢dujom [5]. YV sHauajHOM 6pOjy cmydajeBa oHa
0CTaje eTHMOIATOreHeTCKM HejacHa, Te Ce KaTe-
ropuiie Kao UuoIarcka [6].

360r pasMMYNTOT CXBaTarma MPUPOJE AVC-
JIeKcuje, MPUCTYII eYerY Aelie C OBUM IIPOo-
67eMOM J1OCTa je XeTeporeH ¥ IapIiyjajaH.
Tako HIIp. ICMXOTI03Y CMATPajy Aa Cy CTHU-
My/naluja nepuenyuje u mbeHe OaroBapajy-
he obpajie OCHOBHU IIpeyC/IOB 3a IIpaBUIaH
TpeTMaH guciekcuje [7]. Ilpucranune mepu-
IITHCKOT U COMATOIIeICKOT JIederha IIPHOopHU-
TeT [1ajy CTYMY/AIVjl MOTOPHOT U CEH30PHOT
pasBoja MeTofaMa Kao IITO Cy pelTaKcaIyja

wn Heypodunoex [8]. Jloromenu, omnet, HOf-
pasyMeBajy CTUMYJIALUjy TOBOPHO-j€3MYKOT
pasBoja U NMPUAPYKeHNX QYHKIMja INTarba
U nucama Kao npuopuretse [9]. Mehyrum,
uMajyhy y BUy KOMIUIEKCHOCT AVICTIEKCHje,
KaKo C acIleKTa IeHe IPUPOofie, TAKO U TI0 CTe-
TIeHY UCITO/beHOCTI, jaCHO ce Hamehe Heomnxog-
HOCT MYITHAMNCIUIUIMHAPHOT MIPUCTYIIA Y Hbe-
HOM TPeTMaHy y OKBUPY Kojer 6¥1 MHTerpa-
HU CUCTEM pexXabunuTanyje ¥Mao 3Ha4ajHO
Mmecro [10].

LU/b PAOA

[Tomasehu op mpeTmocTaBKe fa HaBefleHU
O7IBOjeHN TPETMaHM He MOTY IOBECTH IO Ke-
JbeHUX pe3y/Tara, [/b Haller pafia 6vo je ma
Ce MCIIUTA YCIeIHOCT yTHIlaja MHTErPajHoT
PexXabMINTaIMOHOT TeYerha Ha 06 obIIamhe
CTama Jierie ca IMCTIeKCUjOM.

METOJE PAOA
NcnutaHnyn

VictpakuBame je o6yxBaTuio 300 pmeue (250
medaka 1 50 meBojunia) yspacra o 11 go 15
rognHa. VcnintuBame je 06aB/beHO y Iepuo-
1y 1970-2010. roguHe y cnegehum ycrano-
Bama: Ciy»x6a 3a ncuxo@uanosouxKe mope-
Mmehaje pernoHamHOT MEIVIIIMHCKOT IIeHTpa y
Mocrapy, y bocun n Xepuerosunn, 3aBop 3a
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ncuxogusnoouke nopemehaje 1 roBOpHy IaTONOTHjy
»1Ipod. mp LiBetko bpajosuh® y beorpany n Kabuner 3a
nedexronornjy ,,Crombesnh® y beorpany. Vicnuranumm
CY CBPCTaHU Y JBe TPYIIe: eKCIepYMEeHTATHY U KOHTPOJI-
HY, IIpM Y€MY je CBaKa 06yXBaTI/ma no 150 ncnuranuka.
VcnuTaHuIy eKCIiepyMeHTaIHe I'PyIIe Cy MOABPTHYTH
VMHTErPaJHOM JIedehY, a MICIUTaHNIV KOHTPOJIHE TpyIe
130JI0BAHOM JIOTOIIEZICKOM TpeTMaHy. Ipyie cy Ha mover-
Ky CTyAMje Oule u3jeHaueHe IIpeMa IOy, Y3pacTy, Tpa-
jamby edersa, Te CTEIIEHY U BPCTY ANCIEKCHje.

UHcTpymeHT

»OTBOPEHM CHCTeM CTUMYJIaLVje XyMaHOT pa3Boja’, Koju
je mpMMembMBaH y eKCIIepyMeHTaIHOj TPYIIY UCTIMTaHNKa,
Y HAllIOj IIPAKCK ce KopucTu of, 1969. rogune, a cactoju ce
ox crepehyx BpcTa TpeTMaHa: 1. CTUMYIaLyja MOTOPHOT
pasBoja; 2. CTUMY/Ialija CEH30PHOT pasBoja; 3. BepbOaiHa
CTUMYNanyja; 4. CTUMYyanyja THOCTUYKUX PyHKIUja; 5.
CTUMY/IAaLJja COLMjAIHOT pa3Boja; 6. penakcanuja, u 7.
MotmBanyja [10]. ,,OTBOpeHu cucTeM CTUMYIalje XyMa-
HOT pa3Boja“ IpuMemBaH je Ha ciefehn HaunH: yobuya-
jEeHU TOK JIOTOIIEfICKOT TPeTMaHa 6110 je IpOMerbeH TaKo Ja
je Ha IIOYeTKY TpeTMaHa JedeKTO/I0r-COMATOoIe], IeTeTy
ca IUCTIEKCUjoM JaBao Bexx6e 3a mudepeHIjanmjy cxeme
terna 1o CrouubeBnhy [10], 3aTym Bexxbe 6ananca 1 KOop-
IVHaLMje 3a CTUMY/IaLlMjy ONMIITEr MOTOPHOT (PYHKIVO-
HIICamba, BeXXOe (1He MOTOPUKE C ITOCeOHNIM OCBPTOM Ha
rpa)OMOTOPUKY, Kao 1 BexKOe 3a CeH30pHe U THOCTIYKE
¢dyuxuuje. Hakon oBux Bexo61, Koje cy Tpajane 12-15 mu-
HYTa, UCTIUTAaHULIU Cy OfITa3VIN Ha PeOBHM IOTOIENCKA
TpeTMaH, Koju je Tpajao 20-25 MUHYTa, fa 61 ce TocIe

Tora Bpahany Ha BexxOe mporpecusHe MuiyhHe penax-
cannje o lllTepny y Tpajamy 8-12 MuHyTa.

Ha mouetky u Ha Kpajy TpeTMaHa MepU/IN CMO HaIpe-
IaK 3a Bapujabyie 13 MEPHOT MHCTPYMEHTA IIOf, Ha3MBOM
»DPp3V CKpMHMHT fielle ca AUCIeKCHjoM U fucrpadujom”
[11], xoju je xom Hac y ymoTpebu ox 1969. roguse. Vc-
IUTKBaHe Cy crefiehe Bapujabie: Temkohe y noBesuBamwy
rpadema ¢ poHeMOM, TelKohe y IIOBe3MBalby I71aCOBA U
CJIOTOBa y peul, 3aMeHe IrpadMuKyl CIMYHMX CJIOBA, 3a-
MeHe (POHETCKY CTMYHMX CTI0Ba, 3aMeHe CTI0T0Ba, 3aMeHe
peunt — norahame, CTPyKTypHe IOTpeliKe — IpeMellTame
WV yMeTambe, 0fjaBabe CI0BA U CIIOTOBA, IIOHAB/bAIbeE Jie-
noBa peun, Tenkohe y npahemy croBHOT mmm 6pojyaHor
HY34, Telkohe y Clefly cMepa YnTarba, YATalbe jefjHe peyunt
Ha HEKOJIMKO MOTPELIHMX HAuVHA, U30CTaB/balbe Pedn U
LielMX pefioBa, Bpahame Ha Beh mpounTanu pey u cTeneH
pucnekcuje. Jlakie, M3 0BOI MEPHOT MHCTPYMEHTA y3eTe
Cy camo Bapujabiie Koje ce OfHoCe Ha BPCTY UCIIEKCHje,
IOK je CTeIeH JMCIeKcuje u3MepeH npema ¢popmymu 10-
20-40 (6rmara guciekcuja — Kajja ce MOTPELIHO IIPOYNTa
10% peun; cpefrba guUCIEKCHja — Kajia Ce IIOIPEIIHO IIPOo-
ynta 20% peun; TelKa JUCIEKCHja — KaJja Ce IIOIPELIHo
npounta 40% peun).

O6papa nogartaka

Jobujenu pesynratu ¢y craTucTudku obpahenn npu-
MEHOM HellapaMeTPIjCKOT TeCTa, jefHO(aKTOPCKOT Te-
cra ANOVA. Jepgnodakropcka ANOVA je xopuithen 3a
VCIIUTUBAbe JOOUjeHNX pe3y/TaTa NCTPaKMBaba 300r
YMEbEHNIIE [1a CMO TOKOM CTATUCTHUYKe 0Opajie IofaTaka
MOpaIM fia TIOPeAIMO pasnuKy usMelhy apuTMeTmaKmx

Ta6ena 1. Pe3yntaTi CTaTUCTUYKOT TeCTUPatba eKCNepUMEHTaHE U KOHTPOJIHE rpyne

Table 1. Statistical testing results of experimental and control group

Bapwjabna McnutuBarbe
Variable Testing 5 e kS F P
g"eby rpynama 0.007 1 0.007 1.055 0306
Tewkohe y nosesmBarby etween groups
rpadema c poHemom YHyTap rpyna
Difficult connecting graphemes Within groups 0.986 148 0.007
to phonemes YkynHo 0.993 149
Total )
g"eby rpynama 0.063 1 0.063 3.256 0073
Tewkohe y nosesmBarby etween groups
r71acoBa 1 C/I0roBa 'y peun YHyTap rpyna
Difficult matching sounds and Within groups 2877 148 0.019 2.877 0.148
syllablesin words YkynHo 2.940 149 2,940 0.149
Total ' ’ ’
Mehy rpynama 22.052 1 22.052 250.265 0.000
Between groups
3ameHe rpaduyKm CAMYHKX CloBa YHvTaD rovna
Replacement of graphics yTap rpy 13.041 148 0.088
L Within groups
similar letters v
KyrnHO
Total 35.093 149
Mehy rpynama 0.028 1 0.028 2.140 0.146
Between groups
3ameHa pOHETCKYM CIIMYHUX C/I0BA Yrviap rovia
Replacement phonetically Wi¥hir§) gyu s 1.945 148 0.013
similar letters v group
KyrnHO
Total 1.973 149

doi: 10.2298/SARH1210625S




Srp Arh Celok Lek. 2012 Sep-Oct;140(9-10):625-629

g";?\)’ere’:]ygfxfps 0253 1 0253 6.804 0.010
3ameHe cnorosa YHyTap rpyna
Substitutions of syllables Within groups 5507 148 0.037

¥g¥;”° 5.760 149

g";@’e;%ygrag"uaps 0.176 1 0.176 5.586 0.019
3ameHe peun - norahame YHyTap rpyna
Substitutions of words - guessing Within groups 4658 148 0.031 4.658

}’gg‘l“" 4.833 149 4833

Meby rpynama 0.113 1 0.113 4404 0.038
CTpYKTypHe norpeLuxe — Between groups
npemMeluTatbe UIn ymeTtahe YHyTap rpyna
Structural errors - displacement or Within groups 3.781 148 0.026
interposition

m’anl”" 3.893 149

g";@’ere";‘ygmaps 0.703 1 0.703 12.059 0.001
[lonaBarbe ci0Ba 1 CJIOroBa YHyTap rpyna
Addition of letters and syllables Within groups 8.630 148 0.058

m’a”l”o 9333 149

g"eetz’a’ereay;'fxfps 0570 1 0570 10.684 0.001
lMoHaB/batbe Aenosa peun YHyTap rpyna
Repeating parts of word Within groups 7890 148 0.053

m’a”lm 8.460 149

Meby rpynama 0.005 1 0.005 0.154 0.696
Tewkohe y npaherby cnosHor Between groups i i i i
unu 6pojuaHor HM3a YHyTap rpyna
Difficulty in following letter Within groups 4828 148 0.033
or numerical sequences

¥g¥;”° 4.833 149

g"eetrx'e;‘;ygfg‘uaps 0.028 1 0.028 2140 0.146
Tewkohe y cnegy cmepa uutarba YhvTan rovna
Difficulty in following 'yrap rpy 1.945 148 0.013
L . Within groups
direction of reading

}’g{:l“" 1.973 149

Meby rpynama
Unmarwe jeae pean Ha Between groups 0.703 1 0.703 12.059 0.001
HEKOJIMKO NOrpeLlHMX HaurHa YHyTap rpyna
Reading one word in Within groups 8.630 148 0.058
several wrong ways

m’anl”o 9333 149

Meby rpynama 0.851 1 0.851 13.479 0.000
Vi3ocTaBsbatbe peun v Between groups i i ] i
Lienux pefosa YHyTap rpyna
Omission of words and Within groups 9342 148 0.063
hole lines

m’:l”" 10.193 149

g"eet?\)’e;“:‘y'g“fg’l‘fps 1.013 1 1.013 14.946 0.000
Bpahatbe Ha Beh npounTanm peg YHyTap rpyna
Returning to the already read line Within groups 10.027 148 0.068

¥g¥;“° 11.040 149

g";rx'e;’;ygf&aps 54.360 2 27.180 175.904 0.000
CreneH gucnekcuje YHyTap rpyna
Degree of dyslexia Within groups 22714 147 0.155

¥g¥;”° 77.073 149

627

SS - 36vp KBagpata; df — cteneH cnobope; MS - 3Hauerbe KBappaTa; p — CTaTUCTUYKA 3HaYajHOCT
SS - sum of squares; df — deegre of freedom; MS — mean square; p - statistical significance
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Crowsbesuh M. n cap. MIHTerpanHo neyeme fgeLe ca AUCIEKCMjOM — YeTpAeceT rognHa NCKycTea

cpenuHa TPYNMCaHNX pe3ynraTa. [IpuimkoM TecTupama
xopuitheH je cratucTiaky naker SPSS, Bepsuja 10.0.

PE3VNITATU

PesynraTy HCTpaXXnBarba, KOjI Cy ieTa/bHO IPUKA3AHN Y
Tabenmu 1, moKasami Cy fia je MHTETPAIHO JIederhe flelle ca
IVCTIEKCUjOM OMIIO 3HAYajHO YCIIEIIHMje Off M30T0BAaHOT
JIOTOIIEICKOT TPeTMaHa 3a JieceT MCIUTUBAHNX Bapuja-
61u: 3aMeHe rpadMIKY CIMYHYX C/IOBA, 3aMeHe CTIOT0Ba,
3aMeHe peun — noraharme, CTPyKTypHe IOrpelKe — mpe-
MeIITarbe WV YMeTambe, ToflaBarbe C/I0Ba M CJIOTOBa, Mo-
Hap/bakbe JIeIoBa Pedll, YNTalbe jeflHe ped Ha HEKOMKO
HOTPELIHNX HadVHa, H30CTaB/batbe PEUl I LIe/INX PefoBa,
Bpahamwe Ha Beh IpounTany pep u cTeleH AVCTEKCH)e.
Mebyrtum, oBaj TpeT™MaH y OZHOCY Ha M30/I0BAHM JIOTO-
HefICKY Huje 6110 ycrenrHnju 3a cnefehe Bapujabme: Te-
mkohe y nosesuBamwy rpadema ¢ ponemom, Temkohe y
TIOBE3VBaKbY I7IACOBA 11 CTIOTOBA Y Peylt, 3aMeHe (POHEeTCKN
C/IMYHMX CTI0Ba, Telikohe y npahewy cnoBHOr nm 6poj-
JaHOT HI33, TellIKohe y c/lefly cMepa YnTama.

ANCKYCUIA

I[Tpernen focTymHe MUTEpaType YKasyje Ha OpojHa ucTpa-
JKUBama 0 HauMHMMa 3a CMambliBabe NoTellIKkoha YnuTama
U IIMCalba, a HajoIICeXKHMja Cy BpIIeHa ITpe IeTHAeCT TOfU-
Ha Ha HoBoMm 3enanpy n mpe fecet ropguHa y CjenymbeHnM
Ameprykum [Ip)kaBaMa. JeflaH of ITaBHYUX 3aK/by4yaKa OIl-
CEeXHMX UCTPaXKMBamba JUCIEKCH]je jecTe [ja Ielia KO Koje
ce KacHMje IUjarHOCTHKYje AUCTIeKCHja UMajy crabuje pas-
BUjeHY GOHOJIOIIKY CBECHOCT Y Y3PacTy Off IIeT TOMHa, a
oBe (oHomOMIKe MOTenTKOhe MMajy TeH/IEHIIN]Y fla OCTaHy
yKOpemeHe ako ce He IIpenysMe ofpebeno yuemwe. [Jajyhu
3Ha4aj POHOJIOIIKOj CBECHOCTH Y caBlahuBamy dnTama,
jemHa o IVIaBHMX HaJja MICTpa)kyBada JiUC/IeKcuje bua je
Ia 6u ce HOHOIONIKA IOPIIKA MOIJIA TOKA3aTy JOBOJb-
HOM Jia ce peBasuby norenikohe mpu 4uramy.

Vnaxk, cTyamje o npuMeHy pOHOJIOIIKe HTePBeHIIje
MIOKa3yjy fia je IpMMeHa CaMO OBe MHTepBeHIIMje Helo-
BOJbHA 3a IIOTIIYHO IIpeBasIaKelbe moTelkoha unTama,
Kao U [Ia je JUCIeKCHja T3B. JBOCTPYKM HefocTaTak [12,
13]. BpemeHOM cy ce ¢popMupae Teopuje O JUCIeKCUjU
Meby KojuMa 1 MarHoLenyIapHa Teopyja, Koja objalmasa
Ia MarHouenyaapHa GyHKIMja HUje OrpaHNYeHa caMo Ha
BU3Ye/He ITyTeBe, Beh yK/bydyje 1 ayANTUBHE VM TAKTUIHE
Mopaurete [14]. OBaj 3ax/pyyak je BeoMa O/11M3aK HallleM
CTAaHOBMIUTY Ja AMC/IEKCUja Ma MY/ITUBAPYjaHTHY eTH-
OIIaTOTEHe3Y.

Pesynrary Halller McTpaKuBamba 3a Bapujabie ,3aMeHa
U YMeTame CI0r0Ba‘, Kao I ,,JofjaBarbe C/IOr0Ba“ BeoMa Cy
C/IVIYHM pesyITaTyMa ucTpaxusamwa Mapduja (Murphy)
n Coueta (Schochat) [15], Koju Cy TOKOM /edema Here
ca IUCIeKCYjOM IIpUMeBUBanIu HeBepOaiHe ayJUTUBHE
BexxOe. IbuxoBu pesynratu nokasyjy fa cy ce KOf UCII-
TaHUKa eKCIIepYMEeHTa/IHe IPYyIIe 3Ha4ajHO [060/bLIIasIe He
caMo HeBepOajHe ayiUTHBHe CIIOCOOHOCTH, Beh 1 poHo-

doi: 10.2298/SARH1210625S

JIOLIKY 3aJJaIlyt CBECHOCTH CJIora (CHMHTe3a, CerMeHTalja,
MaHMIy/IaLyja M TPAaHCIIO3MINja C/Iora). YCIENHA IpyMe-
Ha MY/ITUCEH30PHOT Bexxbarba KopuinhemeM BU3yeTHIX
U ayIUTVIBHMX 3HAKOBa 3a0ernexena je n 'y crypuju Kacra
(Kast) n capapgnuxa [16]. C 063upoM Ha To ja je jefaH
CErMeHT jlederba KOji CMO IIPUMeEbIBAIN MIOfPAa3yMeBao
Bexxbe 3a ceH3opHe QyHKIHje, 3aK/bydyje Ce /A je CACBUM
OIPaBJaHO 32 OBY IPYITy Bapujabiy y CBAKOJHEBHOM Te-
paIeyTCKOM pajy IpUMEbUBATY MHTEIPAIHN IPUCTYIT
KOju1 00yXBara U CEH30PHY CTUMY/IALN]y.

Yecre rpelike 0co6a ca AVICIEKCIOM IIPYINKOM YNTAa
jecy umTarme jefHe peun Ha HEKOIMKO HOTPEeNIHNX Hadl-
Ha, M30CTaB/batbe peull 1 Lie/uxX pefoBa u Bpahame Ha Beh
npounTtanu pe. Maprenu (Martelli) u capaguuim [17] Ha-
BOJie Ia Cy IIPY YATAIbY I0jefyHadHe peun Hajduenthe rpe-
IIIKe 3aMeHa WM M30CTaB/batbe coBa. OHY yKa3yjy Ha TO
7Ia M30CTaB/batbe CJI0BA KOPE/pa ca TeXMHOM 1opeMehaja
BU3YOIIPOCTOPHUX MexaHu3ama. O 3Havajy reprienTnBHe
opraHusanuje 3a YnTame ykasyje u paj Crorepca (Stot-
hers) n Knajua (Klein) [18]. Pesynratu crynuje Tpecon-
nuja (Tressoldi) n capagnuxa [19], koju cy mpuMemuBam
Bakepos (Bakker) ,,bananc Mopien“ u TpeTMaH 3aCHOBAaH
Ha ayTOMaTM3aLj} [IPEIo3HaBama CJI0ra, IOKasyjy Io-
OoJbliIatbe Y TEUHOM YMTaIbY (PIyeHTHOCTH) U TAYHOCTH
ynTamba. [[pUMEHOM MHTErPATHOT JIeUetha Jielle Ca IUCITEK-
CUjOM IIOCTHIIV CMO OO OJbIIIAEbE YNTAFba KOJ MCIIMTAHKA
eKCIIepVIMEeHTAIHe TPYIIe, T0Ce6HO Ha BapyujabiaMa dnTarbe
jemHe peun Ha HEKOJIMKO IIOTPeIIHNX HAYMHA, 3aMeHa pe-
411, N30CTaB/balhe peun I Iie/inX pefoBa, Bpahame Ha Beh
MIPOYMTAHM el U TIOHAB/batbe JIEOBA Pedn, @ ¢ 0631poM
Ha [IPETXOJJHO HaBeJleHe pe3y/ITaTe MCTPAKMBAEbA, MOXKe-
MO yKa3aTu Ha Ioce6aH 3Hauaj KOMIIOHEHTe TPeTMaHa 3a
no6oplIabe THOCTYKIX QYHKIM]ja, Kao 1 Bexxbe 6amaH-
ca. Ipymna Bapujabnu (Temkohe y nosesusamy rpagema c
¢doHemoM, Ternkohe y [TOBe3MBaIby I/IACOBA U CIIOTOBA Y
peun, 3aMeHe GOHETCKI CIMYHUX CIIOBa, Temkohe y mpa-
hemy croBHOT it 6pojuaHor Hu3a, Temkohe y crexy cMepa
4MTarba) 3a Koje HICMO MOIIV [ja YTBPAVMO CTaTVCTIY-
Ky 3HA4ajHOCT IIPUIIAJA JOMEHY M30/I0BAHOT JIOTOIECKOT
paza, LITO YIIPaBO MMa IIPUMEH/BUBY BPESHOCT Y CBAKO-
JHEBHOj IIPAKCH, jep Ce Ha Taj HauMH IUTeJ BPEMEHCKM I
KaJIpOBCKU IIOTEHLMjaJl Y IIPOLieCy pexabunmuranyje.

3AKJ/bYYAK

ITpernen focafalmbyX UCTpaXKBatba IOKasyje ja je, 30or
PasIMYINUTOr CXBaTaka IPUPOJE NMUCIEKCHje, IPUCTYTI Je-
Jemy flelie C OBUM ITPOOIEMOM XeTepOreH 1 MapIiujaaH.
Vmajyhm y BUy KOMIUIEKCHOCT AMC/IEKCHUje Y TIOTIeRy
IpUpOJie M CTeTeHa UCIO/beHOCTH, jacHOo ce HaMmehe Heo-
IIXOJHOCT MYITUAVICUMIIIMHAPHOT IIPUCTYIA Y JIeYerby
Y OKBUPY KOjeT 6V MHTETPATHN CHCTeM peXxabuanranuje
JIMAO0 3HA4ajHO MECTO.

Pesynratu oBor ncTpaxmpama IMOKasyjy fa je MHTe-
TpajIHO Jiedee Koje IoKpuBa Behn 6poj eTnonaroreHer-
ckyx (aKkTopa 6MI0 yCIelTHumje 3a leceT Off TIeTHAeCT JC-
IMUTUBAHNX BapujabIy y OMHOCY Ha M30/I0BaHM JIOTOMe]-
CKJM TpeTMaH. 360T Tora IocToju oNpaBfjaHa NoTpeba 3a
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yBoberbeM MHTErpaTHOT 06/IMKa TPEeTMAHA Y CBAKOJLHEBHI
TepaIeyTCKN paf, y3 HocebaH OCBPT Ha 3Ha4aj MOTOPHE I
CEH30pHe CTUMY/Ialyje, Kao He3a00M/Ia3HNUX [Ie/I0Ba 0Ba-
KBOT 00/IMKa JIeuerba.

C 0631poM Ha TO [a pe3y/ITaTy NCTPAKMBAA TOBOPE
y IPWIOT MHTETPATHOM JIEYEHY JIelle Ca JUCTIEKCI]OM, Taj
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Integral Treatment of Children with Dyslexia — 40 Years Experience

Miodrag Stosljevi¢, Gordana Odovi¢, Milosav Adamovic¢

Faculty for Special Education and Rehabilitation, University of Belgrade, Belgrade, Serbia

SUMMARY

Introduction Dyslexia represents a significant pediatric prob-
lem requiring prompt and appropriate treatment.

Objective The aim of this study was to examine the signifi-
cance of integral rehabilitation approach in treating dyslexia
of children.

Methods Objectives of the study were accomplished on a
sample of 300 children, aged 11-15 years, with etiologically
variable dyslexia.

Results The results gained from the integral treatment of chil-
dren with dyslexia were more successful than those obtained
from isolated logaoedic treatment, when compared in 10-15

MpummneH « Received: 05/05/2011

examined variables; replacement of graphically similar letters
(p=0.000), replacement of syllables (p=0.010), replacement of
words - guessing (p=0.019), structural errors - displacement
or insertion (p=0.038), adding letters and syllables (p=0.001),
repeating of word parts (p=0.001), reading of a word in sev-
eral wrong ways (p=0.001), omission of words and whole lines
(p=0.000), returning to already read line (p=0.000), level of
dyslexia (p=0.000).

Conclusion Dyslexia requires a multidisciplinary therapeutic
approach in which integral rehabilitation treatment has an ex-
ceptionally large significance.

Keywords: dyslexia; rehabilitation; integral treatment
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OpTOAOHTCKA Tepanuja acumeTpuje nMua
Y3POKOBaHe paHUM NPeNnoMOM KOHAWUNA KOA

nawujeHTa y pacrty

KoncTanTuHoc Managonynoc!, TatjaHa TaHuh?, Bnagumnp Miutnh?
'CneumjanucTiuka OpPTOAOHTCKa OpAMHaLmja, KaTepuHu, Mpuka;

2KnuHuka 3a ctomatonorujy, Huw, Cpbuja

KPATAK CAZPKAJ

YBopa bpojHu cy y3poum HacTaHKa acumeTpuja nuua. ACMeTpuje uua Mory ce NOAENUTA Y TpU raBHe
KaTeropuje: KOHreH/TanHe, pa3BojHe 1 CTeYeHe Kao pe3ynTaT obosbetrba nnv nospepe. Hajuewwhn y3pok
CTeYEHNX acMeTpuja NnLa je NpesioM KoHAWNA. JefjaH of HaurHa neversa je GYHKLMOHaIHA OPTOAOHT-

CKa Tepanuja.

Mpukas 6onecHuka Kog aesojunie y3pacta o 10,4 roamHe ocHoBY Npobnem 6110 je NporpecmBHa acu-
MeTpuja nuua. AHAMHECTUYKM je yCTaHOB/beHa TpayMa dauujanHor npegena y y3pacTy of ABe rofuHe.
Jleuerbe ce cacTojano of nprmMeHe GpyHKLMOHANHOr anapata (MoguduKoBaHy akTBaTOpP) Y GUKCHMX

anapara y roptO0j 1 [OH0j BUANLIN.

3aksbyyvak bnaroBpemeHo AunjarHOCTMKOBaH NPeioM KOHAWNA, KOjyi AOBOAU A0 aCMeTpUje NnLa, MoXe

Ce ycrnewHo Kopmurosat OPpTOAOHTCKOM TepaI'IVIjOM.

KrbyuHe peun: acumeTpmja n1ua; NpenomM KOHAWIA; OPTOLOHTCKA Tepanija

yBof

AHTpOIIONOIIKA MICTPaXKMBakba Cy yKasaa Ha
BPJIO y4ecTasly 1I0jaBy acuMeTpuje 1L UIn
T3B. HETIATOJNIOIIKe — HOPMaJlHe aCUMeTpHje,
Koje ce leUHNITY Kao pas3nmKa y BeMIMHN
neBe 1 flecHe cTpaHe nuna [1]. Hajsehu 6poj
CTyZIMja IOKA3ao0 je Ja je leCHa CTpaHa IuLa
IIMpa HeTO JIeBa U Jla TI0CTOje Marbe VIV BU-
Ile ynajpyBe pasnnke nsMeby nese u gecue
cTpaHe [2, 3, 4]. Yspounu acuMeTpuja muua (ma-
TOJIOLIKMX) MOTY OMTH pasmuyuuTi: 060/bemna,
CUHJIPOMM, pacIleny, apTPUTIC. 3a Y3pOK Ha-
CTaHKa acMMeTpHje MIia OKPUBIbYje ce U TIpe-
JIOM Yy TIpefienny KOHAMIa MaHAuOye, mTo je
Hajyemrha mocnenuIia nospesie y Kpanmoda-
IujanHoj peruju [5, 6]. YdectamocT mpenoma
KOH/IVJTAPHOT ZIefIa y OfHOCY Ha JIpyTe flefioBe
MaHgubye je 17,5-52% [5, 7-10].

Hajuemrhu yspor HacTaHka mpenoma KOH-
IMIa KOJ, Ofipacinx ocoba Cy Mmospeie 3a/0-
6ujeHe y caobpahajuum Hecpehama, nospene
Ha pajHOM MecTy (IpodecuoHante TpayMme),
aloBM, TOBPEJie TOKOM CIIOPTCKIUX aKTVBHO-
cTH, anu u Hacwba. Kop ferie mpesoMu KoH-
mna Hajuemrhe Hacrajy 36or Hecpeha TokoM
BOXHbe OMITVKIIA, TaJOM HU3 CTETeHNIIe UIN
3a BpeMe CIIOPTCKUX aKTUBHOCTH [5, 6, 10].

Ejuyen (Engel) u bpopu (Brodie) [11] cy
3aK/BYUVIN 1A TIPETIOMM Y TIpefieTy KOHAMIA
UMajy 3a ToceanIy fedunuTapaH pacT Ha I10-
BpebeHoj cTpaHy U TUIIMYHY ANCTOP3Ujy 06-
nuka MaHAnOyne. IIpeom KoHUIA He yTpo-
»KaBa yBeK pacT MaHAu6ye. IIponmcHo caHm-
PaH IIpeIoM YIIaBHOM He OCTaBIba MOCTIeNIle
Ha pacT. MebyTum, MHOTO TIyTa Ce femana fa

OBaKaB Ipo6/IeM OCTaje HeIMjarHOCTUKOBAH,
TaKo JIa, yC/Ie]l M30CTaHKa CaHaIlMje, MOXKe Ha-
CTaT! TeXak fepopmuret muua [12].
ExcniepuMenTanna ucrpaxmpama JInja (Li)
u capapHuka [13] ypabena Ha manosuma coja
Wistar, ca Iu/beM Jia ce JleTa/bHO JCITNTa MeXa-
HI3aM IIpolieca XUjaIMHU3a1je KOJ ITpesioMa
KOH/IVITa, IOKa3asa Cy /i je KpUTidaH GpakTop
3a TIOBOJbaH JICXOJ] CIIOCOOHOCT peMoyienanyje
U TIOBO/baH MOTEHIIMjaT pacTa KOHAMIA.
ITocToje mBa THIa mpemoMa KOHAMIA: MH-
TPAKaICy/IapHU M eKCTpaKaIcynapHu. Yoou-
JajeHo je fa ce KOPMCTH Iofiesa IpeMa aHa-
TOMCKOM MeCTY HaCTaHKa IIpelioMa: Ha TTIaBU
KOH/VIA (MHTpaKaICylTapHN), BpaTy KOHAMIA
(excTpakarcynapHu) 1 y CYOKOHAMIAPHO] pe-
ruju [5, 6]. ®akropu koju oxpebyjy na nmu he
IpeIoM/bEHM JIe0 KOHJV/IA OCTAaTV Ha MCTOM
MecTy umy he ce IeTMMIYHO MM TOTATHO T10-
MEpPUTH jecy: IIpaBall CUIe yAapIia, akTUBHOCT
JlaTepayTHOT NTepPUTOMIHOT Mymnha, To3unuja
TOme BUINIe TOKOM IIOBpeJie, Kao I CTEIeH
HOBpefie YnTaBe Nome Bymie [14].
Bpar xoHauna je HajoceT/bUBUjU [ieO MaH-
Iu6ye KOJ OfpaciIuX, amy ¥ KOf fielie.
HeodeknBaH 1 HaIIM yhapar y mpemeny
6pasie MOKe JOBECTM [0 IIperoMa KOH/VIA
Ha jeHoj My Ha obe cTpaHe, WTO he 3a 10-
CTIeAMITY IMATH OCTab/beH PacT jefiHe I o6e
CTpaHe MaHAMOYIIe M OCPEeaH YTHUIAj Ha pas-
BOj IPYTVX IEHTOCKENETHUX CTPYKTYpa, aKo
ce TIOBpefia He IUjarHOCTUKYje ¥ He CaHMpa
6marospemeno. Koy Heke ferie ¢ mperoMoM
KOHJWIA jaBJba ce Omar 6011, anu je Moryhe u
Ta pobe 6e3 cMMITOMa, TAKO /la POANTE/BU He
obpate maxmy [12].
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Jella uMajy BeIMKM MOTEHI[Mjall OCTeOreHese, Koju
omoryhaBa 6p30 okolITaBame IpeioMa 3a TPU-YeTUPU
Hefiebe. Y PeTKVIM CIy4ajeBMMa jaBjba ce caMo (p1OpO3HO
okolTaBame. OBaj paxTop gonpuHocyu BeheM moTeHuja-
JIy peMozernanyje Koj HelIOTIYHOT IIpesioMa [6, 15].

ITocroje gBa pasjora Koja MOTy JOBECTH O CMarbeHOT
pacra: TyOUTaK CTUMYITyca 32 HOPMa/IHU PacT Y CeKyH-
IapHO, 300r MeXaHMYKe peTpaKliije CTBOPEHOT OXKIM/bKa.

O6u4HO 1oC/Te IpetoMa KOHAMIA CIIOJbAllbI IITePU-
roygHM Muinh Byde KOHAVIAPHI CETMEHT BaH 3I71006-
He jamurne. Ako ce QpyHKIIMja HOPMaJHO HacTaB/ba U
OKJIy3Mja OCTaje HOpMaJIHa, JOJIas! 1O peMofienanuje u
pereHepanyje apTUKy/IapHe IOBPIIVHE, a IIO3UIIMja MaH-
nubyre ocraje HempoMeweHa. Pamyc he 6utu kpahm Ha
IIpeZIoM/beHOj cTpaHu. TakBo cTame he HacTaTn y 0KO 75%
CIy4ajeBa, JOK Koj ocTammx 25% Moske ohy 10 KOMIIeH-
3aTopHOr pacra [16].

Ipyra moryhHoCT je HacTaHak QYHKIMOHATHE MaH-
mubynapHe aHKmo3e. OHa HacTaje 300T OXKM/BHOT TKVBA
KOjJ ce CTBapa y KOH/IMJIAPHO] peruju Iocie IperoMa u
MO>Ke YTUI[ATV AMPEKTHO Ha pacT MaHamoOyite. [Ipomry-
3uja (mokpeT MaHAMOYIIe Ka Hatpey) je orpaHndeH. Takas
TUII aHKIJIO3€ Ce jaB/ba KaJia je IIPelIOM/beH [Ie0 KOH/VIA
IenuMudHo rmoMepeH [17]. Ako mocie mpeoma HacTaHe
IeNMIYHA pereHeparnyja KOHAYIapHOT HacTaBKa, OHJa
he ocHOBHO obenexje KIMHMYKe CITMKe OUTH youbUBa
pasnuka usmeby LeHTpanHe OKITy3Mje U LieHTpasHe pe-
nanyje (pusnononixor Muposama). [Tojequum ayropu cy
YCTQHOBWIIN Jia Ce KOJi HeKMX 0co0a jaB/ba KOMIIEH3aTOp-
HU OJITOBOP KOjJ OBOAM J10 IOBehaHOr pacTa KOHAWIA
yIpOXKeHe CTpaHe, ca AVCIIO3VULINjOM CpelJHe JOmbe YCHe
u 6pajie Ka CynpoTHOj cTpanu [16]. MexaHusaM HacTaH-
Ka KOMIIEH3aTOPHOT pacTa jOoLI HUje jacaH, alu MOCTOjU
MoryhHOCT fja ce TakBa I10jaBa jecy 11 y APYTUM KOCTUMA
ckenera [17].

[Tpepucnonupajyhu gaxropu 3a HacTaHaK aHKUIO3e
CY MHTpaapTUKYy/IapHa KpBapera 1 XeMaToOM 300T MHTeH-
3MBHe BacKy/lapusanuje, Hapounro kog Miaabe feue [18].

AHKWIO3a MOXKe OUTU MHTpAKaICylTapHa U eKCTpa-
KarncynapHa. Kao cexynnapse fedopmanuje jaBpajy ce
IIOMepeHOCT Opafie Ka moBpeheHoj cTpanu u acumerpuja
mmua [19-22]. Iocnenniie pecTpUKTUBHOTL pacTa Cy Kpa-
TaK paMyc MaHyOy/Ie I MHKIVHALMja OK/Ty3a/THe PaBHIA,
IITO yTUYe U Ha PacT Makcue [23, 24].

MeTope Koje ce KOPUCTe 3a CaHALM}Y IpesioMa KOHMU-
JIa 3aBJICe Of y3pacTa IallMjeHTa, KOMIUIMKAIMja HacTa-
JIMX yCIep peioMa JPYIMX JieJloBa MaHauOyIe, of Tora
fia JIM je IIpe/IoM yHWUIaTepaiaH Yy OuiaTepana, 1a i
je ZOILIO O AeMMMIYHOT VJIY IIOTIYHOT IToMepaa Cer-
MeHara ¥ y KojeM IIpaBIy, Kao U Off TuIla Ipenoma. Jlede-
e MOXKe OMTI KOH3€PBATUBHO, Y3 IIPUMEHY aHa/ITeTHKa
M MeKy MICXpaHy, MMOOMIm3anymja ¢ MHTEPMaKCUIaPHOM
(duKcanmjom, nim OpTOJOHTCKA Tepanuja GpyHKIMOHAI-
HUM anapatuma [25]. Y HajTeXXum cnydajeBuMa, Hapo-
YITO KOJ OfPAC/INX, MHANKOBAH je XMPYPIIKY 3aXBaT C
pernosuijoM 1 ¢pukcanyjom pparmenara [5, 7, 14]. Kog
nerie Hajpehu 6poj ayTopa mpernopydyje Tepamnujy momohy
(YHKIMOHATHYX allapaTa, Yujii AU3ajH 3aBJCHU OF IU/beBa
nedema [5, 6, 26, 27].

MPUKA3 BOJIECHUKA

JleBojunia yspacra of 10,4 rofiHe jaBuIa ce Ha Tederbe 360r
acuMeTpuje 1L, Koja Ce, IPeMa PeduMa IbeHe MajKe, I10-
roplIaBaja 13 TOAMHE y TOfAMHY. VI3 anaMHe3e ce casHao
Ia je mO>KyBe/Ia HOBPENY JIMLIA Y IIpefe/Ty BUINYHOT 3I7100a
Kajja je MMaJa iBe FOfMHe. AHA/IM30M JIULIA en face yCTaHO-
BJ/bEHA je acuMeTpyja IMLA Ca IeBMjal/jOM [JOHhe BUINLIE
Kka 71eBoj cTpanu (Crvika 1a). Ilpenmba BucuHa /mia je 6ua
HOpMaIHa. AHa/IM30M JIML]A U3 IIPOQIIIa yOWBMBO je HAIIper
uckoreHo e (Cimka 1b). OcMex je 610 acuMeTpudan
(Cruxa 1c), a ycHe cy 6ure myHe u komreteHTHe (Cruka 1a).

VHTpaopanHa ncnuTuBama Mokasana Cy jia je manmu-
jEHTKMIba ca KACHOM MeIIOBUTOM fieHTHyjoM (Crmka 2).

Oxnysannu Hamas (Cnuka 3) mokasyje ca ilecHe CTpaHe
OKTysujy y Knmacu I ca TengeHnujom Ka knacu 111, a ¢ nese
ctpane 1/2 xnace II. IlocTojanu cy oficTyname cpefyHe
momux cexyTuha 3a 3,5 mm Ka 11eBOj CTpaHM U pacTpe-
cuTa IPOTpYy3uja ropmux cekyruha.

DYHKIMOHATHO UCIIUTUBAbE je TI0Ka3asIo Ia TIOCTOoj1
CMambeHa IMOKPeT/bUBOCT /IeBor Kouauna. [locTojana je
HeBMjaLMja gObe BUINLE Ka 7IEBOj CTPAHM TOKOM OTBa-
pama ycTa, orpaHMYeHa 1 OTeXXaHa JlaTepaHa KpeTba
Ka JIeCHOj CTpaHM, Kao 1 [ojaBa 60a y Ipefey JeBor
TeMIOPOMaHAMOY/IapHOT 3171062 TOKOM OTBapama ycTa
U JTaTepPaNHUX KPeTHbI.

Ocrarne ofuke OKIysuje yKasuBase Cy Ha TO Jia je Io-
CTOjajIa CUMETPUYHOCT FOPIbeT U LOmer 3yOHOT HU3a; MH-
L[M3a/IHY CTeNleHNK je 6110 3,5 mm, a fy61Ha 3arpuxaja 3
mm. Huje 61710 yKPIITEHOT 3arpyKaja; JeByjaruja cpemy-
He Jomer 3yOHOT Hu3a Outa je 3,5 mm Ka 71eBoj CTpaHy, a
yodeHa je u gujactema n3Meby ropmux cexynha.

Cnuka 1a,b,c. 13rnep nuua naymjeHTa Ha NOYeTKY Tepanuje
Figure 1a,b,c. Patient's facial appearance before treatment

Cnuka 2. OpTonaHToMorpadpckv CHUMaK Ha NOYeTKy Tepanuje
Figure 2. Orthopantomographic rentgenogram before treatment
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Cnuka 4. a) KedanomeTpujcku cHUMAK; b) LpTex KepanomeTpujckor
CHUMKa npe Tepanuje
Figure 4. a) Cephalometric rentgenogram; b) tracing before therapy

Ananusa mpoduIHOr TenepeH/reH-KehaToMeTpyjcKor
CHJMMKa IIpUKa3aHa je Ha ciuiy 4a-6 u y Tabenn 1.

AHanM30M [IOCTEPO-aHTEPMOPHOT CHIUMKA YTBpheHn
CY CMarbeH PacT JIeBe CTpaHe [Obe BIINIE, ca 61arom
VMHK/IMHALjOM OK/Iy3a/IHe paBHM, U IeBMjalllja CpeIHe
Ioe BUINILE Ka neBoj cTpann (Cnuka 5).

Jleyemwe

Ha ocHOBY npeTXOfHIX Hajlasa OCTaB/beHNU Cy U Tepa-
IIVjCKY IM/bEBU: KOpeKIMja acuMeTpuje na, QyHKIV-
OHaJIHO I000/bIIae IIOKPeTa JIEBOT TeMIIOPOMaHAOY-
JIapHOT 3171004, HMBeNanyja 3yOHMX HI30Ba, KOpeKInja
CaruTaJIHMUX OfHOCA 1o I KIace, Kao ¥ KOpeKIyja CpefyHe
3yOHMX HU30BaA.

ITpsoMm ¢azom ob6yxBaheHa je Mmogudukanymja pacra ca
IudepeHIMjaTHIM PacTOM JIEBOT KOHMIA TIOMORY Moau-
¢uxoBanor aktuparopa (Cnuke 6 u 7). CpeguHa 3yOHNX
HJI30Ba OVIa je KOHCTPYKLIMOHVIM 3arpiKajeM IoMepeHa

‘ doi: 10.2298/SARH1210630P

Cnuka 3. ViHTpaopanHe doTtorpaduje npe
Tepanuje
Figure 3. Intraoral photographs before

treatment

Cnuka 5. a) NocTepo-aHTEPMOPHM CHMAK; b) LpTeX NocTepo-aHTe-
PUOPHOTr CHUMKa npe Tepanuje
Figure 5. a) Postero-anterior rentgenogram; b) tracing before therapy

3a 3 mm Ka [ieCHOj CTpaH!, YMMe je HaCTyIN/Ia U KOpeK-
1[1ja OK/Ty3a/THOT OfHOCA. [TanujeHTKIIbY je TpernopydYeHo
Ia Hocy amapart 14-16 catu gHeBHO. IIpoBepa ¢pyHKIU-
OHAJIHOT CTalba U pe3y/ITaTa Tepanuje MoguUKaIjoM
pacTa M3BpIIEHA je TOC/Ie 0CaM MECEI.

Y mpyroj dasu nedeme je HaCTaB/beHO HYKCHUM amapa-
THMa y TOPH0j U JOIb0j BUINLIM Y3 HOILIEHkhe aKTMBaTopa
TOKOM HOhU HapeIHa 4eTHpy Mecelia.

Toxom Tpehe dase nedera IPeKNHYTO je HOLIEHE aK-
TUBATOPa M HACTaB/beHa Tepalyja HUBEIALNjOM TOpIber
V1 JOBeT 3yOHOT HM33, Y3 IIXOBY KOPEeKIIMjY, Kao ¥ KpaT-
KO Holllelhe MHTePMAaKCUIapHe Byde — MexaHuke I kiace,
camo c neBe crpate (Cnmka 8).

YerspTa (hasa o6yxXBaTuia je peTeHLIUjy pesyaTara Te-
pamnyje. [IpuMerenu cy GUKCHY pUTejHEP Y HOWOj U IIPO-
BupHM (IUIACTUYHM) pUTejHEp Y roprboj Bummim (Cnuka 9).

I'maBHM TepanmjcKu LMb IIOMEHYTOT IJIaHa Jederha
6110 je KOpeKIMja acMeTpuje JIULla TOKOM IIepUOfa IIy-
6epTeTCKOT pacTa HolllelbeM anapaTa 14-16 catu JHEBHO
TOKOM ocaM Meceny. [Tocie Tor mepuopa pesynrar je 6mo
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Ta6ena 1. Pe3yntatv aHanv3e NnpodunHor TenepeHareH-kehpanomeTpujckor CHUMKa

Table 1. Results of cephalometric analysis

MpoceyHa
Mepema . [MoyeTHn TpeTmaH 3aBpLUHN TPeTMaH
BpeaHoCT Min. Max. L X
Measurements A Initial treatment Final treatment
verage value
NSBa (°) 131 - - 130 130
FH-SN(°) 6 4 8 8 8
Carutaniu FH—-NA (°) 88 - - 95 94
CKeNeTHN 0fHOCU B o
Sagital skeletal FH-Npog (°) 87.8 82 95 20 91
relationships SNA (°) 80 76.2 83.8 84 84
SNB (°) 78 75 81 80 81
ANB (°) 2.8 0.5 5.1 4 3
FH-MP (%) 23 17 28 23 23
SN-MP(°) 32 30 34 32 31
SN-PP (°) 8.5 7 10 7.5 7
BepTtukanHu .
CKeneTHN ofHOCK NSGn (°) 68 63 72 69 68
Vertical skeletal Y- AXIS (9 50.4 53 66.2 60 59
relationships - o
optba BUCKHa nuua (%,
Upper facial height (%) 44 44 45 455 45
[Lotba BUcnHa nuua (%)
Lower facial height (%) 36 55 56 4.5 55
AB-FOP (%) 90.1 80.75 96 90.5 93
FOP - PP (°) 1.3 9.6 13.8 1" 10
UT-FH(°) 110 105 115 1225 114
UT-PP(°) 110.2 105 115 120 111
UT-APog (%) 22 19 25 38 26
[HeHTanHu ;
oaHoCH Dist1 - APog (mm) 2.7 -1 5 8 5
Dental L1-FH () 65 60 70 57 59
relationships
LT-MP (%) 914 -8.5 7 98 99
L1-FOP(°) 723 68.6 76.7 66 65
L1-APog (°) 23 20 26 28 30
Dist LT -APog (mm) 0 -2 3 4 3
Ur-L1(¢9) 1354 139 150 115 124
MekoTkuBHN Dist UL - EP (mm) -2 -3 -1 -3 -3
opHoCK
Soft tissue Dist LL - EP (mm) -1 2 0 0 1
relationships

CnukKa 6. M3rnep akTrBaTopa y ycTuma naumjeHta
Figure 6. Activator placed in the patient’s mouth

Cnuka 7. V3rnep nuua naumjeHTa c akTuBaTopom
Figure 7. The patient’s facial appearance with activator
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Cnuka 8. Tpeha ¢aza Tepanuje ¢ NocTaB/beHNM GUKCHMM anapaTumMa Y FopH0j U OHO0j BUULIM
Figure 8. Third phase of therapy with fixed appliances in the upper and lower jaw

Cnuka 9. V3rnep 3y6HuX Hr30Ba nocne Tepanuje (a-e) n ocmex nauujeHTa (f)
Figure 9. Dental arches after therapy (a-e) and patient’s smile appearance (f)

Cnuka 10. M3rnep nuua naumjeHTa nocne neyerba (a-e)
Figure 10. Patient’s facial appearance after treatment (a-e)

3agoBospaBajyhu, mro je omoryhuso mpenasax y gpyry
¢asy Tepanuje ¢puxcHuM anaparuma. MehyTum, nomrro je
HaLMjeHTKIba OVIa y MHTEH3VBHOM IIePYOAY PacTa, Off-
JTy4EeHO je Jla ce HaCTaB! Ca HOILEHeM aKTUBATOPa IIPEKO
HOhM y3 npumMeHy ¢pUKCHMX anapara. AKTVBHA OPTOLOHT-
CKa Tepalnuja Tpajasa je 25 Mecenu. Knmuanyko ncnmrusa-
e 110 3aBPLIETKY Jiederba [I0Ka3aJjIo je 3a/j0BOJ/baBajyhy
cumetpujy mina (Cnuka 10). OyHKIMOHATHUM MCIIATH-
BalbeM YCTAHOBJbEHO je OTBapame ycra 0e3 remkoha u
6oroBa u 6e3 Kpenurarja.

VHTpaopanHo UCIUTUBAbE TOCTIE Tepaluje II0Ka3ao
je moOpy HUBeNALMjy 3yOHUX HI30BA, IOK/IAIAlbe CPef-

‘ doi: 10.2298/SARH1210630P

He TOPIbET U JJOmer 3yOHOT H13a, HOpMaJIaH IO/I0Xaj 3y0a,
VHI[M3Q/IHY CTEIIEHNK U AyOVMHY 3arpioKaja U CarnTaaHu
OKJIy3a/IHu ofHoC I Kiace.

Pesynrar aHam3e IpOGIIIHOT Te/lepeHTeHCKOT CHIM-
Ka I10 3aBplIeTKy nedersa (Cmka 11; Tabena 1) ykasao je
Ha KOPEKIVjy MeD)yBIINYHMX CKeTIeTHIX OLHOCA, MIHTep-
VHIM3A/THOT YIIa, KA0 VI MHK/IVHALYje TOPIX ceKyTuha.

Pesyrar aHajv3e I0CTEPO-aHTEPMOPHOT CHIMKA yKa-
320 je Ha KOpeKIMjy acuMeTpuje Nulia 1 Mo o/bIlambe CU-
MeTpuje fomwe Byryme (Cnnka 12).

Ia 6u ce nzberao penyans 360r HacTaBKa Mporjeca pa-
CTa, OfIy9€HO je fja MaLMjeHTKNIba IIPeKo HOhY HOCK 1
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Cnuka 11. a) KepanomeTpujcku cHumak; b) LpTex kedanomeTtpujckor
CHMMKa nocne Tepanuje
Figure 11. a) Cephalometric rentgenogram; b) tracing after therapy

nosunyoHep. [oguHy gaHa o MOYeTKa peTEeHIVIOHOT I1e-
pMozia ofp>Kau Cy ce fobpa HMBeaIyja 3yOHNX HU30Ba
u fo6ap mosnokaj 3y6a, a OKIIy3alHI OJHOCH CY OCTalIN
y I x7acu Kopi, MojIapa ¥ 04H-aKa, Kao ¥ CIarame CpefiiiHe
ropiser U fomwer 3yoHor Husa. OyHKIMja TeMIOpOMaH-
AubymapHor 3r1o6a je octana MpaByIHA, KaKBa je 1 Mo-
CTUTHYTA JIeYeHEM.

ANCKYCUIA

Tepamnuja acuMeTpuje LA Y3pOKOBAHe PAaHNUM IIPeTIo-
MOM KOHJIM/IA IIPUMAPHO Ce 3aCHMBA Ha YCIIOCTAB/bAbY
HopMasHe QyHKINje TeMIIopoMaHgubyIapHor 3r1o6ba
n oknysuje. Kox manujenara Koju pacTy MHAMKOBaHa je
¢dyHKIMOHAMHA Tepanyja MogudUKaIjoM pacTa, fa 61
ce usberna xupypiuka kopekuuja [15]. Mehytum, Hexn
TBpZe ia TaKaB VICXOL HMje YBeK OCcTBap/buB [28].
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Orthodontic Management of Facial Asymmetry Caused by Early Condilar Fracture

in a Growing Patient

Konstantinos Papadopoulos’, Tatjana Tani¢?, Vladimir Miti¢?

'Specialistic Orthodontic Practice, Katerini, Greece;
*Clinic of Stomatology, Nis, Serbia

SUMMARY

Introduction There are numerous possible causes of facial asym-
metry. The facial asymmetry can be summarized and divided into
three main categories: congenital, developmental, and acquired,
resulting from disease or trauma. The most common cause of ac-
quired facial asymmetry is condylar fracture. One of therapy con-
cepts is the functional orthodontic treatment.

Case Outline The case presented is a 10.4 years old girl whose chief
complaint was a progressive facial asymmetry. The patient’s medical
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history established a facial trauma at the age of 2 years. The treat-
ment plan consisted of functional jaw orthopedic appliance therapy
(modification of activator) and fixed appliances on the upper and
lower jaw.

Conclusion Timely diagnosis of condylar fracture, which can lead to
facial asymmetry, can be managed by comprehensive orthodontic
treatment.

Keywords: Facial asymmetry; condylar fracture; orthodontic
treatment
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NPUKA3 BOJIECHUKA / CASE REPORT

Nep3ucteHTHM mesocolon descendens — npuKas
bonecHuKa

3opaH Tpebjewanun', Cphax babuh', TopaH Byuypesuh', Metap Monos'?, HeHag Unujesckun'?,
Munena bnarotuh??

'KnnHwka 3a BackynapHy xupyprujy, IHCTUTYT 3a KapanoBackynapHe 6onectu, [leanibe’, beorpag, Cpbuja;
“MepuumHcKu GakynTeT, YHuBep3uTeT y beorpagy, beorpag, Cpbuja;
3/HcTUTYT 33 aHaToMKjy, MegunumHckn dakynTeT, YHuBep3auteT y beorpagy, beorpag, Cpbuja

KPATAK CAOPXKAJ

YBog 3a pa3nuKy of AeCHe, NeBa NosIoBKHa KOSIOHa 3HaTHO pehe nofsiexe MopdOoLLKIM BapujaLmjama
ycnep HempaBWIHOCTY Koje MOTY fia HacTaHy TOKOM eMbpUOHanHOr pa3Boja oBor Aena LpeBa. MpoLec
dmKcaLmje HUCXOAHOT Aena KOSIOHa 3a 334U TPOYLLIHM 31 MOXe fia U30CTaHe, Kafia HUCXOAHMN KOMIOH
(colon descendens) 3app»aBa cioboAHy NepuToHeanHy netebky (mesocolon descendens) n nobuja opa-
peheHn cTeneH MOKPEeT/bUBOCTU.

Mpukas 6onecHuKa lNprikasaH je 601eCHUK C NEP3UCTEHTHNM ME3OKOIOHOM HUCXOAHOT KOJIOHa (meso-
colon descendens persistens). OBa aHoManwja ce OANNKYje MOKPETHUM ME30OKOSIOHOM HUCXOAHOT KOJIOHa,
KOju Ce Npy»a Of CrleHYHe GieKCype MU HELUTO NCMOZ He [0 Npesiacka HUCXOAHOT KOSTOHa Y CUrMo-
UAHU KonoH (colon sigmoideum). MNep3ucTeHTHN mesocolon descendens je KOA NpriKasaHor 6oecHrKa
06aBWjao TaHKO LIPEBO Y LIefIMH Y LINary (recessus), CMELUTEHOM YNEBO 1 CMoJba of Cpefrbe NnHuje. Ca-
Jp>Kaj 0BaKBe KWJTHE Kece 13a3Bao je CMMTOME YHyTpaLlkbe Kine Koja ce MaHndecToBasna noBpemMeHmM
rpyeBmma y Tpbyxy 1 ogroBapajyhum peHareHorpadckum 3Hauyma.

3ak/byyak CmaTpamo fja 6oecH1Ka ¢ 0BMM aHOManujama MMa MHOTO BHLLE HETO LUTO je TO OMUCaHo Yy

nnTepaTtypu.

KmbyuHe peun: nepsncteHTHW mesocolon descendens; yHyTpalltba XepHWja; Cafpaj KuinHe Kece

yBop

Hucxonuu komoH ce udepeHnmpa us KpaHu-
jayrHOT fiena 3aBpIIHOT IjpeBa. Ha koHauHM mO-
JI0Kaj HVMCXOJHOT KOJIOHA HaKOH 3aBpIIeHNX
CTTOKEHNX IPOIleca poTaluje yTUde U CpacTambe
EETOBOT BICIIEPaTHOT IePUTOHEYMa U TIepH-
TOHea/IHe yIymKarype (mesocolon descendens)
C TTapyjeTaTHNM IIePUTOHEYMOM 3aiiber TpOy-
ITHOT 3U/ja KpajeM YeTBPTOT Mecella MHTpayTe-
pycHor >xuBora [1, 2]. OBaj npouec ¢pukcanm-
je HICXOJJHOT KOJIOHA U HeTOBOT Me30KO/IOHa
MOXe JIa U30CTaHe y ofpeheHuM crydajeBuma
[1]. Tama HUCXOTHY KOJIOH 3a/jp>KaBa PasiIuInT
CTeIleH TTIOKPeT/bUBOCTY Bucehy Ha TepyToHe-
aJIHOj IIETE/bLIN, KOjy HEKM ayTOPM O3Ha4aBajy
Kao Iep3UCTeHTHN mesocolon descendens [3-6].
Kapa je mep3yucTeHTHI Me30KOIOH HYCXOITHOT
Ko/oHa ITpaheH KIVHWYKAM CUMITOMUMA, TO-
BOPM Ce 0 aHOMa/IUju Koja ce Hajuenrhe k-
HIYKYU U PEHATEHCKN MaHMdecTyje Kao yHy-
TpalIba XepHyja [3].

Y 3aBUCHOCTH Off AY>KMHe U BUCKHe (IITM-
pUHe) TIlepUTOHeaTHe MeTe/bKe, HNCXOTHU KO-
JIOH, CTOOOMIaH M MOKPEeTaH, BUCH Ha TIeTe/bIIN
VI JIEKH Y CPEMIFbO]j TMHU]U VIV He3HATHO Y/IEBO
Off Ibe, @ TOHEKAJT YaK JIeCHO Off Cpefibe TMHM-
je, mapanekanHo. Hekasia je y ToM monoxajy
u pukcupan. OBakBe HeyoOu4ajeHe TOKaM-
3aluje MOjeAVHNUX JlelloBa AUTeCTVBHE IIeBU
9ecTo He MpaTe HMKAKBYU CYOjeKTVBHY CHMII-
TOMH, TaKO JIa Cé OHe MOTY CTy4YajHO OTKPUTHU

IPUIMKOM JIMjaTHOCTUYKMX TTOCTYIaKa UM
XUPYPUIKMX 3aXBaTa y TPOYIIHO]j TYTI/BIL.

MPUKA3 BOJIECHUKA

Bonecnuk crap 61 roguHy NpuMJ/beH je Ha
Knmuuky 3a Backynapny xupyprujy VInctury-
Ta 3a KapAMOBacKyIapHe 6omectu ,[enume” y
beorpapny pagu aHrnorpadCKor MCIUTUBAbA.
Ha mpujemy je HaBeo ma oceha 6omoBe 1 rpue-
Be y HoraMa HakoH 50 MeTapa Xofjama, Kao I
HOBpeMeHe IpueBe Y TPOYXY M ONCTHUIIAIIN]Y.
Kmyamaknm mperneiom je yrephen nsocranak
apTEPUjCKMX ITy/I3aLiMja Y JIEBOj IIPEIIOHMN, JOK
CY Y JieCHOj ITpeTIOHN OHe 6mte ocmabbeHe, ca
JyjHUM BacKy/TapHUM ITyMOM. AG7ioMeH je 6110
Y PaBHM TPYJHOT KOIIIa, MeK, ITaMaTOPHO Heo-
CET/bUB, Ca UyjHOM IIepHCTaNTUKOM. bomecHnk
je 4eTMpM rofyHe paHMje 1edeH 360r MIOKap-
IUTNCA, a YITPa3ByIHN HaJIa3 CpIa je II0Ka3ao
HIUCKY ejekunony ¢ppaxunjy (EF=20%).
Mynrucnajcanm CT npernenom (GE Light
Speed VCT 64) norBphenn cy oxnysuja nese
3ajefHITIKe U JIeBe CIIo/balllibe OeffpeHe apTe-
pyje (a. iliaca communis sin. et a. iliaca externa
sin.) ¥ 3Ha9ajHO Cy>XKembe JleCHe CIIo/ballmbe Oe-
npeHe aptepyje (a. iliaca externa dex.) (Cnuka
1). Kao y3rpenaH Haas yo4deHo je #a cy BUjy-
re TaHKOT I[peBa 61Ie y IeTMHN CMEIITeHe ¥
MapaKOIMYHOM IIIIATY IaTePaTHO ¥ YIEBO O
HJCXOJJHOT ¥ CUTMOUAHOT KomoHa (Crmka 2).
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Cnuka 1. TpoammeHsnoHanHu myntucnajcHu CT CHUMaK C MpUKasom
A0PTOMSINjaYHUX CTEHOOKNY3UBHIX fie3uja

Figure 1. Three-dimensional Multi-Slice CT findings: aortoiliac steno-
occlusive lesion

Cnuka 3. iHTpaonepaumoHn Hanas HNCXOAHOT KOJIOHa C NepUTOHe-
anHOM neTesbKoM
Figure 3. Persistent descending mesocolon - intraoperative view

Haxon oBMX Hana3a MOCTaB/beHA je MHAMKAIMja 32
aoprobudemopanny peKoHCTpyKuujy. TokoM excruiopa-
Iuje TpOYLUIHMX OpraHa HUCXORHMU KOMOoH (colon descen-
dens) 610 je TOKpeTaH Ha CTOGOHOj ePUTOHEATHOj TIe-
Te/bI. HMCXOHY KOJIOH je ca CBOjOM IIEPUTOHEATHOM
eTe/bKOM 6110 ITOMepeH YZIeCHO IIpeMa CPefb0j TMHUjI, &
CUTMOVIIHM KOJIOH je 6110 By>Xu 1 HeluTo Beher rmpednnka
of yobuuajenor (Cnuxa 3).

Bujyre TaHKOT 1lpeBa HUCY 6M/Ie Ha yoOU4ajeHOM Me-
CTy y TpOYIIHO]j AYIUBY, [Ia Ce IOCYMEbAJIO 1A CY CMELITe-
He Y KWIHOj Kecu. [opiby 31J; OBe yHYTpalllibe XepHIije
YMHUIA je CpacMHa u3Mel)y HeHOpMarTHOT Me30KOIOHA
JecClieH/IeHCca U JIMCTA [apyjeTaHOT IEPUTOHEYMa 3af-
Iber TPOYIIHOT 3113, 10K je JOrbY TPaHNILY YMHIIA TOPHha
usnua (crista iliaca) nese kapnuane Kkoctu (0s coxae sin.).
C mpenme cTpaHe HalIa3Mo Ce [EP3UCTEHTHI Me30KOIOH
IeCLieH/IEHC, TOK CY 3a/IEbY V[, YMHIIY TTapyjeTaIHM Iie-

‘ doi: 10.2298/SARH1210637T

Cnuka 2. JleBu 604HM Nprika3 myntuciajcHor CT NoaMe3oKonmyHor
cnpata abgomeHa

Figure 2. Three-dimensional Multi-slice CT; The part of the bowel
containing the peritoneal cavity; left lateral aspect

Cnuka 4. /lHTpaonepaL oHy NprKas IeBor PeTPOKONNYHOT Lunara
Figure 4. Left retrocolic recess; intraoperative view

PUTOHEYM JIEBOT KOJIMYHOT »JIeba U jleBa MIujadyHa jama
(fossa iliaca sin.). Y IpoCTOpy OrpaHNYEHOM OBUIM eJie-
MEHTMMa HaJIa3UIIo Ce TAHKO I[PeBO Y LeMNHY (jejyHyM u
mwieyM). CMeILITeHO Y IeBOM NapaKOIMIHOM LIIIATry, OHO
je 6VJI0 CKBPYEHO U YMHWJIO CafipXKaj YHYTpAILIEbe Xep-
Hyje (Cruka 4).

Y unBoOy cpentbe TpehyiHe CUrMOM/HOT KOJIOHA, C OBUM
IeJIoM IpeBa je cpacTao Me3eHTepUjyM TepPMMIHATHOT
JIeyMa ¥ TaKO OTEXABao IPYCTYII PETPOIEPUTOHEATHO
[IOCTaB/bEHOj A0PTY U APYTUM KPBHUM CyfoBuMa. Hans-
MEHMYHO TYIIOM ) OLITPOM JYICEKLMjoM ocnobobeH je
CUTMOVIHY KOJIOH Off IIPUPAC/INLIA, JOK Cy BUjyTe TAHKOT
IIpeBa IpeMellTeHe y yobudajeny mo3unujy (Cnmka 5).
ITo mpucTymy TpOYLUIHOj A0PTH, Y YCIOBMMA OIILITE Xe-
napyHusanyje (5000 1.j. XemapuHa), CTEK/IU Cy ce YC/I0BU
3a KJleMOBambe aopre. YpabeHa je aoprobudemopainna pe-
KOHCTPYKIMja JAKpOH Y mpoTesoM 14x7 mm.
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Cnuka 5. iHTpaonepaunoHmn Hanas Bujyra TaHKor LpeBa y yobuyaje-
HOj no3nunjn
Figure 5. The small bowel in its usual position; intraoperative view

Y mocromnepanoHoM TOKY 3abenexxeHa je HopMaHa
¢dyHKIMja JUTeCTUBHOT TPaKTa, a GONECHUK je IPUMao
nedanocnopute Tpehe renepanyje u GpryopoxuHoIOHe.
KoHTpo/HY mperieay mocie Tpy Mecelia, LIeCT U BaHa-
€CT Mecely TOKa3a/m Cy HopMaJlaH olopaBak, fobpy xe-
MOJVMHAMIIKY ¥ YPeIHY FaCTPOVHTECTUHAIHY QYHKIIY.

ANCKYCUIA

Mopdornonike ofuke IMojefMHNX OpTaHa jeCcy OCHOBa 3a
pasyMeBarbe HBIX0Be QYHKIHje, KA0 ¥ MHOTMX IIaTOJIO-
IIKVX [IPOLieca 1 IPOMeHa KOjJi Ce Y ibJIMa HeKajla OfiBuja-
jy. Jo6po nosHaBame Bapujanyja MOpGOIOLIKIX OI/INKA
II0jeINHMX CErMeHaTa KOJIOHA BEOMa je Ba)KHO, jep OMOTy-
hasa 60/pe pasymMeBame aToreHe3e XUPYPIIKUX CTamba,
eduKacHuje AMjarHOCTUKOBabe 1 OfroBapajyhe nedeme.
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Persistent Descending Mesocolon: Case Report

Zoran Trebjesanin’, Srdjan Babic', Goran Vucurevic', Petar Popov'?, Nenad llijevski'?, Milena Blagoti¢?*
'Department of Vascular Surgery, Institute of Cardiovascular Diseases “Dedinje’, Belgrade, Serbia;

3School of Medicine, University of Belgrade, Belgrade, Serbia;
Znstitute of Anatomy, School of Medicine, Belgrade, Serbia

SUMMARY

Introduction Positional anomalies of the right half of the colon
are quite common whereas positional anomalies of the left half
of the colon are much less common because of embryological
disorders during the period of the embryological development
of that part of the bowel. The process of the fixation of the
descending colon to the posterior abdominal wall can be
absent. In that case, when the descending colon has a free
descending mesocolon, it shows some degree of mobility.
Case Outline We are presenting an example of one of the
anomalies, which is characterized by the persistent descending

MpumsbeH « Received: 31/03/2011

doi: 10.2298/SARH1210637T

mesocolon, which extends from the splenic flexure or just below
it to the sigmoid colon. The persistent descending mesocolon in
our case contains or surrounds almost complete small bowel in
a recess which is located laterally to the left of the midline. The
content of this hernial sac simulates the symptoms of an internal
hernia followed by clinical symptoms and roendgenographical
signs.

Conclusion We are of the opinion that this anomaly is more
common than some surveys of literature would suggest.
Keywords: persistent descending mesocolon; internal hernia;
hernia contents
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Dilated Cardiomiopathy Associated with Celiac
Disease: Case Report and Literature Review

Nemanja Milisavljevi¢, Mirjana Cvetkovi¢, Goran Nikoli¢, Branka Filipovi¢, Nikola Milini¢
Department of Gastroenterology, Clinical Hospital Center “Bezanijska kosa’, Belgrade, Serbia

SUMMARY

Introduction Celiac disease is an inflammatory condition of the small intestinal mucosa induced by
gluten consumption in genetically susceptible individuals, leading to a spectrum of gastrointestinal
presentation. A number of autoimmune and other disorders are highly associated with celiac disease.
Cardiomyopathy associated with celiac disease has been rarely reported in the literature.

Case Outline We present a case of a 27-year-old male with one month history of diarrhea, weight loss,
fatigue, dyspeptic symptoms, peripheral edema, and cardiac palpitations. After positive serological
screening with immunoglobulin A anti-tissue transglutaminase antibody test, the diagnosis of
celiac disease was confirmed with histopathology examination of duodenal biopsy specimen.
Echocardiographic findings were consistent with acute myocarditis. After common causes of myocarditis
had been excluded, probable celiac disease-associated autoimmune myocarditis was diagnosed. The
patient was recommended to undergo a strict life-long gluten-free diet. IgA anti-transglutaminase
antibodies, and anti-gliadin antibodies, were both significantly elevated during the 6-, 12- and 18-month
follow-up. Low compliance to gluten-free diet in our patient led to progressive worsening of the left
ventricular ejective fraction and other serious cardiac complications which warranted invasive cardiac
interventions.

Conclusion Dilated cardiomyopathy associated with celiac disease is a serious condition which requires
multidisciplinary approach involving gastroenterologist and cardiologist. Compliance with gluten-free
diet is mandatory if patients are to avoid progression of cardiomyopathy. Screening of patients with

idiopathic dilated cardiomyopathy for celiac disease is advisable.
Keywords: celiac disease; dilated cardiomyopathy; gluten-free diet

INTRODUCTION

Celiac disease is an inflammatory condition
of the small intestinal mucosa induced by
gluten consumption in genetically susceptible
individuals, leading to a spectrum of gastro-
intestinal presentation. It is one of the most
common genetically transmitted disorders
reaching the prevalence of 1% in overall pop-
ulation. A number of autoimmune and other
disorders are highly associated with celiac dis-
ease. These include autoimmune thyroid dis-
ease, Down’s syndrome, type 1 diabetes mel-
litus, dermatitis herpetiformis, IgA selective
deficit, primary biliary cirrhosis, sclerosing
cholangitis and epilepsy with cerebral calci-
fications. Cardiomyopathy associated with
celiac disease has been rarely reported in the
literature.

We present a case of 27-year-old male in
whom dilated cardiomyopathy occurred simul-
taneously with typical celiac disease.

CASE REPORT

The patient was a 27-year-old unemployed
male admitted to our department with a one-
month history of diarrhea, weight loss, fatigue,
dyspeptic symptoms, peripheral edema, and
cardiac palpitations. His previous medical

history was unremarkable. There was a fam-
ily history of maternal systemic lupus erythe-
matosus.

General examination at admission revealed
marked pallor and lower limbs edema.

Routine laboratory tests revealed severe
iron deficiency anemia and hypoalbuminemia
(Hgb=84 g/L, transferrin saturation=7.32%,
albumin=26 g/L). He had reduced body mass
index (BMI=19.2 kg/m?). Thyroid function
tests were within reference range. Screening
serology for celiac disease — IgA anti-trans-
glutaminase antibodies were highly elevated
(339 RU/ml). Upper gastrointestinal endos-
copy revealed macroscopic signs of duodenal
mucosal atrophy. Histopathology examina-
tion of duodenal biopsy specimen revealed
type III, lesions according to the Marsh-
Oberhuber classification (Figure 1). The elec-
trocardiogram showed a left bundle branch
block (Figure 2). Echocardiographic findings,
which were consistent with acute myocarditis,
showed normal left ventricular ejective frac-
tion (LVEF=50%). Serum creatine kinase — MB
isoenzyme level was normal. Cardiac troponin
I level was increased (0.03 umol/L). Serologic
tests for cardiotropic viruses were negative.
He did not meet the American Rheumatism
Association criteria for systemic lupus erythe-
matosus. Myocardial biopsy was refused by
the patient.
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Figure 1. Microscopic image of the duodenal mucosal biopsy
(HE, x125): Reduced surface of enterocytes with irregular brush-
border, moderate villous atrophy, hyperplasia of glandular crypts,
and pathological increase of intraepithelial and lamina propria
lymphocytes.
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Figure 2. A 12-lead ECG showed left bundle branch block

Celiac disease with probable celiac disease-associated
autoimmune myocarditis was diagnosed. He was rec-
ommended to undergo a strict life-long gluten-free diet
(GFD). His digestive symptoms and peripheral edema dis-
appeared soon after introduction of GFD. After 6 months,
his complete blood count and routine biochemistry were
within normal limits. Exercise stress test showed no ab-
normalities. During 18-month follow-up he gained 16.1
kg (BMI 23.8 kg/m?). Cardiologist prescribed angiotensin-
converting enzyme inhibitors, beta blockers and acetil-
salicylic acid.

In order to evaluate compliance with the GFD, we regu-
larly investigated IgA anti-transglutaminase antibodies, as
well as anti-gliadin antibodies, which were both signifi-
cantly elevated during the 6-, 12- and 18-month follow-up.
Echocardiography showed global hypokinesis and dilata-
tion of the left ventricle with LVEF of 20% to 25% dur-
ing 12-months follow-up. Coronary angiography showed
no abnormalities. Clinically he had heart failure NYHA
stage III, thus diuretics were added to therapy. Because
of bradycardia and advanced heart failure, a permanent
multisite atrial-ventricular pacemaker (DDDR mode)
was implanted. Control echocardiography showed further
worsening of LVEF (15-20%) during 18-months follow-
up. Radiofrequency ablation of the atrioventricular node
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was performed because an episode of uncontrolled atrial
flutter occurred.

DISCUSSION

In this case, we present a patient with celiac disease and
simultaneous occurrence of myocarditis, which later pro-
gressed to chronic dilated cardiomyopathy. To the best of
our knowledge, this is the first case of dilated cardiomyopa-
thy associated with celiac disease in this part of Europe. It
seems likely that in this case, cardiomyopathy occurrence
and its fast progression were causally related to celiac
disease and low compliance with the GFD. According to
available sources, about 17 similar cases have been reported
so far [1-7]. Patients with both serological evidence and
histopathology findings were only included in this review.

A study has shown increased prevalence of celiac dis-
ease in patients with cardiomyopathy [8]. However, an-
other study has shown a lack of this association [9]. Several
mechanisms have been proposed for the development of
cardiomyopathy in celiac disease. Firstly, malabsorption
occurring in celiac disease may lead to cardiomyopathy
caused by severe nutritional deficiencies [10]. Autoim-
mune response directed against antigens present in both
the myocardium and small bowel may be responsible for
myocardial injury [3, 4, 10].

In our review, 9 patients had biopsy proved myocarditis
[4], and 9 patients were diagnosed as having dilated car-
diomyopathy [1, 2, 3, 5, 6, 7], including our patient who
refused myocardial biopsy. Of the patients reviewed, 13
(72.2%) were treated with a strict gluten-free diet alone
[1-7]. Two patients were noncompliant and presented with
worsening of LVEF [3]. One patient died due to intractable
heart failure [1]. The remaining 10 patients had improve-
ment of LVEF and suppression of ventricular arrhythmias
[2-7]. Five patients (27.8%) were treated with immunosup-
pressive therapy in addition with gluten-free diet [4]. All
of these patients had improvement of LVEE. However, our
patient unfortunately refused immunosuppressive therapy.

It seems that a low compliance with the GFD in our
patient led to progressive worsening of LVEF and other
serious cardiac complications which warranted further
invasive cardiac interventions.

In conclusion, dilated cardiomyopathy associated with
celiac disease is a serious condition which requires mul-
tidisciplinary approach involving gastroenterologist and
cardiologist. Compliance with the GFD is mandatory if
patients are to avoid progression of cardiomyopathy. Ac-
cording to the available data, if diagnosed early cardio-
myopathy may be reversible with introduction of GFD
alone. Further studies of patients with celiac disease and
cardiomyopathy are needed to determine exact pathogenic
mechanism of cardiac injury. Screening of patients with id-
iopathic dilated cardiomyopathy for celiac disease should
be considered.
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AunataTuBHa KapaMoMMoNnaThja yapy»KeHa ¢ uennjauHom 6onewhy:

npuvka3s 6o1ecHMKa 1 Nperneg nutepatype

Hemara Munucasswesuh, MupjaHa LiBetkosuh, fopan Hukonuh, BpaHka Ouannosuh, Hukona Munntuh
Operbetbe ractpoeHteponoruje, KnuHnuko-60nHWYKM LeHTap ,bexaHnujcka koca’, beorpag, Cpbuja

KPATAK CAP»AJ

YBop LienvjauHa 60necT je 3anarmbercko 060osberbe MyKo3e TaH-
KOr LipeBa 13a3BaHO MHIeCTUjOM FTyTeHa KO reHeTCKM npep-
ofpeheHnx ocoba Koje BOAM Ka HY3Y raCTPOVHTECTUHANHUX
MaHudecTaymja. MHore ayToumyHcke 6onecTu, Kao 1 apyra
060sbetba, BUCOKO 3Ha4ajHO Cy yApY»KeHa C LiennjayHom bone-
why. O KaparoMvonaTuju yapy»eHoj ¢ LenujayHom bonewhy
Ce peTKo Mu1cano y nutepatypu.

Mpukas 6onecHuKa Mpuikasyjemo cnyyaj 27-ropuilrber My-
WwKapLa ¢ jefHOMeCeYHOM NCTOPUjOM Anjapeje, rybuTKa Tene-
CHe Mace, MalakcanocTu, AMCNenTUYHKX Teroba, nepudepHrx
efema 1 nannutauyja. HakoH Mo3nTUBHOT CEPOSOLLKOT CKPU-
HUHTa C UMYHOO0YNMH A @HTUTPAHCITY TAMUHCKIM aHTHTE-
NMa, AnjarHo3a LenujayHe bonectu je notepheHa xucronaro-
NOLIKMM MPerneaom npenaparta 6roncuje gyoaeHyma. Exokap-
anorpadcky Hanas je ykasao Ha akyTHU MAOKapAMTHC. HakoH
LUTO Cy UCKJbyYeH yobuyajeHu y3poLm MUOKapAnTICa, Anjar-
HOCTVKOBaH je Moryhu ayToMyHCKI MNOKapAUTUC YAPYXKeH C
uenunjayHom bonewhy. bonecHuKy je npenopyyeHa CTpUKTHa

MpumrbeH « Received: 16/05/2011

PeBusuja « Revision: 24/09/2011

[OXMBOTHa AunjeTa 6e3 rnyTeHa. IMyHOrnobynuH A aHTUTpaH-
CrNyTaMVHCKa aHTUTeNa, Kao W aHTUIjaanHCKa aHTUTena buna
Cy 3Hay4ajHO NoBMLLEHa TOKOM LIECTOMECEYHNX, ABaHaeCTOMe-
CEYHVIX 1 OCAMHAECTOMECEYHUX KOHTPOMHYX nperneaa. Cnabo
npuapKaBatbe avjeTe 6e3 riyTeHa Kog nprikasaHor 6onecHrKa
[0BEJIO je O NPOrpec/BHOT MOropLuaka ejekuroHe gppakuyje
neBe KOMOpe CpLa 1 APYriX KapAujanHyxX KoMnanKaumja Koje
Cy 3axTeBaJle VHBa3VBHE KapAMOIOoLLKe HTepBeHLuje.
3aksbyyak [lunataTmBHa Kapauommonatuja yapyxeHa c Lenu-
jauHom 6onelwhy je TelwKo cTarbe Koje 3axTeBa MyTUANCLNIIN-
HapHW NpuUcTyn 6onecHrKy, yKIbyuyjyhu ractpoeHTeposiora 1
Kapavonora. KomnnujaHca aujete 6e3 rnyTeHa je HeonxogHa
YKONMKO 6onecHULM xene Aa n3berHy pa3soj Kaparomviona-
Tuje. Mpenopyuyje ce ncnuTMBame 6onecHrKa C ANONATCKOM
KapAVvoMMONaTUjoM Ha LienujayHy 6onecr.

KmbyuHe peun: LienmjauHa 6onect; gunatatviBHa KapAanommo-
natuja; oujeta 6e3 rnyTteHa
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MPUKA3 BOJIECHUKA / CASE REPORT

Aortic Dissection or Renal Infarction — Multislice
Computed Tomographic Angiography Can Tell

Milo3 Stojanovic', Slobodanka Pena-Karan', Biljana Joves-Sevi¢', Tatjana Ili¢?, Miroslav lli¢!

'Institute for Lung Diseases of Vojvodina, Sremska Kamenica, Serbia;
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SUMMARY

Introduction Acute renal infarction as a consequence of renal artery occlusion often goes unrecognized,
mostly due to the non-specific clinical features. A quick diagnosis, ideally within three hours of
presentation, is a key to renal function recovery.

Case Outline A 62-year-old male patient was admitted with a sudden abdominal pain, right flank pain
and nausea. He had a diastolic hypertension at admission and his previous medical history showed
atrial fibrillation. Initial clinical diagnosis was aortic dissection. Laboratory findings included elevated
lactate dehydrogenase (LDH) and serum creatinine levels. There were no signs of aortic dissection or
aneurismatic lesions registered during a multislice computed tomographic (MSCT) angiography. However,
MSCT angiography demonstrated left “upper” renal artery thrombosis and renal infarction — avascular
area of the upper two thirds of the left kidney sharply demarcated from the surrounding parenchyma.
Both kidneys excreted the contrast. Anticoagulant therapy was initiated, along with antiarrythmic and
antihypertensive medications. The follow-up by computed tomography was performed after nine weeks,
and it showed a partial revascularization of the previously affected area.

Conclusion Concomitant presence of flank/abdominal pain, an increased risk for thromboembolism
and an elevated LDH suggested a possibility of renal infarction. MSCT angiography is a non-invasive and
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accurate method in the diagnosis of renal artery occlusion and the resulting renal infarction.
Keywords: renal infarction; computed tomography; angiography

INTRODUCTION

Acute renal infarction as a consequence of re-
nal artery occlusion is underdiagnosed, mostly
due to the non-specific symptoms (flank pain,
abdominal pain, nausea, fever, hematuria)
which mimic other diseases with a higher in-
cidence, such as nephrolithiasis, pyelonephri-
tis or cholelithiasis. In case of a sudden and
intensive abdominal pain accompanied by hy-
pertension, aortic dissection is included in the
differential diagnosis.

Multislice computed tomographic (MSCT)
angiography is an adequate imaging test for
visualization of renovascular elements, since
it provides accurate three-dimensional images
of renal anatomy. A number of software pack-
ages for the image processing, such as volume
rendering, improve the visualization and result
in a precise diagnosis [1]. MSCT angiography
is non-invasive, unlike arteriography, which
is considered the diagnostic gold standard.
MSCT angiography is also quick and gener-
ally available. However, it requires the use of
iodinated radio contrast agent which can be
associated with contrast induced nephropa-
thy, particularly in patients with pre-existing
kidney disease. The risk is lower with the non-
ionic hypo-osmolar or iso-osmolar contrast
agents [2]. Alternative imaging tests include
Doppler ultrasonography, radionuclide renog-
raphy and MR angiography [3]. Still, Doppler
ultrasonography is highly operator-dependent

and time consuming, while MRI is not gener-
ally available and requires gadolinium contrast,
which is associated with nephrogenic systemic
fibrosis [2].

CASE REPORT

A 62-year-old male patient was admitted at
the Cardiology Department with complaints
of sudden abdominal pain, right flank pain,
nausea and vomiting. The patient’s past medi-
cal history included arterial hypertension and
atrial fibrillation. He had a predominantly dia-
stolic hypertension at admission (TA 160/120
mmHg), while electrocardiography showed
atrial fibrillation with a rapid ventricular re-
sponse (HR 160/min). Initial clinical diagnosis
was an aortic dissection. Laboratory findings
included leukocytosis (10.3x10°/1), anemia
(Hgb 100 g/1), elevated transaminases (AST 62
IU/1 ALT 78 IU/1) and lactate dehydrogenase
(15.6 pkat/L). Hemolytic screening (biliru-
bin, direct Coombs test and haptoglobin) was
negative. Serum creatinine was elevated (140
mmol/l - estimated glomerular filtration rate
calculated by Cockcroft-Gault was 61 ml/min).
Electrolytes were normal. Urine examination
showed hematuria. Table 1 shows pathologic
laboratory findings and initial differential
diagnosis.

Chest radiography showed an enlarged heart
shadow and patchy opacities in both lower
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Table 1. Initial differential diagnosis based on pathologic laboratory findings

Laboratory findings

Differential diagnosis

Additional tests to confirm/exclude alternative diagnosis

Leukocytosis

Urinary tract infection

Absence of bacteriuria, pyuria, normal procalcitonin

Anemia and elevated LDH

Hemolysis

Bilirubin normal, direct Coombs test negative, haptoglobin normal

Hematuria

Nephrolithiasis

Normal kidney-ureter-bladder (KUB) radiography

Elevated AST, ALT

Heart failure

Pro-brain natriuretic peptide (pro-BNP) normal

Figure 1a-b. Avascular area of the left kidney sharply demarcated from surrounding parenchyma, consequently to left “upper” renal artery
obstruction on maximum intensity projection (MIP) 3D images and axial slices.

Figure 2. Comparative view - partial revascularisation of the left kidney on MIP reconstructed images

lung fields. Echocardiography revealed impaired systolic  cal reasons. Computed tomography of chest and abdomen
function of the left ventricle (EF 45%) and a hypokinetic =~ was performed. The latter revealed that the patient had
anterior wall of the left ventricle. Initial workup included  two renal arteries on each side, as shown in Figure 1a.
a kidney-ureter-bladder radiograph, which was normal. =~ There were no signs of aortic dissection or aneurismatic
Abdominal ultrasound was not performed due to techni-  lesions on the three-dimensional (3D) MSCT angiography
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and lumen views. However, MSCT angiography dem-
onstrated left “upper” renal artery thrombosis and renal
infarction — avascular area of the upper two thirds of left
kidney sharply demarcated from the surrounding paren-
chyma (Figure 1b). Both kidneys excreted the contrast.

The patient was transferred to the Nephrology Depart-
ment where anticoagulant therapy was initiated along with
antiarrythmic and antihypertensive medications. Addition-
al thrombophilia screening turned out to be negative. The
patient was discharged and during the follow-up his blood
pressure remained under control. Electrocardiography still
showed atrial fibrillation, but satisfactory rate control was
achieved (HR 78/min). The follow-up computed tomogra-
phy was performed after nine weeks, and it showed a par-
tial revascularization of the previously affected area (Figure
2). Serum creatinine level was 102 mmol/l - estimated glo-
merular filtration rate calculated by Cockcroft-Gault equa-
tion was 80 ml/min. Urine examination showed minimal
proteinuria. Dynamic renal scintigraphy was planned, but
the patient was lost for further follow-up.

DISCUSSION

The usual renovascular anatomy implies that there is one
renal artery on each side. They originate from the aorta
at the level of L2 vertebrae, above the origin of the upper
mesenteric artery. Both renal arteries stretch slightly pos-
teriorly and laterally. The right renal artery also stretches
slightly downwards, since the right kidney is positioned
lower than the left one. The left renal artery runs horizon-
tally. Renal artery variations are common in the general
population and the frequency of variations shows social,
ethnic, and racial differences. The variations are more
common in Africans (37%) and Caucasians (35%), and
less common in the Hindus (17%) [1]. The variations are
explained by the abnormal development of mesonephric
arteries, which form a vascular net feeding the kidneys,
suprarenal glands and gonads on both sides of the aorta
during the intrauterine period. Over time, these arteries
degenerate, leaving only one mesonephric artery, which
vascularises the kidneys [4]. To our knowledge, there are
no data on possible correlation between renal arteries
anatomic variations and renal artery thrombosis. Study
of Ozkan et al. [4] included 855 patients, and 76% of them
had one renal artery on each side, while only 5% had bi-
lateral variations. There was no statistical significance in
the number of variations on each side.

Acute renal artery occlusion is usually unilateral. A
rapid, total occlusion for 30 to 60 minutes results in re-

doi: 10.2298/SARH1210644S

nal infarction [5, 6]. Two major causes of renal infarc-
tion are thromboemboli, which usually originate from a
thrombus in the heart or aorta, and in-situ thrombosis
of the renal artery, which is less common [7]. Although
seemingly non-specific, persisting flank/abdominal/lower
back pain has proved to be one of the important indicators
of potential acute renal infarction. These symptoms may
mimic aortic dissection, as well as pyelonephritis or even
nephrolythiasis. Another indicator is the presence of risk
factors for thromboembolism (atrial fibrillation, previous
embolism, mitral stenosis, hypertension and coronary
disease) [8]. Also, elevated LDH and/or hematuria are
common [5, 6, 8]. Therefore, presence of the listed indi-
cators necessitates MSCT angiography as soon as possible
to confirm or rule out the diagnosis of renal infarction.
MSCT angiography has been suggested as the initial im-
aging modality of choice because of its ability to quickly
differentiate between various acute abdominal conditions
[5, 6]. Unlike arteriography, it is a non-invasive procedure
and does not carry numerous risks associated with arteri-
ography, such as atheroembolism, damage of blood vessels,
excessive bleeding, hematoma, infection or injury to the
nerves at the needle puncture site. In comparison with ul-
trasonography, it is less operator-dependent and less time
consuming. Finally, MSCT angiography is more widely
available and less costly than MRI/MRA [2, 3].

Acute renal infarction is underdiagnosed; thus, it is diffi-
cult to determine its true incidence. According to the current
data, the prevalence ranges from 0,007% in general popula-
tion to 2% in patients with risk factors for embolism [7, 8, 9].

Early diagnosis of this rare condition is important for
renal function recovery [3, 7, 8, 10]. Patients presenting
within three hours from onset of symptoms may benefit
from fibrinolytic therapy. Surgery to restore vascular pa-
tency may be an option for patients with traumatic renal
artery thrombosis. However, there are still no clear treat-
ment guidelines due to a small number of the reported
cases and inability to conduct a large randomized trial. All
patients with thromboembolic disorder require anticoagu-
lation. Sometimes, an extensively infarcted kidney must
be removed if revascularization is not expected to result in
functional recovery.

Sudden intensive abdominal pain and hypertension
may mimic, among other conditions, an aortic dissec-
tion. Concomitant presence of flank/abdominal/lower
back pain, an increased risk for thromboembolism and an
elevated LDH should prompt urgent evaluation by MSCT
angiography, which is non-invasive, generally available
and accurate method for the diagnosis of renal artery oc-
clusion and resulting renal infarction.
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AuceKuuja aopte unmn uHpapkKT 6ybpera — oTKpMBa BULLECNOjHA
KoMnjyTepusoBaHa Tomorpadcka aHrnorpaduja

Munow CrojaHosuh', CnobogaHka MNeHa-KapaH', burbaHa Josew-Cesuh', TatjaHa Minuh? Mupocnas Vinuh!

"MHcTuTyT 33 NnyhHe 6onecTu BojsogunHe, Cpemcka Kamenuua, Cpbuja;

2KnuHuka 3a Hepponorujy n umyHonorujy, Knuinuku LeHtap BojsoguHe, Hosu Cag, Cpbuja

KPATAK CAZIP?KAJ

YBop AKyTHV nHbapKT 6ybpera Kao nocneanua oknysuje pe-
HasiHe apTepuje YecTo Npohe HeonaXeHo, NpeBacXoAHO 360r
HecreumduyHe KNHMYKe cnrke. bp3a anjarHo3a, noctaB/beHa
Hajbosbe y MpBa TpW caTa, K/ibyyHa je 3a onopasak dyHKLUuje
6y6pera.

Mpukas 6onecHnka MyuwKapal, ctap 62 rogviHe NpPYM/beH
je 36or akyTHO HacTanor MHTeH3MBHOr 6ona y Tpbyxy, 6ona
y eCHOM CabuHCKOM npegeny v MyyHuHe. Ha npujemy je
[MjarHOCTMKOBAHa AMjaCcTONHA XMNepTeH3unja, a oOgpaHuje je
noctojana atpujanHa ¢ubpunauwja. PagHa gujarHosa 6una je
Avcekupja aopTe. Y nabopaTopujck1m Hanasrma 3abenexeHe
Cy 1 MOBULLEHe BPeJHOCTU NTaKTaT-AexupporeHase (LDH) v kpe-
aTuHVHa. TOKOM nperneaa BULLECI0jHOM KOMMjyTepr30BaHOM
Tomorpadckom (MSCT) aHrrorpadujom HUCY youeH  3HaLm an-
ceKuuje aopTe, HATU aHeypM3MaTCKa npoLnpersa. Mehytnum,

MpumrbeH « Received: 02/03/2011

MSCT aHruorpadujom cy ycTaHOBIbEHV TPOMOO3a NieBe “roprbe”
peHanHe apTtepuje n MHOapKT bybpera — HEBAaCKynapHoO nog-
pyuje roptbe ABe TpehrHe neBor by6pera oLTPO AeMapKupaHo
o[, OKoJiHor napeHxmma. O6a bybpera cy nyuumna KOHTPACTHO
CpencTBo. AHTMKOArynaHTHa Tepanuja je 3anoyera y3 aHTua-
PUTMIKE 1 aHTUXUNEPTEH3UBHE NleKoBe. KoHTposHM CT cHUMaK
je HauMkbeH HaKOH [IeBeT Heflesba, Kafja je 3abenexeHa genu-
MVYHa peBacKynapu3almja npeTxofHo 3axsaheHor nogpyyja.
3aKsbyyak /IctoBpemeHo nocTojatbe 6ona y cnabuHcKom geny
1y Tpbyxy, noBehaH pu3nk og Tpomboembonmje 1 NoBuLLEH
HnBo LDH yka3anu cy Ha moryhHocT nHdapkTa 6ybpera. MSCT
aHrnorpadwmja je HevHBa3MBHa 1 NpeLM3Ha MeToAa 3a Aujar-
HOCTMKOBatbe OKJly3uje peHanHe apTepuje n nocieanyHor
nHdapkTa bybpera.

KmbyuHe peun: nHdapkT 6ybpera; KommjyTepmoBaHa TOMO-
rpadwja; aHrnorpaduja
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MPUKA3 BOJIECHUKA / CASE REPORT

PaHa npMmeHa KOHTUHYMpPaHe Aujanuse Kop,
aKyTHOr TpoBama rudocat-cypPakraHTom

Buoneta Knexesuh, Jywan boxuh, NeaHa bygowaH, [lejaH henwh,
Anekcangpa Munowwesuh, rop Mutnh

KnuHuka 3a Hedponorujy n knuHuuky nmyHonorujy, Knuimnuku Lentap BojsopuHe, Hoswn Cag, Cpbuja

KPATAK CAZIP?KAJ

YBopg Jleyere TelKor akyTHOT TpOBatba y3pOKoBaHoOr rndocaT-cypdakTaHTOM noper NHTEH3NBHE
Tepanuje 3axTeBa 1 NPUMeHy Avjanuse. Y MeANLIMHCKO]j TMTepaTypu ONKCaHn Cy CyyajeBn NpuMeHe
xemonepdysuje 1 xemopaujanuse Kog owTtehera dyHKLUje Gybpera HAKOH YHOLLEHa OBOT Xxepbuumaa
y opraHu3am. lpukasanu cMo ciyyaj ycrewHor neyetba 60necHMKa KOHTUHYMPaHOM BEHO-BEHCKOM
xemopanjadUNTPaLjoM HakoH akyTHOT TpoBatba MnpocaT-cyppakTaHTOM.

Mpukas 6onecHnka bonecHnk ctap 36 roarHa je caT BpemeHa npe npujema y Hally yCTaHOBY MOM1O OKO
300 ml rndocat-cypdakTaHTa npy NoKyLuajy camoybucTsa. Ha npujemy y 60nHMLY 610 je COMHONeHTaH,
HOPMOTEH3MBaH, aLUMAOTVYaH 1 XvnepKanmjeMyyaH. HakoH LwecT caTu of yHoLLetba npenapata y opraHu-
3aM Huje 6110 0AroBOPa Ha CUMMTOMATCKY 1 CYNOPTVBHY Tepanujy. YTBPHEHM Cy XMMOTEH3Vja, XUNMoKcuja
1 ONUTypUYHa aKyTHa MHCYyduLmjeHLmja bybpera, Te je 3anoyeTa NOCTAMNYLIMIOHA KOHTUHYMPaHa BEHO-
BeHCKa xemoaujadpunTpauuja. Tokom Tepanmje XeMOANHaMCKO CTakbe 6oniecHMKa ce cTabunnsosano,
AVype3a ce yCrnocTaBnia, aunmaobasHm 1 eNeKTPONNTCKY CTaTyC Ce KOPUroBao, @ KOHLIEHTPaLMja a30THUX
MaTepuja ce NocTeneHo cmammia. HakoH jegHor TpeTMaHa, Koju je Tpajao 27 1 No catu, KNMHUYKO CTakbe
1 napameTpun GpyHKLmje bybpera HUCY 3axTeBany MOHOBHY MPUMeHY Anjanu3e. MeTor AaHa 60MHNYKOT
neyerba dyHKLUWja bybpera npmKasaHor 601ecH1Ka ce NOTMyHO ornopaBua.

3aKksbyuak PaHa nprMmeHa KOHTUHYUpaHe BeHO-BeHCKe xemonujaduntpaluje y3 Mepe HTEH3MBHE Te-
panuje Kof XeMOANHAMCKM HeCTabUITHOT CTatba AOBENa je A0 MOTMYHOr OnopaBKa 6onecHuKa.
KrmbyuHe peun: akyTHO TpoBatbe; rndocaT; XepomLUmnan; XeMoaujanv3a; KOHTYHypaHa Avjanusa; xe-
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Imudocar (N-pochoHOMeTUIIIUIINH) je aK-
TIMBHA KOMIIOHeHTa IMU(POCATHUX XepOniy-
[ia, KOjU Cy PETMCTPOBAHM Y MHOITIM 3€M/baMa
[Of, PasIMYUTIM KOMepLVjaTHUM NMeHNMa
[1]. ¥ mpousBoayma Koju ce Haase Ha TPXKMI-
LTy KOHLleHTpauuja rudocara je y pacloHy
oz 1% po 41% (wnu Buie) u Hajuemrhe canp-
K€ BOJIEHY MEIIaBIHY M30IPOINIAMIH COJII
rmudocara, cypdaKkTaHT 1 pasHe KOMIIOHEH-
Te y Mab0j KoHLeHTpanyju [2]. Cypdakrantu
CY »MHEPTHU CaCTOjUM [OJATY XepOouuumu-
Ma paj M000/bliIatba aNCopIje aKTYBHIX
KOMIIOHEHT, & MOTY JOIIPMHETI TOKCUYHOCTI
camux npemnapata [3]. Iogaiy us mureparype
[I0Ka3Yjy fia je BEpPOBATHO Cyp(daKTaHT OAro-
BOpaH 3a KIMHNYKY TOKCUYHOCT IIudocat-
Hor Xxepbuunpa [4, 5]. MisoctaHak cuHTe3e
apOMaTHYHOT aMUHOKJVCETNHCKOT IIyTa KOf
JbY[M MOXe TTOMONN y objalibersy penaTtus-
HO cmabe TOKCUMYHOCTH caMor riaudocara [3].
ToxcoxmueTnka ramdocara caMo KOf /byan
HUje 1o6po objaumbena, a BehyHa OHOra 1ITO
je IIO3HATO 3aCHNMBA Ce Ha VICIUTUBAbIMA BP-
IIEHNM Ha eKCIIepUMeHTaTHUM )XUBOTHIbAMA.
HaxkoH ryrama, rmdocar ce IpyMapHO pecop-
Oyje y TaHKOM ILipeBy, a ToToM pacnopebyje y
CBe OpraHe, Te ce IIPETEKHO U3TTydyje MOKpa-
hom y HempomemweHoM 067mKYy [2]. PecopOy-
je ce 6p30, a MaKCMMa/IHa KOHIIEHTpaIlnja ce

mocTike n3Melhy yeTupnm cara 1 Imect caTiu.
ITonyBpeme pacmaja je Tpu-4eTupu cata [6,
7]. Kaprumn (Cartigny) u capaguunu [8] cy
[I0Ka3a/u MOCTojambe ImudocaTa y cepymy o
IIeTOT JlaHa HaKOH TPOBama Kofj 60/IeCHMKa ¢
nHcyduujeHnjom 6ybpera Koju Cy ne4eHu
XEMOJIMja/IN30M.

[TpernocTaBipa ce fa rmudocar-cypdax-
taHT omtehyje henujcke mem6pane (ykipy-
4yjyhu u MUTOXOHZpUjaIHe) U CMalbyje OK-
cupaTuBHY docdoprianyjy, LTo MoXKe 6UTH
Mebyco6HO oBesaHo, Majia jacaH MeXaHM3aM
TOKCUYHOCTH jouI Huje yTBpDheH [1, 2].

3Havaj Mepema KOHIIeHTpalyje radocara
y TJIa3MMU HUje TIOTITyHO crmTaH. HeocrmopHo
je, mehyTum, na oppehuBame KoHI[eHTpanje
rndocara y ITa3Mu MMa 3Havaj 3a moTpebe
CYZACKOT BellTadera, a 1 Kao Moryher mpor-
HOCTUYKOT ITOKa3aTesba TeKIHE TpoBama [9].
JenHa cTyzMja je MoKasasa Jja KOHI[eHTpaluja
rmugocara seha ox 1000 ug/ml yspoxyje Te-
IIKO TpoBame [7], anu cy Pobeprc (Roberts) u
capafHUIN [6] YTBPAW/IN [1a HYDKa KOHIIEHTpa-
nuja (734 ug/ml) foBoAM O CMPTHOT UCXOJA.
ITepopanHo yHouewe Bule of 85 ml rmdo-
caTa MOKe y3pOKOBATY 3HayajHy TOKCUYHOCT,
Koja ce MaHuecTyje omrehemeM racTponHTe-
CTUHAJIHOT TpaKTa, PpyHKLMje jeTpe 11 OyOpera,
XeMOJVHAMCKOM HecTabuiHouhy, cnabouthy
AucajHUX opraHa n cMphy 6omecHyKa yIpkoc
IpuMemeHoM edeny [10]. ¥V crynujn xoja je
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obyxBaTiIa 36 0coba Koje cy mporyraie rnupocat, KOx
14% je moTBpbheno omreheme dyHkiuje 6ydpera 6aror
cTemeHa (cpefiba BpeHOCT KpeaTuHUHa 6ua je 106,08
pmol/l), mTo Huje 3axTeBano MpuUMeHy XeMoaujamu3se [11].
Ilpyre cryaumje cy mokasase fja akyTHa HHCY(QUILUjeHIIMja
6ybpera npaheHa XxeMOMHAMCKI HECTAOVIHIM CTambeM
6ormecHIKa 3aXTeBa lederbe XeMoujam3oM. VIHanKaImje
3a [ToYeTaK IMpuMeHe XeMoamjanm3ae cy omreheme QyHK-
1uje 6yopera yIpy>KeHO ¢ XUIIepKalujeMIjoM Koja ce He
MO>Ke KOpUroBary, efieM 1wryha n Metabommdaka anumo-
3a [12, 13, 14]. Kako ce xeMopujansa npemnopydyje kao
Mepa JleTOKCUKallyje U IIpe HacTaHKa MHCyuyjennyje
6y6pera [12, 13], mpu XxeMOMHAMCKO] HECTaOMTHOCTH
HOTPeOHO je IIAHMPATY MOJA/INTET [iVjalu3He Tepamnu-
je, TP YeMy MpefHOCT Tpeba JaTy MeTogaMa KOHTIHY-
upaHe 3aMeHe QyHKIMje OyOpera (eHII. continuous renal
replacement therapy - CRRT) [14].

ITprkasyjeMo XeMOJTHAMCKY HECTaOVITHOT 60/IeCHIKa
¢ omrtehemweM QyHkunje 6ybpera Koju je HaMepHO IIPo-
rytao rndocar-cypgaKkTaHT, anu Koju ce 3axBasbyjyhu
paHOj IPUMeHY KOHTVMHYVPaHe BEHO-BEHCKe XeMOJVja-
dunrpanyje (eHrL. continuous venovenous hemodiafiltra-
tion — CVVHDF) NOTIYHO OLIOPaBHO.

MPUKA3 BOJNIECHUKA

Mytkapar crap 36 TofMHa JIOLIAO je y IPpaTiby IOPOoAnLe
Y Hallly yCTaHOBY 360T My4YHMHe 1 671aror 6071a y leCHOM
xemuTOpakcy. PedeHo je fa je cat BpeMeHa IIpe TOra I0-
o 300 ml xepbunupa Total 480 SL (akTrBHA MaTepu-
ja — mmdocar-130nponMIaMOHUjyM c0, 480124 ¢/I) npu
MOKYIIajy caMOyOmCTBa.

Ha npujemy je 61o comHonenTaH, adpebpunan (36,9°C),
taxumHon4aH (20/muH), Taxukapgad (100/mMrH) 1 HOpMO-
teHsusaH (120/80 mm Hg). AyckynraropHo Hap miyhuma
PeryucTpoBaH je 0c/ab/beH AIUCajHN IYM AecHO 6asaHo,
a JIeBO HOPMaJIaH AMCajHM IIyM 6e3 IIPOIPATHNUX 3Byd-
Hux perHomena. CpuaHa pajmba je 611a pUTMITIHA, TOHOBY
Ty, 6e3 urymosa. PUsMKaIHM HaMa3 10 OCTAINM CH-
cTeMmMa 6110 je 6e3 mpomena. Onmax je ypaheHna maBaxa
JKeylia 1 fobujeH je 6ucrap caipikaj cBeTIOXyTe 60je.
JTaboparopujcke aHa3e Cy mokasaie ciefehe BpefHo-
CTU KpBHe cimKe: neykouutu 19,1x10°/1, epurponutu
4,79%x10'%/1, xemorno6un 148 g/I, xemaroxkpur 0,441/1,
Tpom6bonyuTy 288x10°/1. AHanu3oM racosa aprepujcke
KpBU fobujeHe BpegHOCTH Cy 6ue: pH 7,26, 6ukap6o-
Haru 15,8 mmol/l, BE -12,7 mmol/l, pO, 75 mm Hg, pCO,
32 mm Hg, SO, 92%. BuoxemunjcKoM aHannMsoM KpBU Bpefi-
HOCTH ypee, [IMKO3e, aMIjIasa y cepymy, Ommmpybuta un
eleKTponuTa 61e Cy y rpaHunaMa pedepeHTHIX Olce-
ra. OcuM CHHYCHe TaxuKappuje, HICYy 3abeexxeHe fpyre
IIpOMeHe eleKTPOKapAnorpadCKyuM HaIa3oM, a pajno-
rpadujoM IpyAHOT KOIIa HICY yOU€eHe IATOIOLIKE IIPO-
MeHe. YITpa3ByYHN Ha/la3 TOPIbET fefia abjoMeHa yKas3ao
je Ha IOCTOjarbe U3/IMBa Y KOCTO(PPEHNIHUM CUHYCHMA,
0e3 MaTo/MONIKMX IIPOMEHa jeTpe, )KydHe Kece, CIe3IHe,
naHkpeaca 1 6yopera. Y ysopuuma Kpu 1 Mokpahe Hucy
yTBpbeHe fpyre CyICTaHIe Off TOKCMKOJIOLIKOT 3HAYaja.

XonuHecrepasa y cepymy je 6mta y rpaHuijama pedepeHt-
HIUX BpegHOCTH. MeTonoM racHe xpomarorpaduje oTKpu-
BeH je rmdocaT y KpBI.

ITo mpujemMy Cy npyUMebeHI: OKCUTeHOTepaIja, 1H-
¢ysuonu pactBOpM, 6MKapOOHATH, TapeHTepaIHN Leda-
JIOCIIOPMHCKM aHTHNOMOTUK Longaceph (nedrpuakcon) u
nHX16MUTOp MpoToHCcke nymie Controloc (maHTOIpason).

HakoH mrect caty of yHOLIEa [Iperapara y Opratmu-
3aM 0OJIECHMK je U Jja/be 610 COMHOJIEHTaH, cyodebpu-
naH, Taxukappas (120/muH), TaxunHonvaH (24/MuH), Xu-
norensusaH (80/50 mm Hg), omurypudas (10-20 ml/h).
AyckyntatopHo ce o6ocTpaHo 6asamHo Ha mryhnma
perncTpoBao o0cnab/beH AMUCajHM IIYM C HUCKOTOHCKIIM
BusuHroM. Yrephene cy neykounrosa (33,1x10°/1) u mo-
BUIlIeHa BpegHOCT C-peakTUBHOT poTtenHa (219,3 mg/l).
VicroBpemeHo cy yrBphenn u nosehame KOHI[eHTpaLy-
je a3oTHuX Marepuja (ypea 8,2 mmol/l, kpeaTuHuH 259
pmol/l, moxpahua kucenuua 522 nmol/l), xunepxanujemu-
ja (6,24 mmol/I) n xumokcuja u MeTabomrdka anyuposa (pH
7,26, buxap6onatnu 12, BE -14,9, pO, 58,9 mm Hg, pCO,
27,2 mm Hg, SO, 84%). IlonoBHa xuTHa paguorpaduja
TPYAHOT KOIlla yKa3asa je Ha Iporpecyjy wiyhuux mpo-
MeHa C pa3BojeM KOMOMHOBAHNUX CTa3HO-MHGIaMaTop-
HIX IIPOMEHa, Te je KOPUTOBaHA aHTMOMOTCKA TepaInuja I
YK/bydeHa 1e30IICTPYKTUBHA Tepalija C KOHTUHYNPAHOM
okcnrenorepanyjoM. C 0631poM Ha IIPETXOJHO HaBefle-
HO, Ka0 J Ha XUIIOTeH3jy, 300T Koje cy Oute moTpebHe
Ba30aKTMBHA CTUMYyIanuja U peppaKkTepHa alupo3a,
[IOCTaB/bEH j€ IBOTTYMEHCKN LIeHTPA/IHN BEHCKY KaTeTep
3a noctynak CVVHDEF. JIBaHaecT caTi IO OTIIOYMIbaIbY
Tepanuje IIOCTUTHYTA je XeMOAVMHAMCKa CTabMTHOCT, yc-
nocras/beHa guypesa of 50 fo 100 ml/h u cmamena Ba-
30aKTMBHA CTUMY/IalLja.

[Moctpunynnona CVVHDEF je pahena Ha anapary Mul-
tifiltrate, pupme Fresenius Medical Care. Ilpouenypa je
Tpajaa 27 1 110 caTy, IPOTOK Anjannsara je usHocuo 3000
ml/h, mporok cyncturyara 1500 mi/h, a nporok kpsu 200
ml/min. Ynrpadunrpanyja je o 3aBplieHoj IpOLeRypU
6ua 3420 ml, ykynHo je norpoureHo 20650 11.j. XerapyHa,
a BpeMe IIpeX1B/baBaba GuiTepa U3HOCUIO je 100% y3
kopuiheme xemodunrepa Ultraflux AV-1000 S.

Hapennor fana crame cBecTu 60mecHuKa ce mo6osm-
maso. bonecHux je 6uo cy6debpunaH, eynHonyas, xe-
MOJVHAMCKM cTabuaH, 6e3 Ba30aKTUBHE CTUMYIIALNje,
nomuypudad (150 mi/h). YTBphenu cy mocreneHo cMarbe-
e BPeHOCTH a30THUX Matepuja (ypea 8,6 mmol/l, kpea-
TUHUH 179 umol/l) u C-peaktuBHOr poTtenHa 19,9 mg/l,
HOpPMa/M30Batbe BPEFHOCTI Al 00a3HOT U e/IEKTPOJINT-
CKOT CTaTyca, 6y1ara jesuja jeTpe U XUIoaIoyMuHeMuja.
3amaxkeH je 1 TaCTPOEHTEPUTIC C [I0jaBOM JBe-TPYU Ted-
HIj€e CTOMMIIE.

ITeror maHa 60IHUYKOL JIederba 60IecHNK je 610 ade-
OpwIaH, ayCKy/ITaTOpHM Hajla3 Ha IiyhuMa y mo6ospiua-
by, KOHIL[eHTpaLje a30THNX MaTepuja 1 C-peaKkTUBHOT
[IpOTeNHa y orncery pedepeHTHUX BPEFHOCTH, alli CY
BpeJHOCTY XenmaTorpama 6uie y nopacty (ALT 68 U/,
AST 93 U/n, GGT 519 U/l, LDH 520 U/I). VicTor gaHa
JIOLLIO je O M3PA3ITe Y3HEMIPEHOCTH I arPeCHBHOCTH 60-
JIECHMKA, Te je aKTYe/THO CTarbe KYIVMPAaHO KOMOMHALIN]OM
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AQHTUIICUXOTIKA, AHTUIIAPKIHCOHNKA VI aHKCUO/IMTIIKA, &
360r cyMmbe Ha omTeheme Oete MOXaHe Mace, Kao IocIe-
[uIe MHTOKCUKalMje, HauumbeH je CT CHUMaK I71aBe KOoju
je IoKa3ao Ja MaTOJNMOMIKMX IIPOMeHa HeMa. bonecHuk je
IylITeH Kyhy IBaHAaeCTOr jaHa Jiedelba; 0110 je HeCUTYPHO
OPMjeHTICaH Y IPOCTOPY U BpeMeHY U YCIIOPeHOT MICAO0-
HOT TOKa, a/Ii IOTIYHO onopas/beHe GyHKIMje OyOpera,
y3 IIOTIIYHO IIOB/Iauelbe IIPOMeHa Ha IIYhyMa 1 cKopo
HOPMa/IM30BaHUX BPEIHOCTI XeIaTorpama.

Bynyhn pa je u mocie Mecel; fana o otTiycra 610 fes-
OpMjeHTHCaH Yy IPOCTOPY U BpeMeHY, IIOABPTHYT je Jofiat-
HVIM HEYPOJIOLIKVIM MCINTHBaBMa (MarHeTHa pe30HaH-
I[ja eH/JOKpaHIjyMa ca CIIeKTPOCKOIINjOM, e/IeKTPOEHIIe-
¢danorpaduja, eBouypaHy IOTEHIVjaIX MOKIAHOT CTa-
671a), uyju HajTa3M HIUCY YKas3a/Ii Ha ITaTOJIOLIKe IIPOMEHe.
[TpumemeHa je u pagmorpaduja racTpopyoneHyMa, dnju
je HajTa3 Takobe OKa3ao fa MaTOMOMIKMX IIPOMeHa HeMa.
Hapenuux Mecenyu 60/1ecHuKa Cy HaAI/Iefja/ly HEYPOJIOT
1 IICUXMjaTap, a IPMMaO0 je ¥ BPJIO Majly O3y aHKCUO/IM-
THKa, fa 611 IIeCT Mecely Off OTIIYCTa M3 Hallle yCTaHOBe
6110 IIpOI/IallleH PajHO CIIOCOOHVIM.

ANCKYCUIA

Croma CMPTHOCTH yCIefi TpoBama IMdocaToM y cepujn
objaB/beHNX cy4ajesa je usmeby 3,2% n 16,1% [4, 6, 10, 15,
16, 17]. Y cBuM 06jaB/beHUM CTyAVjaMa HUje jacCHO 1a i
je KopuiheH KOHLIEHTPOBaHN IIpelapar Win pasbiakeH
pactBop [4, 10, 15, 16, 18]. Hajmamwa cMpTOHOCHA [j03a
rmocaTa joll Hifje yCTaHOB/beHa, HUTH Ce 3Ha IIPOCEYHO
BpeMe [I0YeTKa CYMIITOMA HaKOH YHOLIea [Iperapara y
opranmsam [4, 19]. Kaxo ce pasnnkyjy KonmudmHa yHeTOT
Iperapara 1 BpeMe jaB/bamba 00IeCHMKa 3IpaBCTBEHO]
YCTaHOBY, TAKO Ce ¥ IOYeTaK CHMIITOMA U TeXIHA K-
HIYKe CIMKe Pa3/MKYjy KOJ IIPMKa3aHUX CTydajeBa.

Y HeKONMKO BeNMMKMX CTY/AMja ce MOKYIIAIo Ja ce fie-
GMHMITY IPOrHOCTIYKY IIAPAMeTPU CMPTHOT MCXOZA Ko
HOC/IeIUIIe aKy THOT TpoBama rmudocarom. IIpocrexTns-
Ha CTyAMja TpOBama IMUPOCATOM IIPH MOKYIIAjy CaMoy-
6ucTBa Koja je yK/byunaa 601 ycrmTaHMKa ITOKasaa je fa
je IIpOCeYHO BpeMe 10 CMPTHOT mcxopa 20 catu 1 fa cy
HPOTHOCTIYKY IT0Ka3aTe/byl CMPTHOCTH CTapOCT, YHeCeHa
Komu4mHa rdocara 1 HoYeTHa KOHLIeHTparja rndo-
cara y kpBu [6]. JIu (Lee) n capaguuny [20] ucrakmm cy
ner GakTopa pU3MKa HOBE3AHUX C MOPTA/TUTETOM: pe-
CIIMpaToOpHa MHCYUIIMjeHIIMja, MeTabonmMIKa aIuyo3a,
TaxXVMKapANja, HOBMIIEHa BPEFHOCT KPEeaTHHIHA Vi XIIIep-
Kamjemuja. Koyt mprkasaHor 60/ecHKa akyTHO TPOBabe
I oCcaToOM ce MOXKe K/TaCUPUKOBATH Kao CPeEbe TeIlKO,
jep ce MCIOJBUIO COMHOTIEHTHUM CTaFeM, XUTIOTEH3jOM,
XUIIOKCHjOM, pepaKTepHOM MeTabONMNYKOM alMI030M,
XMIepKajyjeMujoM, 1e3ujoM Iyha u omrehemeM yHk-
1uje 6yobpera.

Hekomnxo Moryhux yspoka Moxe ob6jacHuTY omTehe-
me QyHKIje 6ybpera y3poKoBaHO aKyTHUM TPOBAbEM
rmudocarom. Imudocar ce nsnydyje mokpahom y Herpo-
MebeHOM 00/IMKY, T€ MOXKe IIPOY3POKOBATHU JUPEKTHO
omrehemwe TybOyna. Ayropu jefHe CTyAMje HaBOJe Aa je
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aKyTHa TyOy/ICKa HeKpo3a oTBpheHa 0O6myKLujoM 1 fia je
yrBphena Beha koHLIeHTpanuja rmdocara y 6y6pery y on-
HOCY Ha M03aK, jeTpy 1 KpB [21]. [TpBu ommcaum ciy4aj y
JIUTEPATYPU TELIKOT TYOY/IOMHTEPCTULIMjCKOT HedpuTmca
noTBpheH je 6roncujom 6ybpera [22]. AKyTHa MHCYDULII-
jeHnyuja 6ybpera Moxke 6MTHU U HOCTIEAMIIA KOJIAIICA Kap-
[MOBACKY/IapHOT CUCTeMa HaKOH IyTama Iymdocara [12].
Basopenaxcanyja 1 cMarbere KOHTPaKTUIHOCTY MUOKap-
Zla Kao IIOC/Iefylla TOKCUYHOT [ejcTBa CaMoT IpenapaTa
¥ [IOj€iTHAYHO HerOBIX KOMIIOHEHTH MCIUTUBAHO je Ha
eKCIIepMMeHTATHIM XUBOTHbaMa [1, 23]. TIpema nopa-
L[IMa U3 IATepaType, XUIIOTeH3Nuja je 00UIHO pedpak-
TepHA Ha [IPUMEeHY MHTPABEHCKIX TEYHOCTH U Ba3oIpe-
COPHIIX JIEKOBa KO TEIIKVX ¥ JIET/IH/X TPOBamba Xepou-
LuuMa Koju capke rdocar u cypdaxrante [21, 23].
Kop npukasanor 6onecHyKa XUIIOTEH3Nja je 3aXTeBaja
IIPMMEHY U Ba30aKTVBHE CTUMYJIalyje, a XeMOAMHAMCKa
CTaOVJTHOCT je IMOCTUTHYTA TeK TOKOM Anjanuae. OnmcaHa
Cy U IBa C/Iy4aja aKyTHe MHCyduiyjeHnnje 6yopera, rae
ayTopu HMCY 61 y MOryhHOCTH [ja TOTIYHO MICK/by4e
XMUIIOBOJIEMM)Y Kao IOCIEANIY I'yOUTKA racTpONHTECTH-
HaJIHUX TEYHOCTMU KOJ] 0OIeCHMKA C XUIIOTeH3ujoM [12].
Kop Hamter 60mecHymKa 3araskeH je 611ar racTpOeHTepUTHC,
C/IMYHO Ka0 Y paHMjuM cTynujama [2, 4, 10, 16, 24]. Pectin-
paTopHu nopeMehajy HakOH TpoBarba II(OCaTOM MOCTIe-
[uia cy akyTHor omTehema mwiyha, mHeyMoHuje 1 efeMa
wryha [2]. Kop npukasanor 6onecuuka miyhHa nesuja ce
MaHudecToBanta 000CTpaHNM 3aCTOjHO-MH(IAMaTOPHUM
IIPOMEHaMa, IIITO je YCIIEIIHO CAHMPAHO IIPUMEHOM aHTH-
OMOTCKe, Ie30ICTPYKTUBHE I OKCUTeHOTepamnyje. X1UIo-
nepdysuja 6ybpera, BepoBaTHO AMPEKTHO TOKCUYHO Jej-
CTBO IIperapara Ha 6yOpexxHY ITapeHXUM U pa3Boj mwiyhxe
JIesyje Y3pOKOBaIN Cy aKyTHY MHCY(uLMjeHIjy 6yOpera
IIeCT CaTy HaKOH YHOLIeHa IIperapara y OpraHusam, e je
3aI104€eTO MOCTAMIYIIMOHO Nevere mpumeHoM CVVHDE.

EdexkTUBHOCT AMjaNnM3HNUX IIOCTYNaKa 3aBUCU Of
IIPOTOKa KPBU U iujanusaTa, 0co6MHa MeMOpaHe 1 Ofi-
JNIMKa TOKCUHA (MOJIeKy/IapHe Mace, CTelleHa Be3aHOCTU
3a [IpOTenHe 1 BOyMeHa AucTpubynmje). Y mureparypu
CY IpUKasaHU CTy4ajeB) IlepopaiHe MHTOKCUKAIVje Be-
JIMKOM KOMMYMHOM Iudocara, Kajia je u Iopey IpyumMe-
IbeHe XeMoaMjanuse 1 xeMornepdysyje HaCTyIMIa CMPT
6onecuuka [25]. O6jaB/beHa Cy YeTHpH CITydaja aKyTHOT
TpoBama IndocaToM, Iie je IpUMEeHOM XeMOJVjau3e
Koz 60JecHIKa ¢ aKyTHOM MHCYuiujeHjoM Oybpera
XeMOZIVHAMCKI HeCTaOVITHOT CTarba JOLIIO 1O IOTIYHOT
oropaBka 6onecuuka [12, 13, 21].

Pa3nmuuuTy cy cTaBOBM O IIPUMEHY XeMOJyjanu3e KOx
aKyTHOT TpoBama rudocar-cypdakranrom. Hexn ayTo-
PM je He IPENopyyjy, jep CMATPajy Ja ce He YKIIama Cyp-
(baKTaHT Kao IIPUMAaPHO TOKCUYHM areHC 300T Be/IUKe MO-
nexynapHe Mace. MehyTnum, xeMozujanusa je BepoBaTHO
Ie/IOTBOPHA Y YKIamawy InudocaTa U3 KpBU 300T Majie
MOJIeKy/IapHe Mace, any I/udocar uMa HejacHY Y/IOTy y
TOKCUYHOCTY ¥ MOXKe Ce Op30 M3Ty4UTH aKo je PyHKIu-
ja 6ybpera ouyBaHa [26]. [Ipyru ayTopu 3aKk/py4yjy ia ce
XeMOJIMja/II30M MO>Ke YKIIOHUTH Cyp¢aKTaHT U TOpef Be-
JIVIKe MOJIEKY/IapHe Mace VLU Ce MOTY YKJIOHUTY aKTUBHY
MeTtabomuTy cypdakranTa, Majia alcopIja, JUCTpuoy-



Srp Arh Celok Lek. 2012 Sep-Oct;140(9-10):648-652

Ijyja 1 eMMIHALMja CypdaKTaHTa 0CTajy Kao HeOBO/BHO
meduHucaHu npouecu [12].

Kum (Kim) u Tonndap6 (Goldfarb) [27] uctudy pa npu
AKYTHUM TPOBAIbIMa IEKOBMMA I TOKCMHIMA M30CTa-
HaK HaKHA{HOT IToBeharba KOHIIeHTpalllije pacTBOp/bYBE
CYIICTaHIe Y KPBJ HAKOH IIPeCTaHKa KOHTUHYMPAHE [N-
januse (13B. rebound eexar) TOTBphyje penaTMBHO HIDKU
KJIMpeHC MaTepuje Koja ce Aujanusupa. VInak, KIMHUYKN
3Hauaj n3berapama rebound edexra 1 fajbe je HeM3BECTaH.
AyTopy Impenopydyjy XeMOiujanusy Kao IpBy 1360p Me-
by mopanuTeTnMa aujanusue Tepanuje, OCUM 3a XeMOJI-
HaMCKI HecTabWTHe 60/IecHMKe, Majla HaI/allaBajy fia je
eduxacHoct CRRT'y nedery Off aKyTHUX TPOBamba JIEKO-
BMMa ¥ TOKCMHMMA U Jla/be HEMOBOJBHO McruTaHa [27, 28].
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Early Continuous Dialysis in Acute Glyphosate-Surfactant Poisoning

Violeta Knezevi¢, Dusan Bozi¢, lvana Budosan, Dejan Celi¢, Aleksandra Milosevi¢, Igor Miti¢
Clinic for Nephrology and Clinical Immunology, Clinical Centre of Vojvodina, Novi Sad, Serbia

SUMMARY

Introduction Treating severe acute glyphosate-surfactant
poisoning requires intensive therapy including dialysis.
Cases of hemoperfusion and hemodialysis use in renal fail-
ure induced by herbicide ingestion have been reported
in the current medical literature. We present a case report
of successful patient treatment with continuous veno-
venous hemodiafiltration in acute glyphosate-surfactant
poisoning.

Case Outline A 36-year-old male patient attempted suicide
by drinking approximately 300 ml of glyphosate-surfactant
about an hour before coming to our Clinic. On admittance the
patient was somnolent, normotensive, acidotic and hyperka-
lemic. Six hours after poison ingestion there was no positive
response to symptomatic and supportive therapy measures.

MpumsbeH « Received: 05/04/2011

doi: 10.2298/SARH1210648K

The patient became hypotensive, hypoxic with oliguric acute
renal failure, so that post-dilution continuous veno-venous he-
modiafiltration was started. During the treatment the patient
became hemodinamically stabile, diuresis was established
along with electrolyte and acid-base status correction and a
gradual decrease of blood urea nitrogen and creatinine levels.
After a single 27.5-hour treatment, clinical condition and renal
function parameters did not require further dialysis. Complete
recovery of renal function was achieved on the fifth day.
Conclusion Early introduction of continuous veno-venous
hemodiafiltration with other intensive therapy measures led
to complete recovery in a hemodinamically instable patient.

Keywords: acute poisoning; glyphosate; herbicides; hemodi-
alysis; continuous dialysis; hemodiafiltration
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MPUKA3 BOJIECHUKA / CASE REPORT

NMopoauyHa enuaemuja Kpuntocnopuaujase
y Cpbuju — npukas cnyyaja

EneoHopa lBo3aeHoBuh'?, Hukona Mutposuh', 3opuua fakuh?, Hepga Crojkosuh-LUsnpTnnx'?,
Onra lynosuh'?

'KnnHmKa 3a MHdeKTBHE 1 Tporncke 6onectn, KnuHndkn uentap Cpbuje, beorpag, Cpbuja;
“MepuumHcKu GakynTeT, YHuBep3uTeT y beorpagy, beorpag, Cpbuja;
3Cnyx6a 3a Mukpobuonorujy, Oacek 3a napasutonorujy, Knusmnuku yeHtap Cpbuje, beorpag, Cpbuja

KPATAK CAIPXAJ

YBopa Kpuntocnopuraujasa je akyTHa MHGEKTMBHA Napa3nTCKa 601ecT QUrecTyBHON TPaKTa 13 rpymne 300-
HO3a KOja Ce MPBEHCTBEHO AUjarHOCTIKYje KO UMyHOKOMIMPOMMUTOBAHMX 0C00a, KOA KOjuX 113a31Ba TELLKe
nponuee. MojearHauyHn CnyyajeBy, Kao 1 Be3aHW ClyyajeBy KOp MMYyHOKOMMETEHTHUX 0coba peTko ce
oTKpYBajy. O6orberbe Kog JbyAn MOTY Aa 13a30BY XyMaHW, anu 1 KUBOTUHCKI COjeBY KPUMTOCTIOPUAKja.
Mpuka3s 6onecHuka Y geuembpy 2010. rogmHe Ha Npernes ce jaBuna TpoynaHa nopoauLa 36or ractpo-
eHTepuTUca. PazboneBanu cy ce jefiaH 3a ApyruM y pasmaky oA ABa Ao Tpy AaHa. CTonuue cy Kop CBrX
6une peTKe, KalwacTe, 6e3 nprmeca Kpaw 1 ciy3u. CBx cy MManm rpyese y Tpoyxy v 6onose y muiurhnma.
hepka je mana nosuLweHy Temnepatypy 1 noBpahana npsa fiBa AaHa. JleyeHn cy cumnToMaTcKom Tepa-
nmjom. Terobe cy ce cmupune 3a 10-17 gaHa. Onwte cTarbe 60necHrKa je 6uno ymepeHo nopemehero. Y
cTonuum apyroobonenor n Tpeheo6onenor fokasaH je KpUnTocnopuanjym. EnvaemMmmonolkom aHKeTom
HUCMO 6y y MoryhHOCTY Aa ca curypHoLwhy npeTnocTaBrMo LWTa je 610 13Bop nHdekuyje.
3akspyuak OBO je MPBY ONUC KPUNTOCMOPUANMja3e Kob MMyHOKOMMNETEHTHUX ocoba y Cpbuju, WTO yKa-
3yje Ha To Aa je NoTPe6HO YBPCTUTM NPErNes Ha KpUNTOCnopuanje Y pyTUHCKI NapasnToNOLK/ Npernes
cronuue. Vimajyhn y Bualy pasmak nouyetka teroba, moryhe cy cse KombuHalmje — of Tora fja cy ce UH-
duumpanu jegaH op fpyror (Hajkpaha nHKybaumja) fo Tora Aa cy ce CBM UHGULMPAnM Ha UICTOM 13BOPY
(pa3nuunTe Ayx1He NHKy6aLmje). HeratriBaH Hanas kog 60necHKa Kog Kojer je y3opak y3eT CeAMOr fjaHa,
y3 nep3ncTrparbe NponuBa, He UCKIbydyje OBy eTnonorujy 6onectu. Ycnen TeXHNUYKMX pasiora HUCMO
6unn y moryhHocTv ga ofpefrMo cepoTun Kpuntocnopuanje. HeonxofHa cy fasba enviaemMyonoLlka

UCMUTMBatba oBe 6oNecTw, jep je jacHo fa ce jaBiba y Halloj nonynaumjy.
KrbyuHe peun: Kpuntocnopuanjasa; NopoanyHa envaemmja; napasmntosa; HUTa3oKCcaHNA

yBop

Kpunrocnopupujasa je mpoTosoamHo 0607be-
e TaCTPOVMHTECTHHATHOT TPaKTa Koje nsa-
3MBajy MapasuTy poja KPUIITOCIOPUANjYM
(Cryptosporidium sp.), a manudecryje ce
aKyTHUM TaCTPOEHTEPUTICOM.
Kpunrocnopuaujym je oTKpUBEH y ra-
CTPOMHTECTUHATHOM TPAKTY 3[[paBUX MU-
mesa 1907. roguHe. Y6p3o je yrBpheno fa
M3asuBa IPOIUB KO MHOTUX cucapa. VH-
dexnuje pyaN, Kao mojefrHadYHa obosbe-
Ba, JokazaHe cy 1976. roguse [1, 2]. Op Ha-
CTaHKa enupeMuje cupe (CMHAPOM CTedeHe
UMyHoAedULMjeHIIMje N3a3BaH BUPYCOM
XyMaHe UMYHOAepUIMjeHI[je), MTOYeTKOM
ocaMfieceTVX TOfJHa IBajleceTor BeKa, Mpu-
MeheHo je a 060menu 4ecTo MMajy u KpUITo-
criopupnosHy eHteputyc. Ko mux ce 6omect
UCIIOJbYIA TIPOAY KEHUM TIPOTMBOM KOjH je
yrpoxasao >xuBoT obosernor [3]. Hemyro 3a-
TVM OTKPUBEHO je Ja KpUNTOCIOPWMje MO-
Ty OUTH Y3pOUHUIV XUAPUYHNX eNuieMuja,
¢ 063MpoM Ha TO Jia je MH(GEKTUBHA OOLMCTa
OTIIOpHA Ha CPeJCTBA 3a MpeunihaBame BoJe
Koja ce KopucTe 3a fobujame nujahe Boge [4].
Hajseha focay oxasaHa ermaeMuja Joroamna
ce 1993. ropune y Munsoxujy, y CAJl, kaga

je oboneno Bumte ox 400.000 /pynu [5, 6, 7].
Ortajia ce MHTEpeCcOBambe 32 KPUITOCTIOPHAINje
cranmHo nosehasa. [locan je ycTaHOB/bEHO 71a je
nH}eKIMja pacpocTpameHa MIPOM CBeTa.

Pop xpunrocnopunuja (Cryptosporidium
sp.) Ipunaga peny anukomiviekca (Apicom-
plex), 3ajemHoO ¢ mapasuTMMa poja IIasMo-
pujym (Plasmodium) n toxconnasma (To-
xoplasma). Y mera je 1o aHac cBpcTaHo 20
BPCTA, Of] KOjUX Cy 332 XyMaHy IIaTO/IOT M}y Haj-
sHavajunju C. parvum u C. hominis, xoju cy
y3pouHMIM 060/bera /byan y Buire og 90%,
yKBY4yjyhu u cBe mocaj onmcaHe XUApPUIHE
ermmaemuje. CBe BpCTe KpUNITOCIOPUAMja MOTY
MHQUIMPATH pasmunTe XNBOTUHCKE BPCTE,
C TVIM JIa jeiHa BPCTa IMa jeTHOT IOMIHAHTHOT
pomahyHa 1o xojeM je fobwna ume: C. hominis,
C. canis, C. felis, C. suis, C. muris, C. meleagridis
utn. [8, 9, 10].

Vudexiuja ce mMpBeHCTBEHO JOOU]ja OfF KN -
BOTMHbA, MaJia Ce MOYKe ITPEHeTH ¥ Ca YOBeKa Ha
JoBeKa. [IpeHOCH ce IPBEHCTBEHO MHAMPEKT-
HVIM ITyTeM, BOJIOM 13 6aseHa, 3araheHnm py-
KaMa, ITpefIMeTVIMa 3 OKOMIVHe 060JIeNIOT 1 CIL.,
a pebe mupekTHMM IyTeM. 3a KUBOTUIbE U3-
BOp nHpeKnmje cy 060ene Mm npesppaserne
JKMBOTHIbE KOje joll M3ny4dyjy napasure. bo-
JIeCT ce KOJ, )KUBOTHIbA MICIIO/baBa O/1aruM Jio
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yMepeHUM MPONMBOM KOjU Tpaje HeKoNuKo faHa. Kop
MJIafie CTOKe KJIMHMYKa CIMKa MOXKe OMTU Texa, UCIIO-
JbeHa BEIMKVM OpojeM CTOMNIIA, HeXUAPATALjOM U CMPT-
HuM ucxopom [11]. Kpunrocnopupuje ce ca >XMBOTUbE
Ha YoBeKa Hajyelrhe mpeHOCe MHVIPEKTHO, a 3HaTHO pebe
AVPEKTHUM KOHTAKTOM [6, 8, 12].

JKMBOTHM LIMKITyC KpUTIITOCTIOPU/Mja Ce OfBMja CaMO y
jemHOM moMahMHY ¥ joll HUje IIOTHYHO pasjaurmeH. Ko-
JIMYVHA IPOTYTaHVX OOLMCTH, MOTPeOHNX [ja U3a30BY
6orecr, penaTuBHO je Mana (9-30) [13]. VI3 oouncra ce
Y SKeNy1ly MM TIOYeTHOM JielTy TaHKOT IipeBa ocnobaba-
jy MHEKTUBHY CIIOPO30UTH, KOjI Ce Be3Yjy 3a eluTeNIHe
henuje, HajBepoBaTHUje IPEKO TEUNTHUHA, YIa3e Y BUX U
MOCTajy MEpOHTH. MepOHTH y/ase y CeKCyalHU U acek-
CYyaJIHM pelIPOAYKTUBHU LUKIIYC. Y aceKCyalTHOM IUKITY-
CY HacTajy MepO30MUTH KOju MHOUIMPaAjy HOBE eINTeTHe
hennje, a y cexcyannom HacTajy MUKpOraMeTy U MaKpo-
raMeTH KOju Ce CIIajajy i HacTaje SUTOT U3 KOjeT ce 0C/I0-
6abajy oouncre. Ooumcre focneBajy y CTOMULY 1 Tyde
ce y crIo/pHY cpefuHy [14]. Penmkanuja ce ogurpasa y
apasutTopopcKoj BaKyosu, Koja je BeaHa 3a hemujcky
MeMOpany, To foBoau no owrehemwa hemyje [4].

Vnky6auuja KpUITOCIIOPUAMja3e Tpaje Of Ba JaHa
7o 28 maHa, MPOCeYyHo OKO cefjaM faHa. Ko nMyHOKOM-
HeTeHTHMX 0c06a 60IeCT ce UCI0/baBa IPOIMBOM Y BULY
KalllaCTO-BOJIEHMX CTOMNIA, 6e3 mpuMeca caysy, npahe-
HYIX IpYeBMMa IipeBa. TeMIlepaTypa Moxe OUTY yMepeHO
HOBUIIIEHA /I HOPMasIHa. Y ITO4YeTKy 60/1ecTy MoXxe Ou-
Ti ToBpahama. borecT ce 3aBpiaBa cama off cebe 3a OKO
Hepie/by-ziBe. Koy ocoba ¢ mMyHOCyIpecujoM 6omect nma
IIPOZY>KeH TOK, MaHU(eCTYje ce BeIMKUM OpojeM BOfeHO-
(dexyneHTHUX cTONMLA O3 TeHeHIIMje CMUPUBAaIba, LITO
IOBOAY [0 MCLpIUBYBamba 00osene ocobe, a MOHEKaN ca
CcMpTHMM ¥cxopoM. Texxut 061k 60/mecTyt MOXKe ce HeKajia
BUZIETY U KOJ IIPETXOMJHO 3IPaBUX 0c00a, IPBEHCTBEHO
meue [15]. Toxom nHbexuMje cTBapajy ce aHTHTeNA Koja
ce MOTy JloKasaTy ceponomkuM metofama — ELISA. Hu-
je UCTpa)KeHO KOJIMKO IYTO Ce OBAa aHTUTENA OFP>KaBajy,
HUTH Ja /I Cy 3alITUTHA [16].

C 0031pOM Ha PacIpOCTPambEHOCT Y3POYHIKA Y CBETY,
cMarpa ce Ja je oko 30% Iomyranuje MMao Hekaa MHpeK-
LYy KPUOTOCIIOPYUMjYMOM, Tj. ia je CepOIIO3UTUBHO [2].

Y Cpbuju je racTpOEHTEpUTIC M3a3BaH MapasuTuMa
pofia KpUIITOCIIOPYYja AMjarHOCTYIKOBAH KO 00IecHu-
Ka KOjJ Cy MMl HeKM OO/IMK MMYHOCYIIpecHje, IpBeH-
cTBeHO cupy [17]. Kao yspouHuK mponuBa KOf 3fpaBlX,
VMIMYHOKOMIIETEHTHUX 0c00a HMje pasMaTpaH, HUTU JJU-
jarHocTuKoBaH. LInjb oBor pafa 610 je fa ce Kpo3 mpuKas
MIOPOAINYHE eNuJieMIje KpUnTocnopuanjama y beorpany
yKake Ha 3Ha4aj oBe MHQeKIYje Y Hallloj CPeRNHIU KO
MIPETXOHO 3[IpaBMX 0coba.

MPUKA3 BOJIECHUKA

Y meuem6py 2010. ropuHe Ha Iperyer je LOBeLeHa Jie-
CEeTOrOAVIIIIbA eBOjUYNIIa Koja je O1Ia Ha peKpeaTHBHO]
HacTaBy, aju je Beh gpyror faHa o6ua TeMneparypy
37,8°C, noBpahasna gBa nmyTa y fBa gaHa, a 3aTUM JO-

| doi: 10.2298/SARH1210653G

6uIa IpOINMB y BUAY PETKMX, KALIACTUX CTO/MNIA (OKO
IeT JHeBHO) npaheH rpyeBuMa y upesuma. JledeHa je
CUMITTOMATCKJ TOKOM TPH JJaHa, a ToToM je Bpahera kyhu
jep ce mpoMB HMje CMUPUBAO, Mafia je 61a adeOpuIHa.
Ha nperneny neBojunia je 6maa fo6por OIIITET CTamkba,
adebpuHa, Hije 6MIa exupupaHa HY MHTOKCULIMPaHa,
a IepucTanTiKa je 611a yopsana. TokoM ysuMarma erm-
JIeMIIOTIOIIIKe aHaMHe3e Ca3Ha/IM CMO Jia ce MajKa pas6o-
nena iBa faHa mpe hepke, fa je MMana BOfieHe CTONMNIIE,
[a Huje uMaja IOBUILIEHY TeMIIEPaTy Py, a joj CTOMMLa
jour Huje popmupana u ga oceha ,liperakame” y LpeBu-
Ma. Orarg je Takobe nMao mpomnus, Koju je o610 YeTnpu
JlaHa IIOCTIe XKeHe, Kafla je hepka 6mima ofcyTHa, ¥ fia jomr
uMa tero6e. Ha mperneny majka je mmasna ymepeHo y6p3a-
HY IIepUCTAaNTUKY,  OCTa/I) Ha/la3u OUIn Cy HOPMayIHH,
TIOK je KoJI olla TpOYX 610 yMepeHO IUQy3HO OCET/BYB Ha
Hanmanujy u yopsany nepuctantuky (cenmu faH 6ore-
ctu). Taga je ofrydeHo fia ce cBMMa ypajie KOIPOKYITY-
pa 1 Iperies CTOMNIe Ha TapasnuTe M KPUITOCIOPUY-
jym. CBMMa je caBeTOBaHa JICTa CMMIITOMATCKa Tepamuja
Y IIPOOUOTHK.

3a mperen cromuie KopuiheHa je popManuH-eTapcka
MeTofa KoHIleHTpanuje o Pwanjy (Ritchie) 3a yrBphusa-
e KOHI[eHTpallJje LICTa IPOT0304, a pa3Masu cy Guk-
CUpaHU MeTH/IeH-a/IKOX0/IOM U 60jeHN MOAU(UKOBaHOM
Hun-HuncenosoMm (Ziehl-Neelsen) meTomom.

ITo po6mjamy pesynTaTa MOCTaB/bEHA je €THOJOIIKA
IMjarHosa KpUIITOCIOpKAMjase Koy hepke 1 ona, 0K je
Hasla3 KoJj MajKe 6110 HeraTyBaH.

Cae Tpoje cy umanu 6onose y muiunhyma, JOK Cy I0-
Bpaharbe, Ma/akcanoCT, IOBYILIEHA TeMIIepaTypa 1 ryou-
TaK ameTuTa 3abeexkeHn caMo Kol feBojuniie. bomect ce
KOJI CBe TpOje 3aBpILIIA IOTIYHIM O31paB/berbeM. Majka
je 6bonoBaa 17 faHa, I7ie je IPBUX CeflaM JaHa MMaJjla Ted-
He 1 BOfIeHe CTOJINIIE, @ HapeJHNUX fleceT Kamacre. Orarl
u hepka cy 6omoBamu 1o fieceT laHa, Off 4eTa Cy IPBUX
IeT JaHa CTO/NIe O1le TedHe, a 3aTuM Kamacte. Ha xpa-
jy 6omecty Majka je uarybuia detupu Kuorpama (6,25%
YKYIIHe TeJlleCHe TeXJHe), OTal] IeT Kunorpama (6,67%),
a hepka nBa kunorpama (9,1%).

JleTa/bHMjOM aHAMHE30M CasHa/IM CMO Ja je MajKa 1
paHnuje umana rerobe y BUpy HOBPEMEHNX PETKUX CTO-
nuLa, fOK ortan 1 hepka npeTxomxHO HKUCY 60I0BaN, CeM
Off IOBPEMEHNX IIpeX/Iaia.

ANCKYCUIA

IIpuxasany cMo Tpu BesaHa CIy4daja KpUIITOCIIOpUMja3e
KOJ, TpU IIPETXOIHO 31paBe ocobe Koje IpUIaajy UCToj
HOpoAMIM Koja XuBu y beorpany, y kompopHMUM ycno-
BuMa. Kop cBux ce 6omect 3aBpIImiIa IIOTIYHNM O3/pa-
B/bebeM. UnmbeHnIa ja U3 CTONNIE MajKe, KOja je IIpBa
oborena, HUCY JOKasaHe KPUITOCIIOPUAUje, MOTIa 61
ce MPUIMNCATHU y>KeM BpeMeHy NPOTEKIOM Off ToYeTKa
Tero6a jo o6aBsbarba MAPasUTOJIONIKOT Ipereaa (cemam
IaHa), a HehopMMpaHa CTONIMLIA Y TO BpeMe U TOKOM Ha-
PenHNX leceTak JJaHa pernapaTUBHIM MaTOXVCTOIOMKIM
IIpOMeHaMa Ha LIpeBMMa.
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bBonecr je Tpajana 10-17 gaHa 1 3aBpIInia ce CIIOHTA-
HO, 03[IpaB/beIbeM, IITO je YoOudajeHo 3a IMYHOKOMIIe-
TeHTHe 0cobe [2].

Vndexunja ce goroguia y 3MMCKOM IIEPUOLY, LITO je
HeyoOMYajeHo 3a KpUIITOCIIOPU/jasy, jep ce y nuTepa-
TypM HaBOJY Jia ce 60/IeCT IIPBEHCTBEHO jaB/ba TOKOM
TOIUINX Mecely, u3MeDy jynma u cenrem6pa [18]. C npyre
CTpaHe, MOpaMO MMaTy Ha yMY Ja HeMaMO IIPeTIIOCTaB-
Ky 1Ta 611 MorIo 6uTy u3Bop MHGeKIMje HU HAaKOH Jie-
TaJPHOT COLMOEIVIEMIIOIOIIKOT UCIIUTYBAbA: IIOPOSU-
1ja xuBu y beorpany, y crambenoM 6710ky, y KoMpOopHUM
YC/IOBMMa, a XpaHy KYIIyje Ha IMjallyl ¥ Y CaMOIIOCITY3H.
XpaHa Koja ce jefie CBeXa 11 HeollpaHa MOIIa 611 61Ty u3-
Bop nHbekuyje [19] 6ynyhm na cy kpunrocnopupuje us-
Y3€THO OTIIOpPHE Y CIIO/bHOj CPEAMHY, Jla CY OTIOPHE Ha
HEIIOBOJbHE YCTIOBE I 1A je JOBO/BHO HEKOIMKO OOLIVICTA Jla
ce nH(exmja n3azose [20]. OBo Buie fo6Vja Ha 3HAYAjY
KaJla ce 3Ha J1a Cy y HalllOj 3eM/bU jartbafl, japaj U CBUbE
3HaYajaH IIOTEeHLja/IHN U3BOP MHEKIVje KPUIITOCIOPH-
IMjama, jep cy Kop, 42,1% ucnurane jarmany, 31,8% japagu
u 34,2% cBumwa npoHabhene oouyucre y cromuu [21, 22].
[mepano Ha Taj HAYVH, IMjadHa XpaHa Kao U3BOP MHPeEK-
1yje Moryia 61 fa 6yfie IpUXBaT/bYBO Objallberne.

ITopopuia nMa akBapujyM ¢ pubuiiaMa, a y mocuenme
BpeMe ce 11 prbe OKpUBIbYjy Kao Moryhu usBop mHeexuu-
je [23]. HaxkamocT, akBapujyMcKy Bofy Hije 611710 Moryhe
VICIIUTATH Y HAIMM YCIOBMMa 300T TEXHMYKUX pasjiora.
O6orenu ¢y gpskanyu 3MMHUILLY Y IOZPYMY, Iie je Moryhe
Ia MMa MUILEBa, ajI) je MaJIo BepOBATHO fia O K1Ceo Ky-
IIyC MOTao OMTU KOHTaMMHUPaH.

Y opHOCY Ha moYeTak 00JIeCTH, KOjU Ce Jecuo y pas-
MaKy of IBa JI0 TPU JaHa, MOXKe Ce IPETIIOCTaBUTY UK
Ia ce Majka, Koja je mpBa obosena, uHuIupana usBan
kyhe u npeHena nHeKLUUjy APYTUM WIAHOBUMA IIOPOJY-
e, uMajyhu y Buny Hajkpahy naky6anujy, nnm ga cy ce
CBM MHQUIMPAIN MICTOBPEMEHO ¢ 0031poM Ha MOryhHOCT
PasIMYNTHX LY>KMHA MHKyOanuje, a pa3boenn y pasiu-
YJMTOM TPEHYTKY, LIITO je 3aBUCIUJIO Of KOTMYMHE YHETUX
OOLIVCTA M CTakba BIUXOBUX LIpeBa.

VIupupeKTHY Iy T MHQEKIYje, BOLOM, MOXe Ce VICK/bY-
YUTH, C 063MPOM Ha TO Jja Cy CBU HeTMpany Kylame y
6a3eHy, KOHTAKT C BOJOM 13 IIapKOBa WM je3epa, Kao U
TO Ja je 6110 3MMCKO 1004, Kaja Cy TM KOHTaKTU PETKH.
Takobe je Boma 13 rpafickor BOJOBOJA, KOjy CY KOPUCTHUIIN
3a muhe, uck/pydeHa Kao MoryhHocT usBopa nxdexuyje,
jep 6u ce Taja oyekuBala enupeMuja Behnx pasmepa [5,
6, 7]. HeonxonHo je 3HATM Jja Cy OOLMCTE KPUIITOCIIOPU-
JyjyMa OTIIOPHE Ha XJIOP Y KOHLIEHTpalMjaMa Koje ce Ha-
nase y nujahoj Boau, a ¥ ia UX He yKJIamajy ge3nHpuLu-
jEHCH KOju ce KOPUCTe Y 3[paBCTBEHM YCTaHOBaMa, Kao
IITO CY eTV/I-a/IKOXOJL, [Ty TapasIeX i, IOBUVIH-jONT 1
KBaTepHepHe COM aMOHVjyMa, 8 YHUIITAaBa VIX XUIPOTeH-
-IIepOoKCcH, y KOHIleHTpauuju of 6%. Hemorpe6Ho je Ha-
IJIalllaBaTy Ja CTepyIM3aliija MOTIYHO YHUIITaBa OOLV-
cre. Haunn uninhera anapara 3a eHJOCKOIIN)Y ZOBO/baH
je 3a yK/Iambarbe OOLIVCTA, Tj. 3a IIPeKVatbe TaHIa MHEK-
Ijuje y 60JIHMYKUM ycnoByuMa [2].

Jocapanma ucTpakupama Cy MOTBPANIA IIPUCYCTBO
OBOT ITapasyuTa y LIeJIOM CBETY, Ha CBMM KOHTUHEHTUMA

(n3yseB Ha AHTapKTUKY). Pof KpUIITOCIIOPUANMjYM je 3HA-
YajaH XyMaHN ¥ IATOTeH Pas3INYUTIX )KUBOTUICKIX BP-
cra (cmcapa, ITUIA, BofgoseMalia, puba). Hajmama yuecra-
noct uHpeKIMje je y pasByujeHnM seM/baMa. Y XomaHanju
CY KPUIITOCTIOpMJMje Y3POK TracTpoeHTepuTucay 2-3%, y
CAJl'y 4,2% [24, 25], a y sem/bama norcaxapcke Adpuke
u 0 25% [26]. Cmarpa ce #a je y 3eM/baMa y pasBojy yde-
CTAJIOCT TACTPOMHTECTIHATHIX Teroba Koje ce IoBe3yjy
¢ xpunrrocnopuaujama 5-10% [2]. Y Cpbuju gocan Hucy
BpIlIeHa VICIUTUBAKA KPUIITOCHOPU/Mjase KO /bY/, Ta-
KO J1a Ce 0 Y4eCTaIoCTI OBe MH(EKIje I leHOM 3Hadajy
Y KIIMHUYKOM M €IVJIEMIO/IOIIKOM CMIICITY He MO>XKe TO-
BOPUTIL

[TpobneM nHpeKuMje KPUNTOCIOPUIMjaMa Ce YITIaB-
HOM jaB/ba KOJ{ IMYHOKOMIIPOMJTOBAHNUX 0C06a C OIITe-
hemwewm henujckor nmyHureTa 1 nHTEpdepoHa rama [16].
360r Tora ce nHQeKIMja Hajuenhe 1 y HajTexkeM OOMMKY
jaB/ba KO, 0C00a C IPUMAPHOM V/IM CEKYHAAPHOM UMY-
HopeuIIMjeHIjOM, KO 0c00a ¢ pasIMIuTUM BpcTama
Ma/INTHNUTETA, HAKOH TPaHCIUIaHTalMje oprata (Hapodn-
TO KOLIITaHe CPXKI) U Y YCIOBMMa ManHyTpuimje. Ko tix
ocoba ce pasBuja 60JIeCT Koja ce UCII0/baBa BEJIMKUM Opo-
jeM BOJEHMX CTOMNIA; 60JIECT TPaje [YTo, C HOBPeMeHM
M3ITIEVIMA 32 CMMPUBAbE VM IOHOBHUM IIOTOPILIAHEM.
Koz m11x ce Mory 1ojaButy 1 HeTUIMIHe MaHudecraryje
KPUIITOCIOPY/Mja3e y BUAY alleHAUIINTICA, TAHKPeATH-
TIICQ, XO/IAHTUTIICA U XOJIELMICUTIICA VTN PECTIPATOPHIM
terobama [27].

Kop mMyHOKOMIIETeHTHUX 0c06a 60IeCT MpOCeyHO
Tpaje OKO JeceT JaHa, a/li MOXe Jja Tpaje U 1O YeTUpH
Hepierbe. HajuspakeHuje Terobe cy y npBa 2-4 maHa, 1o-
TOM HACTYIIa IIOCTEIIeH OIIOPABaK, a/IV IIPO/IUB YBEK Tpaje
Jy>Ke Hero KO aKyTHOT TPOBaFba XPAHOM, IITO OHEMOTY-
haa o6onernor ga gy>xe BpeMe 06aB/ba CBOje CBaKOJHEB-
He aKTUBHOCTI. Borect ce Hajuyemrhe mpakTU4IHO yBeK
3aBpllIaBa CIOHTAHO, IIOTIYHMM OIIOPAaBKOM 60JIECHUKA.
Kop marnor 6poja o6onmenux, 3a 1ta pasniosy jou HUCY
HpenusHo AedyHICaHN, 6OTeCT IOIPUMA TeXI KIMHIY-
K1 O0JIVK, C BEJIMKMM OpojeM CTONNLIA, HeXUAPATaLjOM,
IPOY>XEHVM TOKOM 1 3HA4ajHVIM I'yOUTKOM Te/leCHe Te-
xyHe. HakOH IpMBUIHOT OIIOPaBKa, KO TAKBIX 0coba
MOTy HacTaTy Majancopnuyonn mopemehaju, xop kojux
Tpeba IPYMEHNTI TEPANINY HUTa30KCAHUAOM (nitazoxa-
nid) [28].

IMopopudHe enujemMuje PeBHIM ATOT€HNMA HICY
peTka nojasa. ¥ uctpaxusamwy Ibymana (Newman) u ca-
papHuKa [29] yrBpheHo je fa ce moponnyHe enupeMuje
KPUIITOCIIOPYIUjYMOM fielllaBajy y 58% ciydajeBa 060-
JeBamba, MTO je omycaHo y Behem 6pojy pagosa, mmpom
cBeTa, yKpydyjyhu u cycenny Xpsarcky [30, 31]. Kox
60/IecHMKa ONMMCAaHNUX Y HallleM pany 60ecT je nMaja
JIAKIIM KIMHUYKY 06/MK Kof Ba wiana (oua u hepke),
JIOK je MajKa MMaJla cpefibe Texkak o6k 6omectn. Texoj
K/IVHIYKO] C/IMIIM MajKe MOIJIM Cy jolpyuHeTy Beha nHO-
Ky/IaIMOHa {033 KPUIITOCIIOpUAyja (dnbeHNIIa /A je OHa
IpBOO6OJIENA) VIM IPEEr3ICTEHTHO CTatbe FaCTPOMHTE-
cTuHanHor TpakTa. Kox cBe Tpoje 3abenexeHa je Tummd-
Ha KJIMHMYKA CIMKA Kpunrrocropuanjase. Hu kog jegHor
oborteror Huje 6110 noTpebe 3a crennUIHNM JIeIeHeM.
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Ommcana Tpu Be3aHa C/Tydaja KpUIITOCTIOPU/Vja3e YKa-
3yjy Ha TO Ja ce oBa 6onect y CpOujy ja/ba KOJ, IIPETXOHO
3apaBux /byau. [la O6u ce yTBpAMIe MHIVEHIV]jA U IIpe-
BaJIeHIINja 060/berba, HEOIIXOHO je 00aBUTY cepoenue-
MHOJIOIIKA ICTPa)KMBakba y NVBHUM IONy/IalljaMa, ann
U Y OIIIITOj TIOIY/IAIMj|, C 063MPOM Ha Ca3Harbe O palln-
peHocTu oBe MHekuje Kop cToke. Takobe je morpe6HO y
CTaHZAPIHY NPOLENYPY UCINTUBAbA IIPOINBA YBPCTUTH
U VICOUTMBalbe Ha KpunrocnopupaujyM. Tpeba sHatu fa
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SUMMARY

Introduction Cryptosporidiosis is an acute infectious parasitic
disease of the gastrointestinal tract, considered as zoonosis un-
derestimated in immunocompetent population. The pathogen
is primarily the cause of devastating diarrhea in AIDS patients.
Solitary cases and small outbreaks in immunocompetent per-
sons are rarely discovered. There is also a human strain of cryp-
tosporidium.

Case Outline In December 2010, we examined three family
members among whom each successively developed acute gas-
troenteritis. Their stools were liquid, light brown, without mucus
or blood. All of them had abdominal cramps and generalized
muscle pains. The daughter had fever and vomited during the
first two days. The patients were administered symptomatic ther-
apy. Complaints resolved after 10-17 days, with general condi-
tion moderately changed. Cryptosporidium was confirmed in
the stool of patients who were second and third to contract the
disease. We presumed that the first person released pathogen
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before the time of examination, although she still had diarrhea.
All of them recovered completely. By epidemiologic survey we
were unable to presume with certainty the source of infection.
Conclusion This is the first description of cryptosporidiosis in
immunocompetent individuals in Serbia, which proves that it is
present in our country, and that search for it should be included
into a routine parasitological check-up of stool. Taking into ac-
count the distance in onset time complaints, all combinations
are possible; from infection among family members (shortest
incubation period) to family members infected from an identi-
cal source (different incubation period). Negative finding of the
sample collected on the 7" day from the beginning of symp-
toms does not exclude the diagnosis in this particular situation.
Further epidemiologic studies of this disease are necessary as
it is clear that it exists in our population. At that moment we
were unable to do typization.

Keywords: cryptosporidiosis; family outbreak; parasitosis; ni-
tazoxanid
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MPUKA3 BOJIECHUKA / CASE REPORT

Foramina parietalia permagna — npuka3s cayyaja

CnobopaH Hukonuh, Bnagummp Xnskosuh, Berbko CrpajuHa
WHcTnTyT 33 cyncky mepnumby, MeauumHckmn ¢pakyntet, YHuBep3uTteT y beorpagy, beorpag, Cpbuja

KPATAK CAOPXKAJ

YBopa MopdonoLuke Bapujaumje KOCTUjy Tobatbe HICY, y MPUHLMNY, 3a CneLujanmcTe Cyacke MeauLmHe
nocebHO NHTEPECaHTHE [OK FOA Ce C tlIMa He CPETHY Y MPaKTUYHOM pagy. JeaaH of 6eHUrHUX o6nvka
aHomanuje cranium bifidum jecte v 13B. foramina parietalia permagna.

Mpwukas cnyuaja MNpurkasaH je cnyyaj ocampgecetoroguiltbe xeHe. O64yKLMjOM je, Kao y3rpeaHu Hanas,
YCTaHOBJbeHa GEHUrHa aHOManwja TeMeHwX KocTujy, foramina parietalia permagna, Koja je TOKOM X/BOTa
6vna noTnyHo acmnTomatcka. OBa 6eHurHa aHoMasnuja TeMeHVX KOCTUjy Npeno3HaTa je TOKOM 06ayK-
Luje 1 nope 0aMaKIIor XUBOTHOT J06a NOKOjHULIE.

3akmbyyak YpoheHa 6eHurHa aHomanvja TeMeHnx Koctujy y sugy foramina parietalia permagna pena-
TVBHO je peTka 1 061YHO Ce AnjarHoCTrKyje Kog Aele. Y NpakTMyHOM pafy fiekap Tpeba fa npenosHa 1
pacTymauu noctojake oBe aHomanuje. OHa Moxe 61Ty NpaheHa pPasnMYUTAM CMATOMIMA, MOXKe 6UTK
jenaH of 3HaKOBa Y HEKMM CMHAPOMMMA, v U NOTMNYHO aCMMNTOMATCKa, Kao y MpuKasaHoM ciyyajy.
lMocTojatbe oBe aHOManuje y NpakTMYHOM GOPEH3NUKOM pady NoHEKah MOXe KOPUCTUTN Y naeHTUdN-
KaLuju Hero3HaTe unm Hectane ocobe.

KmbyuHe peun: foramina parietalia permagna; TemeHa KocT; ypoheHe aHomanmje; popeHsunyKa natonorumja
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yBof

Y bopeH3NUKOoj MaToIoryju BUIIE Ce MOCBe-
hyje maxma eBeHTyamHO MocTojehuM mpeno-
MMMa KOCTH]y T06ame HeTo ’BIUX0oBUM Mopdo-
JOMKMM ocobuHaMa 1 Bapujanujama. Mmaxk,
Tpeba 3HATH Koje ypoheHe aHOMaIuje KOCTH)Y
nobame OCToje U KaKO OHe U3IIeNajy, ia 6u
ce TOKOM OOfyKI[uje U TIpero3Hare. JefHa of
ypobeHux 6eHUrHIX aHOMauja KoCTujy n1o6a-
b€ jecy ¥ OTBOPY Ha TeMEeHVM KOCTUMa — fora-
mina parietalia permagna.

OBOM IpUINKOM NPUKA3YjeMO CIy4aj ITe
je, Kao y3TpeH! Hasas, OOyKIMjOM yCTaHO-
BJbEHO MOCTOjambe OBe OEHNTHEe aHOMaJIMje Te-
MEHUX KOCTH]Y.

MPUKA3 CJZTYHAJA

Ped je o »xenn crapoj 80 roguHa Koja je mo-
CTIelIBYX MeCeIu )XIMBOTA JledyeHa 360r cra-
60CTM [lecHe TIOJIOBMHE Tena ycre nHdpapKTa
BEJIMKOT MO3T4, HajIIpe CTAIMOHAPHO, & TOTOM
u ambynanTHo. [Tocmenmux Mecel] faHa K1-
BOTa IIpoBena je kop kyhe, nako joj je 6uno
IpernopydeHo 6OTHNYKO Jledere Ha Tepyja-
TPUjCKOM ofie/bemby. 360r Harmor nopemehaja
cBecTH, mpebadena je y 6onauiy. Jlo mpujema
y 60omHuILy XeHa je Beh Ouna y cTamy Hajay-
67be KoMe, IIITO je TOTBpHeHo 1 MHNIVjaTHIM
HEYPOJIOUIKNM ITPErefoM. VIHTepHUCTIIKIM
IIperyIefioM yCTaHOB/bEHN Cy XUIIOTEH3Hja, Ta-
XUKappyja 1 fuciHea. YpabheHe aHamise KpBu
II0Ka3ajle Cy yobudajeHe BpefJHOCTH, ceM O1a-
re Xuneprakemuje u 6raror nosehama 6poja
neykonuta. CT cCHUMaK ITaBe ITOKa3ao je Behe
VICXEMMjCKO YKapMIITe Y TeMIOPOIIapujeTat-

HOM TIOZIPY4jy /eBe XeMmcdepe BeMKOT MO3Tra,
y IOApPYYjy Mpuranuje cpefe nepedpante
apTepuje, Kao ¥ pef[yKTUBHE IPOMEHe TKUBa
Mosra. VI mopen mpenyseTnx Mepa nedema, 60-
JIeCHMIIA je YMPJIa OKO TeT CaTyl HaKOH TIpHje-
Ma. [Tpema XeTepoaHaMHECTUYKVIM TTOflaLIMa,
AT je Off KOpOHapHe 60/IeCTY CPIia, a BUIIIE
Off IBajieceT rOAMHA paHuje OIlepycaa je Yup
Ha xenyny. Crneneher gana ypabhena je cyn-
CKOMeJVIIMHCKa 00fyKLuja, jep je 6omecHnIa
yMpia y nepuopny Kpahem op 24 cata 1o mpu-
jeMy y 60mHuUILYy.

OORYKILIMjOM je YCTaHOB/bEHO Ja je SKeHa
6mma cmabo pasBujeHe OCTEOMYCKY/IaTypHE
rpabe, fa je Teno 6uno gyxune 166 cm u npo-
LemeHe TexyHe off oko 50 kg. Crnomarmum
IperyIefiloM Tefa YCTAHOB/bEHMY Cy CTapy OXKMI-
JbaK Off OTIepalfyje XemyLa, Mabi JeKyOuTyc y
KPCHOM ITpefierTy, Kao 1 TpopUIHe IpOMeHe I
efleM Koke 00€jy OTKOeHNIIA. YHY TpallhyM
TAHATOJIOIIKVM TIPET/IEfIoM MOTBpheH je k-
HUYKJ YCTaHOBJ/bEeH MH(QAPKT JIeBe TOIOBMU-
He BE/IMKOT MO3Ta y TeMIOPONapyjeTaTHOM
HOZIPYYjy, Kao 1 aTpoduja Mo3ra BacKymap-
HOT TIOpeK/Ia. YCTaHOBJ/bEHM CY U: TeHepan-
30BaHe TellIKe aTepOCK/IePOTCKe TPOMeHe Ha
CBUM KPBHVM CY[IOBMMa, 671ara xumeprpoduja
cpuaHor mumnha (TexxuHa cpua je 6uaa 330
£), MamM efieM ITyha U IIoyeTHa XMITOCTaTCKa
nHeyMoHMja (yKynHa Texxuna mwiyha 6ua je
900 g), 6ennrua HeppoCKIepoO3a U UHBOIY-
THMBHE CTapayke IIPOMEHe Ha CBVMM OpTaHVMa.
Y ny6oxyM BeHaMa IOTKONEHUIIA YOUEHU CY
TpoM6bu. HemocpenHu yspok cMpTH yCTaHO-
B/beH 00 YKIIjOM 010 je MacuBHa TpOMOOeM-
6omuja myha.

Kao ysrpenun Hanas, yrephene cy ypohene
6eHNTHe aHOMasTUje TeMEeHNUX KOCTHjY — fora-
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Cnuka 1. Cnosalurba cTpaHa Kansapuje
Figure 1. View of the skull - external surface

SC - sutura coronaria; SS - sutura sagitalis;
SL - sutura lambdoidea

mina parietalia permagna. Y 3abuM JielIOBYMa TeMEHIX
KOCTH]y, O/VKe Cpefiib0j TMHMjU IT1aBe, TeMeHe CY KOCTU
6u1e BpyIo McTameHe 1 nposuaHe. OBa ucTamemma Cy Oua
OBJIHOT 00/IVKA, Y3y KHOT IPeYHMKA Off OKO 5,5 ¢/ 1 IIO-
IIPEYHOT Off OKO 3,5 11, CUMETPUYHO ITOCTAB/beHa, C Malbe
jaCHOM I'paHUI[OM IIpeMa OCTa/IOM JIeTy TeMEHUX KOCTHjy
(Cmuka 1). Kako je TBppa Moxxganua (dura matris) 6u-
J1a TIOTITYHO Cpacia ¥ Heo[iBOjMBa Off KOCTH]jy nobarbe, Ha
OBJM MeCTMMA UCTambeha TEMEHUX KOCTUjY jaCHO Cy ce
BIJE/MN KPBHU CYJOBU — OTPAHIU Cpethe MOXK/JaHIIHe
aprepuje usMehy mucrosa TBppe Moxpanuue. Kammnu-
¢ukoBaHa u 3afieO/pana TBpAAa MOX/JaHNIIA IOTIYHO je
IIpeKpyBasa OBe HeKaJallllkhe OTBOPe Ha TEMEHNM KOCTH-
Ma, a FbeHa CII0Jballlba CTPaHa MOTIIYHO je 61a cpacia
U CTOIbEHA C BbUIXOBJM HEeKaJJalllbJIM MBUIMIMA, TAKO I
cy ypobenu anoMaHy OTBOpM Ha TeMeHUM KocTuMa (fo-
ramina parietalia permagna) 6MIN Mabe jaCHO OTpaHM-
4yeHI. [le10BY TeMeHNX KOCTH]Y Y 3abeM Aeny Mehycoo-
HOT CII0ja, Kao ¥ Ha CIO0jy C MOTW/baYHOM KOCTH, OVJIIL Cy
3ajie6/panm, ca CIoJballlbe CTpaHe KanBapuje HepaBHe U
TajlacacTe noppumHe. MehyTeMenu 1maB y npenmeM fieny,
Kao 1 11aB 13Mel)y TeMEeHVX KOCTHjy U 4eOHe KOCTH, OVIN
Cy yob1yajeHor usriefa. Y3my>KHI MaKCHMaTHU IPOMep
KpoBa jjo6ame 610 je 143 mm, a monpeunu 131 mm. [e-
6/bMHa KOCTYjy KpOBa JI0Oatbe Ha MeCTVMa OO YKIMIOHOT
Ipecexa KOCTUjy KajBapuje Oua je 4-8 mm.

ANCKYCUIA

Kao aHaToMcCKa Bapujaiuja, y 3aieropmbeM eIy TeMe-
HUX KOCTH]Y, YIIO/b€ Off CPe/ibe NMHUje ITTaBe U U3Ha[,
NaMOOMIHOT LIaBa, MOTY [ia IIOCToje 0TBOPH (foramina
parietalia), kpo3 koje mponaze CaHTOpUHMjeBe TeMeHe
eMucapHe BeHe (vv. emissariae parietaliae). To cy kpatke
BEHCKe CIIOjHUIle, aHacToMo3e n3Mely ropmer carurasn-
HOT cunyca (sinus sagittalis superior) 1 BeHa Ha IIOBPIIVHY

Cnuka 2. CT cHMaK rnase NoKojHuLe
Figure 2. Head computed tomography of the deceased

rmaBe. OBM OTBOpM CY Hajuelnhe jefHOCTpaHM, HellapHU
VULV TIAPHI, VICTE VTN Heje[IHaKe BeIUIHe, IPeIHIKA He-
Ko/yKo MunuMmerapa [1, 2, 3], a jaBspajy ce xog 60-70%
nonynanuje [4-7]. Ilonekan cy oTBOpHU y IpeyHUKy Behn
of; 5 mm, 060CTpaHM, CUMETPUIHO OCTAB/BEHN U PETKO
cafip)Ke eMIMCapHe BeHe. Taja roBOpuMo o T3B. foramina
parietalia permagna unu fenestrae parietales symmetri-
cae. Cmatpa ce fa oBu Behyt OTBOpU Ha TeMEHUM KOCTH-
Ma HacTajy kao ypobeHa, Hajuemrhe 6eHnrHa, aHoManuja
360r HEIPABUIHOCTH Y TIpOLiecy ocuuKalje TeMEHNX
Koctujy [5, 6, 8, 9]. 3aocTajy TokoM ocudukaryje Teme-
HUX KOCTHjY I CMabyjy Cy TOKOM pacTa fieTeTa. Ibuxosa
JIOKa/IM3alnja je TUIIMYHA, CUMETPUYHO CY IIOCTaB/bEHM,
3a00/beHVIX MBUL[A, IPEKPVBeHN (UOPO3HOM OITHOM KOjy
HajBenM f1e71oM YMHY TBpja MOXK/JAHNIIA, KAO U HOpMaJl-
HMM TKUBOM TornaBuHe [2, 5]. OBy ypobheny anomanujy
npBu je onmcao Jlanumsu 1707. rogune [10]. Yuecramoct
oBe aHoMayje je 1:15000-25000 [5, 11, 12].

ITonosxxaj, 06nMK ¥ Bem4uvHa foramina parietalia per-
magna y HallleM IIPUKa3aHOM C/Iy4ajy OVIN Cy TUIIMYHIL
OtBopu cy 6w npekpusenn Beh KanydukoBaHoM 3aje-
6/paHOM OITHOM KOja Ce CTalla/Ia C MBIUIIOM OTBOPA Ha TeMe-
HVIM KOCTVMA, TaKO Ja FbJIX0BA IPAHNI[A [IPeMa OIyBAaHOM
Ieny KOCTU HMje 6ua HajjacHuja. 3ageb/pama KOCTUjy ¥
OKO/IMHY MelyTemeHe cyType 1 CyType TeMeHUX KOCTHjy
C HOTM/baYHOM MOIJIE CY JIa YKaXXy U Ha paHuje OCTojarbe
HEKIX Off aKI[eCOPHIX IIpeNHTepIIapyjeTaTHIX VI VH-
TepPCyTYPapHIX KOCTH]Y, /i Ce TO Hifje MOITIO Pa3a3HaTIL.
Ha CT cuuMKy rnaBe ypaheHOM TOKOM jTederba MecTa Ifie
cy 6uie ypoheHy aHOMa/IHM OTBOPY Ha TEMEHUM KOCTHMa
Hycy npenosHaru (Crvka 2). Kop gette ce Mecta 0B1X aHO-
Ma/IHVX OTBOPA Ha TEMEHVM KOCTVIMA BUJie MHOTO jacHuje
Ha CT cHUMIIMMa, jep Cy OTBOPU jOIII C jaCHNM 3a00/beHNM
MBUIVIMA, @ TBPAA MOX/JaHNI[A 0OMYHO jOII Hifje IIOTITYHO
cpaciia u CTomma ce ¢ TeMeHUM Koctuma [9, 13].

Beh ce myro 3Ha fja je oBa aHOMamja HacnenHa. Torn-
nemut (Goldsmith) [14] je ommcao oBy aHOMAJINjy KO
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IIECHAECT YWIAHOBA jef{He TIOPOANLIE, KPO3 [IeT TeHepariija,
IIa Ce OBa II0jaBa ¥ HA3VBA 110 IIPe3VIMEHY OBe IIOPOJN-
e - enrn. Catlin mark (,,3Hax KeTmnHoBux®). Axo cy oBu
OTBOpY Ha TeMEeHVM KOCTMMA M30/I0BaHa I10jaBa, OHJa Cy
Hajuenrhe nocnepuia Mytanyja resa MSX2 [15, 16] - fo-
ramina parietalia-1, unu rena ALX4 [16, 17] - foramina
parietalia-2. OBu 0TBOpPM MOTY OMTH YAPY>KEHU C HEKUM
IpyrMM aHoManujama nobame [9, 18, 19, 20] wau Buga
HIIp. [13]. IToHekan ce Ha MecCTy OBMX OTBOpa popMupajy
MEeHJHTIOLlele WK eHlledanoLere, Mory 6utu npahene u
BEHCKIM VHTPaKpaHNjaTHIM MaIpopMalijama, Ia cBe
OBO MO>Ke OUTH YAPY>KEHO I C HallaiMa eNIeriCIje VI
MeHTaJIHOM peTappauujoM [3, 9, 21].

Y mpukasaHOM C/y4ajy oBa ypobeHa aHOManuja TeMe-
HIX KOCTH]jy Huje 611a mpaheHa HUKaKBUM ApyruM ypobe-
HVIM MHTPAKPAHVjA/THIM VI JPYTUM QHOMa/IMjaMa, HUTH
je 6omecHuITa 60IOBaIA OFf €IIVIETICH]je VIV HEKOT PYTor
HEYPOJIOLIKOT VI TICHXMjaTpujcKor 0bo/berba. BorecHuia
HIje VIMaJIa XXMBYX O/IVDKIX CPOJFHIKE, TAKO Jja ce Hifje MO-
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Foramina Parietalia Permagna: Case Report

Slobodan Nikoli¢, Vladimir Zivkovic, Veljko Strajina
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SUMMARY

Introduction In forensic autopsy, pathologists are not partic-
ularly interested in the anatomical morphological variations
of the skull bones, especially if those variations are not very
frequent. Foramina parietalia permagna are developmental
benign anomalies resulting from large ossification defects of
the parietal bone.

Case Outline Herein was presented a case of 80-year-old female,
whose autopsy revealed congenital defect of parietal bones - en-
larged parietal foramina. These defects were capped by a fibrous
membrane and covered by normal scalp. This condition was

MpumrbeH « Received: 19/05/2011

completely asymptomatic. Despite the fact that the deceased
was very old, the giant parietal foramina were recognized.
Conclusion The forensic pathologist must know how to rec-
ognize morphological variations of the skull bones, such as fo-
ramina parietalia permagna despite their rare occurrence. This
benign anomaly could be associated with anomalies of cerebral
venous development and cortical infolding, or asymptomatic
as in the presented case. This anomaly of parietal bones could
be a useful tool in the identification of forensic cases.
Keywords: foramina parietalia permagna; parietal bone; con-
genital malformations; forensic pathology
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SUMMARY

In our paper we would like to emphasize the complexity of hearing aid prescription process. It is
connected to a series of factors which impact the choice of hearing aid; type of hearing loss, degree of
hearing loss according to the average hearing threshold expressed within the range from 500 Hz to 4000
Hz on a tonal audiogram, audiometric curve configuration, speech discrimination ability, patients’age at
which the hearing impairment occurred, time elapsed between the occurrence of hearing impairment
and prescription of a hearing aid, patients’age, physical and mental health and their cognitive function,
anatomical characteristics of the auricle and external auditory canal, patient and parent motivation,
cosmetic factors, financial abilities, cooperation with hearing aids manufacturers. This paper is
important for everyday practice and can be used as a kind of guideline to the hearing aid prescription

process.

Keywords: hearing loss; hearing aids; prescription process

INTRODUCTION

Hearing loss represents a huge medical, social
and economic problem of developed countries
and particularly developing countries. Around
600 million people are affected by this disabil-
ity. According to the World Health Organiza-
tion, hearing loss takes fifteenth place among
all disorders affecting the human population
[1, 2]. People with hearing impairments have
problems in auditory/oral communication or
when they watch TV and listen to the radio. A
noisy environment is another particular prob-
lem for them. They become easily tired and ir-
ritated as a result of making constant effort to
hear well. In addition, there are other problems
such as buzzing (tinnitus), vertigo and balance
disorders [3, 4]. A person with a hearing loss is
prescribed a hearing aid to intensify the sound
information. Today, due to the technical devel-
opment, there are various kinds of hearing aids.
There are conventional non-surgical hearing
aids, for example, behind-the-ear, aural or ca-
nal hearing aids, or hearing aids in the form of
a pair of glasses, or, in the past, pocket hearing
aids. There is also a wide range of implantable
hearing aids which are surgically implanted,
such as BAHA, cochlear implants, middle ear
implants and brainstem implants. This diversity
of hearing aids is good because it provides the
opportunity to achieve good results in differ-
ent types of hearing loss. However, patients ex-
pect from a hearing aid mostly to provide more
natural hearing and at the same time not to be
seen. Therefore, they forget the fact that certain
factors impact the choice of a hearing aid [5].

Prescribing a hearing aid

When prescribing a hearing aid, we should pay
attention to the following factors:

o Degree and type of hearing loss;

o Degree of hearing loss according to the av-
erage hearing threshold expressed within
the range from 500 Hz to 4000 Hz on a
tonal audiogram;

o Audiometric curve configuration;

o Speech discrimination ability;

« Patients’ age at which the hearing impair-
ment occurred;

o Time elapsed between the occurrence of
hearing impairment and prescription of
hearing aid;

« Patients’ age, physical and mental health
and their cognitive function;

« Anatomical characteristics of the auricle
and external auditory canal;

« Patient and parent motivation;

« Cosmetic factors;

« Financial abilities;

o Cooperation with hearing aids manufac-
turers.

Degree and type
of hearing loss

Hearing aids are primarily indicated for sen-
sorineural hearing impairments. They are also
indicated for conductive and mixed impair-
ments where surgeries did not result in hearing
improvement, as desired [6, 7].
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Degree of hearing loss according to the average
hearing threshold expressed within the range
from 500 Hz to 4000 Hz on a tonal audiogram

As criteria for considering efficiency of hearing aid imple-
mentation, we normally use the level of the approximate
threshold obtained by tonal liminar audiometry for the
four frequencies: 500, 1000, 2000 and 4000 Hz [8].

Based on this, we can distinguish:

« Mild hearing loss 20 to 40 dB, where the patient is
disabled to hear and understand silent speech as well
as speech in noisy environments;

« Moderate hearing loss from 45 to 65 dB, where hearing
is tiring and speech is with articulation errors. Here a
hearing aid with adequate adjustments is needed;

« Severe hearing loss from 70 to 85 dB, where a hearing
aid is essential for auditory communication. If this is
the case with a child, the speech cannot be developed
naturally. And even if the speech has been developed,
it can be annulled;

o Very profound hearing loss over 90 Hz where cochlear
implant insertion is indicated, especially in children [9].

Audiometric curve configuration

The appearance of the audiometric curve was important
for hearing aids used earlier. The most difficult one for
amplifying was a steeply descending audiometric curve.
Nowadays, due to modern technology, especially program-
mable and digital hearing aids, the appearance of the au-
diometric curve is less important [10].

Speech discrimination ability

Speech discrimination ability is decreasing due to reduced
audibility, sound energy distortion as a result of high-fre-
quency hearing loss, weak central processing of auditory
signals and impaired cognitive function of a patient [11].
Hearing aid implementation gives better results in cases
with higher speech discrimination score. The speech dis-
crimination score (SDS) is the percentage of words cor-
rectly identified. In principle, it is better in cases of con-
ductive impairments. Therefore, this is one of the reasons
why patients with conductive partial hearing loss react well
to auditory amplification [12].

Concerning sensorineural hearing impairments, mod-
ern technology can only correct reduced audibility, where-
as it cannot influence other factors. Binaural amplification
contributes to better speech discrimination although the
patients with an asymmetrical speech discrimination score
decide on monaural amplification [13].

Patients’ age when hearing impairment occurred

Patients’ age when hearing impairment occurred and the
time elapsed before prescribing a hearing aid influence the

adaptation period for the hearing aid. If the impairment
occurred during the prelingual phase in children, it is es-
sential to conduct a great deal of research in order to de-
termine the exact degree of hearing loss and a habilitation
program for speech development [14]. Equally important
is the period elapsed from the moment of hearing loss
to the moment of hearing aid prescription. If the period
is shorter, the results of hearing aid implementation are
better and vice versa. Physical and mental health as well
as cognitive function may also influence the choice of a
hearing aid and the results of its implementation [15]. The
most common disadvantages in hearing aid implemen-
tation which patients complain about are problems with
hearing in noisy environments and inconvenience caused
by high tones. The hearing aid intensifies sound infor-
mation, improves intelligibility, but will not always make
speech understandable. Auditory training, lip reading and
other pieces of advice can help to achieve the maximum
effect [16].

Anatomical characteristics of the auricle
and external auditory canal

Anatomical characteristics of the auricle and external audi-
tory canal also influence the choice of a hearing aid. The
disadvantage of the auricle or a small auricle makes wearing
a BTE hearing aid impossible. In addition, changes in the
external auditory canal - atresia, anatomical variations and
suppuration influence the choice of canal hearing aid [17].

PATIENT AND PARENT MOTIVATION

The patient’s motivation to wear a hearing aid is also an
important factor. In regard to children, the parent’s attitude
is of great importance, whereas in the case of adults, it has
to do with hearing aid options. In contact with patients,
it is very important, above all, to explain the necessity of
wearing a hearing aid in order to make communication
possible [18].

Cosmetic factors

Appearance, especially the position of hearing aid applica-
tion, is very important for a patient. In our country, the
influence of social surroundings is still great. Therefore,
afraid of being mocked and humiliated by their surround-
ings, a large percentage of patients avoid wearing hearing
aids. When it comes to children, the first demand of pa-
tients and their parents as well, is whether and how much
a hearing aid will be visible and noticeable.

Whether one or two hearing aids?

This is a very commonly asked question. Binaural stimu-
lation has its own advantages because it eliminates ‘head
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Figure1.In-channel hearing aid and the original position of extracted
foreign objects from the external auditory canal of the second patient

shadow effect’ and dynamic range of listening is greater.
Additionally, it improves depth perception and sound
localization; it contributes to a better understanding of
speech in noisy environments. In our country, binaural
stimulation is obligatory in children up to age 18 [19, 20].

Financial abilities

It is obvious that hearing aid prices are very important.
As a rule, quality depends on price. In our country, social
insurance started providing digital BTE hearing aids three
months ago. Patients pay an additional fee of 10 percent
of a hearing aid price. Children up to age 18, as well as
obligatory aspects of health protection, are provided with
free hearing aids [21].

Cooperation with hearing aids manufacturers

Cooperation with hearing aids manufacturers implies a
constant control of a patient by an ENT specialist. Also,
the ENT specialist must be consulted about any change
on a hearing aid or individual olives, in terms of insertion
of some parts into the aid. Otherwise, it may lead to the
following consequences that we have encountered so far
in our work.

We had a case of a 5-year-old patient whose olives had
to be changed. The girl wore hearing aids due to the hear-
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daKTOPM KOjU YTUUY Ha BPCTY CAYLLUHWX anapaTa Koju ce npenucyjy ocobama

owreheHor cnyxa

Jby6uua MKusuh', OaHujena Knsuh?
'OP/ knuHuKa, KnuHnukn uenTap, Kparyjesau, Cp6uja;

*MepguumHckm dpakyntet, YHuBep3utet y Kparyjesuy, Kparyjesau, Cp6uja

KPATAK CALIP?KA)J

Y 0BOM pagy Xennmo Aa UCTaKHEMO KOMMIEKCHOCT npoLje-
ca npenucrBaba CywWwHNx anapata. Camo ogpehrBare cny-
LWHOT anapaTa NoBe3aHo je C MHOrMM GakToprma Koju yTuuy
Ha 136op BpCTe cywWwHor anaparta. [MpunMkom npenvcmBarma
cnylWHor anapata Tpebano 6y 06paTuT Naxmy Ha cnegehe
dakTope: BpCTy rybutka ciyxa, CteneH rybutka cnyxa npema
NPOCeYHOM Mpary ciyxa M3paxeHom y pacrnoHy og 500 go
4000 Hz ToHanHoOr aygmorpama, KoHourypaumjy ayanome-
TPpUjcKe KpMBYJbE, CNOCOOHOCT FOBOPHE ANCKPUMIUHALW]E, CTa-
POCT navuujeHTa y Bpeme Kafa je fowso fo owrtehera cnyxa,
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BPEMe MPOTeKo 0f HacTaHKa olTeherba cryxa o npenncy-
Batba CJYLIHOT anapaTa, y3pacT nalujeHTa n heroso Gpusmny-
KO 1 MEHTasHO 34paB/be U KOTHUTUBHE QYHKLje, aHaTOM-
CKe OfiINKE YLLIHE LWKOJbKE 1 CMOJballHbEer CITYLIHOT XO4HWKa,
MOTVBMCAHOCT MaLujeHTa 1 POANTE/bA, KO3METUYKe GaKTo-
pe, buHaHcmjcke MoryRHOCTU 1 capajtby € npor3Bohaurma
CNyLWHUX anapata. Paj je 3HauajaH 3a CBaKOBHEBHY NpaKcy U
MOe Aia NMOCY>K/ Kao BOAMY MPUIKOM MPenncrBatba Ciy-
LWHWX anapara.

KmbyuHe peun: owtehetrbe ciyxa; CyLWHW anapaTii; npenuncy-
Bakbe CHIyLIHMX aparata
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Mponanc BarMHaAHMX 3UA,0Ba HAKOH
XUCTEepeKTOMMje: U360p XMPYPLLKOT NOCTYNKa

Pajka Apruposuh'?

'KnnHmKa 3a ruHekonorujy 1 akylwepcto, KnuHuukm uentap Cpbuje, beorpag, Cpbuja;
“MepuumHcku pakynTeT, YHuBep3uTeT y beorpagy, beorpag, Cpbuja

KPATAK CAZIP?KAJ

lMocTxncTepeKTOMMjCKM MPOJanc BarvHanHMX 3MA0BA je YecTa KOMMMKaLWja Koja ce jaBsba nocsie pas-
NNYUTUX TUTMOBA XMCTEPEKTOMIIjE 1 BEOMA JIOLLIE YTUYE Ha KBAUTET »KMBOTa XeHe. OHa omeTa GyHKLMjy
[IOHbEer YPMHAPHOT TPaKTa, yTuye Ha akT AedeKaLimje 1 Ha KBanMTET CeKCyanHor *1BoTa. Kiby4yHu dpakTop o
0fabupy XMPYPLLKOF MOCTYMKa je A06PO No3HaBake NOTMOPHON anapaTa MaTePULE 1 BariHe, LITO CMatby-
je n MmoryhHOCT HacTaHKa Nposianca HakoH xucTepekTomuje. HajaHauajHuju GpakTop pri3nKa 3a HacTaHak
nponarnca BarMHanHUX 310Ba jecTe NocTojatbe owTehera NOTNOPHOr anapaTa Npe XMcTepeKkTomuje.
lMocToje pas3nuunTe XMpPypLLKE TEXHUKE KOje ce MOry MPUMEHUTY NPUIMKOM XUCTEPEKTOMM]E, KaKo b1
Ce cnpeywnna nojasa Nponarca BarnHanHmx 3naoBa. Kopekuuja nocTXMCTepekToOMUjCKOr Nposianca Moxe
Aa ce n3Boan abJoOMVHaNHMM 1 BarMHanHum nyTtem. Hajuewhe kopuiwheHe TexHMKe Cy cakpocnmHa-
Ha dvKcaumja 1 abaomMmMHanHa cakpoKonmnonekcyja. BarmHanHu NpyucTyn UMa NpPesHOCTU y OfHOCY Ha
abaomunHanHy 36or marber 6poja KoMmnmKaLuja, Makber ryorTka KpBu, 6osber 1 6pKer ornopaska XeHe
HaKoH onepauuje, Kpaher 60nHMYKOr Neyetba U Matbe LieHe. LLiTaBuiue, oH omoryhasa nctoBpemeHo
KopeKumjy cBux noctojehux owreherba KapanyHOr AHa, OAHOCHO LCTOLENe, EHTEPOLIENE U peKToLe-
ne. AboMUHaNHa CakpoKoMoneKcuja je yapy»eHa C MatbiIM MPOLLEHTOM PeLUAnBa 1 JUcrnapeyHuje y
nopehemy ca cakpocnmHanHom pukcaumjom. HewTo pehe kopuiwheHe TexHuKe cy cycneHsuja yTepo-
CaKpasHWX SiMrameHata v nneokokuureanHa dukcaumja. Obe TexHUKE HOCE BENINKUN PU3VK OA NOBPeae
ypeTepa. Y nocnepme Bpeme cBe Yeluhe ce ynotpebsbaBa MpexiLa Of HepecopnTMBHOT MaTepujana, a
MPBU pe3ynTaTi NpYMeHe TPpaHCBarnHanHe Mpexuue cy oxpabpyjyhu.

KrbyuHe peun: nocTXMCTEPEKTOMI]CKIM NMPONanc BarMHanHUX 3U0Ba; CAKpoCnmHanHa dukcaumja; ca-
KPOKOAMOoMneKcuja; Mpexuue
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ITponarmc (crmaz) BarMHATHNX 3M0BA HAKOH
XIUCTepeKToMIje je ;oOPOo IT03HaTa KOMITIMKA-
nuja (Cnuka 1). Moxke fa ce jaBM HAKOH CBUX
XMPYPUIKUX BPCTa XUCTEPEKTOMIj€E, OFHOCHO
HAKOH BarnHaiHe, abOMIHAIHE VIV JIaTlapo-
CKOIICKM aCHCTMPaHe BarMHAIHE XMCTEPEKTO-
MIje, a Mo)ke OUTH yapyskeHa ¢ mopemehajem
CTaTMKe Y TIPE/IbeM U/U/IN 3a/IHbeM CerMEeHTY.

VHumpeHnmja CMMITOMATCKOT MpoO/anca
BarvHe HaKOH XMCTEPEKTOMMUje, IpeMa Iofia-
LMMa U3 INTepaType, Y pacnony je of 0,2%
mo 58% [1, 2, 3]. Kaxo je Ayctpuja jenHa of
PETKMX 3eMasba KOje ¥Majy HallMIOHA/IHU Peru-

Cnuka 1. [ocTXncTepeKkToMmjcKm Nponanc BarviHe
Figure 1. Posthysterectomy vault prolapse

cTap U3 06/1acTy yPOTMHEKONIOTH]e, Ha OCHOBY
IofjaTaka M3 TOT PErMCTpa JIOMIIO Ce [0 yde-
CTaJIOCTH XMPYPIIKOT JTederha SKeHa C TIOCTXM-
CTePeKTOMUjCKIM MPOJIAIICOM BarnHaTHIX 31~
noBa of, 7,16% [4].

[Tpomnanc BarmHaMHUX 310Ba ce, npema ICS
(International Continence Society), nedunuiie
Kao CIIyIITame IHa Bar¥He HaHJDKe TaKo fla
HajBMIIIe IBa IIEHTYIMETpa YKYTIHe [y KIHe Ba-
TMHe OCTajy U3HAJ paBHU XVIMeHa [5].

ETUONIOINNJA

Hajsnauajuuju ¢paxTop pusMKa je IpeTXOTHO
IIOCTOjarb€ MPOJIATICa, OGHOCHO JIa je MHUIM-
jaymHa XucTepekroMuja ypaheHa s6or mpornarnca
KOjU je Y TPEHYTKY olleparuje 6uo ctajujyma
2 wm sehn. Kymynatneau pusnk ce noseha-
Ba off 1% Tpu ropgMHe HAKOH XUCTEPEKTOMIje
1o 5% 1meTHaecT rofyiHa HaKOH OBe OIlepalyje.
Pusyk o mponarica nocie XucrepeKromuje je
TeT 1 1Mo myTa Behi Koji )keHa KoJi, KOjuX je Imp-
Ba XMCTepeKToMMja ypaheHa 360r mpornarca, a
He 300T HEKOT IPyTOT TMHEKOJIOMIKOT 000/berha
[6,7]. Y dakTope pusnka ybpajajy ce u mpert-
XOJIHM BarMHaIHM opobaju, rojasHoCT, BpIIre-
e TENUKNUX (QUSMYIKIX ITOC/I0BA, Ka0 VI KBaJIN-
TeT TKMBA I CaMa XMPYPIIKa TEXHMKA KOja je
IIpY [IPBOj Ollepaliujy IpuMerbeHa [3, 8].
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Kop >xeHa Koje cy MMaJie HajMarbe YeTHPY BarvHaIHA
nopobaja prsuk of mojaBe CIaja reHUTATHNX OPraHa je
12 myra Behu Hero xop gpyrux sxena. [Tpema nopganyma
U3 JIMTEepaType, BarMHaIHU [TOopohaju KoBofe 1o moBpe-
Jie IyAeHAAIHOT XXIBIA ¥ MuIInha Kap/IndHOT JHa, IITO
KacCHJje 13a3MBa [10jaBy IpoJanca. VIHCTpyMeHTaTHO
3aBplllaBaibe Bar¥HaIHMX Nopobaja, moce6HO MpuMeHa
¢opuernca, ZONPNHOCE TI0jaBY ClIAfja TEHUTATHNUX Opra-
Ha [9, 10]. Y daxTope pusnka ybpajajy ce u XpOHUYIHa
obosperba Koja goBofie o moBehara mpuTICKa y abfome-
HY, Ka0 LITO Cy OICTUIIALIMja I XPOHNYHA ONICTPYKTUBHA
6onect ryha [11].

PELLABAILE NMPOJIANCA BATMHE

C 0031poM Ha TO Ja XMPYPILIKYU 3aXBaTH KOjU Ce IIpMMe-
IbYjy KOJI, CTIafla FeHUTaIHMX OpraHa IpUIIafiajy Tpynu pe-
KOHCTPYKTVBHMX OIlepaliija ! UMajy Wb fa TT060sbIIajy
KBaJIMTET )KMBOTA JKeHa, HEOIIXO/IHO je fla ce Ipe CBaKe
XUPYPILIKe MHTePBeHLVje OPVDK/BIBO IIPOLieHe IPEFHOCTY
U HelOCTallM CaMOT XMPYPIUKOT IocTynKa. IIpeonepa-
IMIOHa TIpolieHa Tpeba fa 06yXBaTy IMOfIaTKe O CTAPOCTH
HalVjeHTKUbE, CTeleHy GU3MYKe aKTUBHOCTHY, y4ecTa-
JIOCTM CeKCyaslHe aKTMBHOCTH, Kao U MoflaTKe O Ipare-
hum o6omemuma. Takobe je BeoMa BaXXHO Ja XUPYPT IIpe
orepanyje IOTIYHO pasyMe O4eK/Baha MalUjeHTKIIbE Off
XMPYPUIKOT IOCTYTIKA.

Kapa ce manujeHTKMba ¥ XUPYPT OfiTy4Ye 3a XUPYPLIKO
pelaBame IpobaeMa, Ipe XUPyproM CToje iBe IIaBHe
omIyje: 0OMUTepaTUBHA ¥ PEKOHCTPYKTUBHA OIlepaliyja.
OO6nuTepaTUBHY Ha4MH pelllaBama, UM KONIIOK/IeN3a,
HofpasyMeBa yK/Iamarbe Hajseher fema cy3okoxe Baru-
He, a 3aTMM ce OpPOjHMM IIaBOBMMaA, KOjU 3aXBaTajy o6a
BaTMHA/IHA 3UJja, TOCTIDKY 3afioBojbaBajyha crabunmsa-
Ijuja 1 IOTIyHa ob/mTepanyja Barute [12]. OBaj mocry-
TIaK IIpUMembyje ce KOJi BPJIO CTapyX YKeHa, Koje HUCY BUILe
CEKCYaJIHO aKTUBHe. PEKOHCTPYKTUBHI XMPYPIIKY 3aXBaT
nojpasyMeBa Moju3ame BarMHaIHUX 3MJ0Ba U YCIIOCTa-
B/baFbe HOPMa/THIX aHATOMCKIIX OFTHOCA I 3aI0BO/baBajyhe
¢dyskmymje. OBaj NPUCTYI MOXe Jja ce TPYMebyje KO Ipo-
JIaTica BaTMHe HaKOH XJICTepeKTOMUje, TP pelllaBamby eH-
Tepoliene, oA3arby BarHA/IHUX 31[J0Ba TOKOM BaruHarl-
He XVCTepeKTOMIje WIN, T1aK, Kof (pyKcalje MaTepuLie y
CIIy4ajy IeHe XUMepMOOVIHOCTI WM MI3BECHOT CTeIleHa
IIpOJIAIICa, YKOIMKO XMPYPT OITy4YN Ja cadyBa MaTepuILy.

Xupypr Koju ce 6aBJ peKOHCTPYKTVBHYM OIlepaLy-
jaMa KapJM4HOT JHa MOpa Jo0po Ja o3Haje aHaTOMCKY
CTPYKTYPY Y IPOCTOPY MaJie Kap/ulie, Kako 611 TOCTUTa0
OIITMMAaJIaH MCXOJ, HaKOH onepanyje. CBaka mpoMeHa I10-
7I0>Kaja OCOBMHE BarMHe MO>Ke HAaKOH XMPYPIIKOT Jederha
Y3POKOBAaTH IIPOJIATIC Ha ipyroM MecTy. Hajéorsu mpumep
3a TO je TojaBa eHTeporiene noce bypxose (Burch) xonmo-
cycneHsuje, 300r cTpec-ypuHapHe MHKOHTHHeHLyje [13,
14]. TlojaBa eHTepolie/e y OBUM CIy4ajeBliMa ObjallmbaBa
ce IPOMEHOM OCOBMHE BarlHe, Koja ce IIoMepa Hampep, Ka
IyOMYHMM KOCTYMA, TaKo fia JlyI/IacoB IIIIar ocTaje 13jo-
KeH IIOBUIIIEHOM IIPUTHUCKY y abnoMmeny. C gpyre cTpaHe,
CTyZuje Koje Cy IpaTuIe NCXOJ CAKPOCTIMHATHE (IUKCca-

I[1ije TOKOM JIY>Ker Ileprofa [oKasaje cy fja ce y Behem
[IPOLIEHTY HOjaBjbyje LMCTOLeNa, OFHOCHO omrtehere y
[IOTIIOPY IPeAber CErMeHTa, Kao IOCTIeANIa IIoMepamba
OCOBUHe BaruHe yHasap [15, 16].

Jla 6u ce u3beria m0jaBa peL/NBa, a cadyBaje HOp-
MaJIHa OCOBMHA, JY)KIHA U LIVMPWHA BaruHe, TOKOM XU-
PYPLIKOT 3axBara BaruHa Tpeba [ja ce IpUIBPCTIL 3a pe-
JIATMBHO CTAbVJIHE CTPYKTYpe Majle Kapulle, Kao 1ITO CY
mmramenTty win dacuyje. To ¢y, npe cBera, arcus tendineus
fasciae pelvis (ATFP), cakpOyTepyHMU JIUTaMEHTH, CAKpO-
CIIVIHAJTHYI JIMTAMEHT, eHOIIe/IBIIHA (acIiyja 1 KOMIUIEKC
JIEOKOKIMreaTHX Muinha. YipaBo oBe CTPyKType ce
KOPICTE 32 II0CTaB/batbe 611710 OVOMONIKIX, 6110 CHHTeT-
CKMX MaTrepujaia, KOji ce JaHac IIMPOKO IIPUMEY)Y Y
PEKOHCTPYKTMBHOj XMPYPI¥jU Kap/IMIHOT HA.

BATMHANIHU NPUCTYN

BaryHa/HY IPUCTYI y pelllaBarby IpojaIca BaruHe nMa
IIPeHOCTY HaJ, aOIOMIHATHUM IIPUCTYIIOM 300T Mamber
6poja KOMIUIVKaIYja, Mamber IyOuTKa KpBJ TOKOM OIlepa-
1yje, Op>ker onopaBKa OomecHuLe u 6pxker Bpahama cBa-
KOJIHEBHMM aKTVBHOCTMMA, Kpaher 60paBKa y 60IHNUIM 11,
KOHA4HO, Maw0j LieHn [17]. OBaj npucrtyn Takobhe omory-
haBa ncroBpemeno pemnraBare nparehnx omrehema kap-
JIMYHOT JJHA, Kao IITO CY LUCTOLIe/Ia, eHTepOoLieia X PeKTo-
nena. KopucTy o 0BOr IpMCTYTIa MMajy U XKeHe KOJ KOjUX
je pU3MK Of XMpYPpIIKe MHTepBeHIIje BeK, Kao ¥ >KeHe Y
II03HUM TOfYIHAMa Koje CY Y JIOIIOj GU3UIKOj KOHAUIIUjHU.

CakpocnunHanHa ¢puKcauuja

Puxrep (Richter) [18] je mpBu ommcao MoryhHocT ymo-
Tpebe CaKpOCIMHAIHOT JIUTaMeHTa 3a CYCIIeH3Hjy Baru-
Ha/IHUX 3ufoBa. ONucaHo je HeKONMMKO MopuduKanyuja
CycIleH3Mje BaTMHAIHOT 31Jja 32 CAKpPOCIMHA/IHU JINTa-
MeHT. OpUTMHa/IHy TeXHUKY (UKcalyje BaruHe 3a ca-
KPOCNMHATHYU TUTAMEHT KPO3 3a/llb}i CETMEHT OINMCA0
je u HajBuIue mpumemnyBao Huxomnc (Nichols) [19]. OBaj
XMPYPUIKH TTOCTYTAK MOJpasyMeBa JUCEKINjy mapapekK-
TaJIHOT IIPOCTOpA YHMUIATepalIHO WM OUIaTepanHo, aa
6u ce yicnpenapucao cakpocnyHanuy turaMmer. [1las ce
II0CTaB/ba KPO3 caM JIMTAaMEHT 2-3 ¢ MeAUjaIHoO Of Spi-
na ischiadica, a 3aT¥M IIPOBJIAYM KPO3 3V BaTMHATHU
31J], CyMyKO3HO, Y/IMe Ce alleKC BariHe MOJVDKe U CTaB/ba
y 6/113aK KOHTAaKT ¢ IuraMmeHToM. [IpunmmkoM nocrasspa-
1ba IIaBa MOpa ce BOAUTHU padyHa O TOMe Jja ce He Io-
Bpefie IyZleHIa/THa apTepuja U My/leH/IaTHy JKMBall, Kao
U MIIMjafMYHU JK1Bal,. AHaTOMCKe CTyJuje Cy IoKasaje
fa ce MyAeHaTHN KOMIIJIEKC Hamasu 5,5 mm MefyjamTHo
ox spina ischiadica [20]. CaxpocnuHanHa ¢ukcanmja ce
Hajyelrhe M3BOAM YHU/IATepaIHO, HA IeCHOj CTPaHM, au
MO>Ke Jla ce u3Befie U 6MaTepanaHo, HAPOINUTO KOJ IIOHO-
BJ/bEHOT IIpOJIaIica BarMHe.

Y nmutepaTypu HeMa 06jaB/beHUX YIIOPESHMX CTYAMja
0 e(PMKaCHOCTH jeBHOCTpaHe MM 000CTpaHe CyClleH3Nje
BarvMHaIHUX 3UTOBA.
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Omnepanmja Mopa fia ce U3Befie BP/IO NaXK/bUBO M MOPa
je U3BEeCTI UCKYCHM XUPYPT; KOju JOOPO IT03Haje aHATOM-
CKe OJTHOCE Y MajIoj Kap/uiy, fja 6u ce nsberma omrreherma
BEJIVIKVIX KPBHUX CyfoOBa 1 XuBana [21].

Kapa je peu o camoj TeXHMIM IpUMeEHe IIaBa Kpo3
CaKpOCHMHATIHU TUTAaMEHT, MOTY Jla C€ KOPUCTe Pas3yiu-
YUTH MHCTPYMEHTH, Kao mro ¢y Miya hook, Deschamp
VI TyTa4dKy UITIOApsKad. YpaheHa je ymopenHa aHanusa
IIOCTaB/balba IIaBa KPO3 CAKpOCIMHA/IHN TUTAaMEHT I10-
Mohy pasnInunTUX MHCTPYMEHATa, ajl je yTBpheHo fa He
IIOCTOje pas/yKe y JYKIMHY Tpajara olepaljyje, Iepuorie-
PaLMOHOM MOPOUVITETY M YCIIELIHOCTI METOJIE 3aBJICHO
Off ymoTpe6/beHOT MHCTPYMeHTa, Beh cBe 3aBUCH Of CIIO-
COOHOCTH XMpYypra KOji U3Boau onepanujy [22].

Y pykaMa MCKYCHOT XUpPypra CaKpOCIMHaNIHa (uKca-
LIMja je PeaTUBHO jeJHOCTABAH XUPYPIIKY 3aXBaT, KOju
He IIpOy>KaBa 3Ha4ajHO omepanyjy, a y Behunnm cryauja
3aJ10BO/baBajyhy pesynTaTyl MOCTIDKY ce Kofi 75-97% orte-
pucanux >xeHa [23]. Huje npneanna onepanuja 3a cexcyani-
HO aKTMBHeE >K€He, 3aTO LITO JOBOAM JIO XMUIIEPKOPeKIuje
BaryHajHe OCOBUHe yHasap [24].

XupypLIKo IT0jbe pajia KOJ CaKpOoCHMHaIHe duKcalyje
o0yxBaTa aHaTOMCKY CeIMeHT ¢ Beh1M KpBHVM CyZOBMMa
u xuBLIMMa. MehyTnm, nporeHar KoMIUIMKaluja Koje ce
jaB/bajy TOKOM onepanyuje je ceera 3—6%. CakpamHu IyeK-
CyC ¥ MIIMjaIndHY )KUBAL] Ha/lla3e ce M3HaJ, TOpIbe MBUIE
JIUTAMEHTa, oK CY My[eHaTHU KPBHYU CYJOBU U >KUBIIU
CMeIITeHN OKO CNMHe ninujaguke. KpBHM cyoBu Koju
MOTY Jia ce TIOBpefie TOKOM ollepaljyje Cy myfleHamHa ap-
Tepuja 1 BeHe U TlepupeKTaiHe U cakpanHe BeHe. [Ipema
nofjaliMa 13 IuTepaType, MHIUAEHIMja KpBapema Koja
je 3axTeBasa TpaHcdy3ujy je 2-28%, nok je y crymuju Cea
(Sze) u Kapama (Karram) [25], xoja je ob6yxBaTmna 1.229
MCIIUTAHNUIIA, MHIMAIeHIMja 611a cBera 2%.

Bon y mpenmeny mecHor rayreyca je mponasaH, a jaBba
ce Kao IoC/IeuIa MoBpeie Maaux XUBalja y CaMOM JIM-
raMeHTYy [26]. O6u4HO 60/10BU CIIOHTAHO IIpOJIase HAaKOH
HEKOJIMKO Heflerba Off OTlepaliyje, a Bp/Io PeTKo je ImoTped-
HO YK/Iambame IIaBoBa ¢ muraMeHTa. Mehytum, ykonmko
ce 607 TPOIIMPH Ca Ty Teyca y 3a/[Eby JI0XKY HaTKOEHMUIIe,
a yZIpY>KeH je C MapecTe3njoM MY aHeCTEe3joM, ILTO yKa-
3yje Ha ITOBPeNly CaKpa/IHOT >KMBIIA, HEONIXO/IHO je OfMax
CKMHYTHU JIUTATYpPy ca >KUBLA U MO3ULMOHNPATH je Me-
nujanuuje [27].

Kacne komnmkanyje ce Hajuemrhe ucrospapajy y Bu-
Iy IIPOJIATIca y IPefibeM CETMEHTY, OGHOCHO IIMCTOLeTIE
pasnuuuTor crenena. IlpemMa noganyuma us mureparype,
Y4eCTaIoCT IMCTOIIe/Ie HAKOH CaKPOCIIMHAIHE BUKcaIyje
je on 1,3% mo 92% [4, 28, 29]. Behuna ayTopa cmaTpa ga
Ca CaKpOCHMHATHOM KOJITIOIEKCHjOM [I0NIa3) [0 XUIIep-
KOpeKIyje BarMHe yHasafl, IITO CTBapa NpeAuCIOo3ULIjy
3a T10jaBy IMCTOLeNIe. 3aTO HEKY ayTOPY IPeNopydyjy py-
TYHCKY IIpefiby Konnopadujy, Kako 61 ce CIpedno passoj
nucrouene [25, 27].

Haxon cakpocnunanue ¢pukcanuje moryha je nojasa
HOBJX CUMIITOMa ypUHAapHOT CUCTeMa, OMJIO fia ce Ma-
HUQECTYjy Kao cTpec-MHKOHTMHEHIIMja WIN IIpeKoMep-
Ha aKTUBHOCT fieTpycopa. OBy nopemehaju mory pa ce
objacHe MM Kao NOCIEANIIA AMUCEKIIMje BaTyHe I OLITe-
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hemwa nepudepHux xxusara unn, mak, IpoMeHaMa y Be-
3MKOYPETPaTHOM CII0jy, YC/Ief] YeTa o/1a3y 0 3Ha4ajHOT
CMambera MHTpaypeTpamHor IPUTHUCKA 3aTBapamba. [Topern
TOTa, KaKo Ce KOJl CBMX Ial[jeHTK/Iba He BPIIU PYyTMHCKO
YPOIVHAMCKO MCIIUTHBabe, Moryhe je ja ce HaKoH olepa-
LMj€ UCIIO/bY OKY/ITHA CTPeC-MHKOHTMHEHIIN]jA, KOja Huje
yTBpheHa npe onepauuje [30].

Kop nsBecHor 6poja xxeHa Koje Cy IIOABPTHYTe CaKpo-
crmHanHOj ukcanuju Moryhe je ma ce mojaBu gucnapey-
HYja 360r cMambeHe fyX1He Barune. MehyTtum, na 6ucmo
MMaJu IpaBy YBUJ O YTUIIAjy OBe OIlepalyje Ha KBaJInuTeT
CeKCyaJIHOT KVBOTa XeHe, IIOTPeOHO je fa 6omecHuIe Ipe
Y HaKOH OIlepallyje IOIIyHe oce6aH YIMTHUK O KBa/IuTe-
Ty CeKCyaJIHOT KMBOTa. Tek Taja 61 ce MOITIO 06jeKTHBHO
3aK/BYINTH Y KOjOj Mepy CAaKpOCIIMHATHA PUKCaIuja yTU-
4ye Ha KBaJIMTET OBOT CETMEHTA HIXOBOT )XMBOTA. 3a/I0BO-
/paBajyhy aHaTOMCKM pe3y/ITaTy HAKOH CAKPOCIVHAIHE
¢duKcanyje DocTIXYy ce ko, 75-97% sxena [17, 31].

MekonoBa Kynpgonnactnka

Mexonosa (McColl) KynpoIiacTuka je IpBoO ONMCaHa Kao
oIepanmja Koja ce BpLIM pafiyi KOpeKLije eHTepolere, a
6u xacHumje 6yta npuxsaheHa Kao oreparyja 3a IpeBeH-
LMjy IIpOJIanca Bpxa Baruue 1 GopMuparma eHTeporiene
IIOC/Ie BaryHamHe xucrtepekromuje [32]. OpurnHanuu
omyic onepanuje o6yxBarao je 3Ha4ajHO ckpahemwe Baru-
He, LITO je JOBOAWIIO O AMcIapeyHuje. Monudukarujy
OpUIMHA/IHE TeXHUKe a0 je HemTo KacHuje Enknuc (El-
kins) ca capaganiuma [33]. Cama TeXHMKa ce CacToju Of
CHCTeMATCKUX IUIMKATYPa CAaKPOYTEPUHMX TUTaMeHaTa,
IIOYeBIIN OFf IPUIIOja 3a 3a/iby CTpany rpmrha 1o fyooko
y IpocTop Mase Kapiuie. [JTaBHM npo6ieM oBe TeXHU-
Ke je BeJIMKM PU3UK Off IIoBpefe ypeTepa. OBaj mpobiem
MO>Ke J1a ce pe 06aBe3HOM ILYICTOCKOIIjOM HaKOH JH-
TepBeHIMje C YIIOTpe6OM MeTHIEHCKOT TIaBoT Ui 6e3
mera. MeKkomoBa Ky/IoIIacTIKa ce 4eCTO KOPYUCTY IPO-
GUIAKTHYKY TOKOM BarmHajiHe XJCTepeKToMuje 360r
IIpoJIanca.

3apgmwa WHTPpaBarnHajaHa CJiMHrmiacTuka

TexHUKY 3ajie MHTpaBaruHanHe cayHractuke (MBC)
omnucao je Ilerpoc (Petros) [34] 1997. ropuHe 3ajegHo ¢
pesynTaTuMa NpBUX 75 manujeHTKUmba. CylTHHA OBe
ollepanyje jecte yrpajma 6ecTeH31MOHe TpakKe Off Hepe-
COPNITMBHOT MaTepujaja pajy Kpeuparma HOBOT yTepoca-
KpaJIHOT JIUraMeHTa. Y MOYeTKY je KopuiuheH HajlmoHCKN
KOHaIl, a KacHuje je KopuimheHa Tpadniia of MOIUIPO-
IeHa.

CaMma TexHIKa ollepanje je cnefeha: Ha MeCTy O>KIb-
Ka of] IPeTXO/jHE XUCTEePEeKTOMMje HauMHI Ce Mali pe3
Ha 3aJjibeéM BaTMHAJTHOM 3UZY, IeHTUMeTap U MO UCIIOf
OXXM/bKA Ha allMKaTHOM Kpajy. Tynmum mpenapucameM
ybe ce y mapapexranuu nmpoctop 060CTpaHO U YTBpLe
ce CIMHA MIINMjaIMKa U CAKPOCNMHATHY IUTaMeHT. Ha
KOXKI IIepMaHa/IHOT IIPOCTOpA HaYMHe Ce JIBa Mama pe3a
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y TIOTIOKajy Ha ,9eTHpPH caTa” u ,ocaM catu . [Tapapek-
TaJTHO, KPO3 MIIMOPEKTANIHY jaMy, IPOBYyYe Ce TpaKa Off
Ho/mIponmieHa nomohy crenujanse ure. Vraa npona-
31 KpO3 paBaH jieBaTopa 1 mpobuja daciujy Hermocpey-
HO MCIIpe]; CAaKpOCIIMHATHOT /INTaMeHTa. ToKoM mpomacka
UI7Ie KpO3 IIMOPEKTAIHY jaMy IPCT XUPYypra ce Hajlasn
y ITapapeKTaTHOM IPOCTOPY Jia 611 ce Cpeunia IoBpesia
pexryma. Kpos Bogud, Koju je Ha UI/IM, IPOBYYe Ce IO0-
JUIPONNMIEHCKA TPaKa HajIIpe C jeflHe CTPaHe, a 3aTUM ce
MCTY MOCTYIAK IIOHOBM 1 HA CYTIPOTHOj cTpaHn. Tpaka ce
IIOjef[IHaYHMM IIIaBOBMMa (PUKCHUpa 3a BpX BaruHe, a 61a-
TMM IOBJIaYeeM KpajeBa TpaKe, KOju BUpe Iopef, aHal-
HOT c(UHKTepa, IOCTIKe Ce 3a7joBo/baBajyhe nogusame
nHa BaruHe. KpajeBu Tpake ocrajy HepuKcupaHu u mpe-
cellajy ce HEMOCpefHO UCTOf Koxke. Y pagy PapHcBOpTa
(Farnsworth) [35], rie je mepyop KIMHMYKor npahemwa 60-
JIECHUIIA TPajao IBe FOAMHe, 3aJ0BO/baBajyhn aHaTOMCKI
pesynTaTtu Cy HOCTUTHYTU Koz 91% jKeHa, a YCIEeLHO je
3aBpILIEHO U Cy30ujarbe mpaTehnx cUMIITOMa HOeT ypu-
HapHOT CUCTEeMa, Kao IITO Cy ypreHlinja, HOKTypuja 1 Tef-
BUYHI 06071, KoJ, 0ko 80% GonmecHuia.

ABAOMUHANIHU NMPUCTYN

A6moMMHaIHY IOCTYIILY 3a pelllaBaibe IpobrieMa anu-
KaJIHe MIOTIOpe BaTMHe CTapy CYy BUILE Off CTOTUHY TO-
IVHa, a caMe XMPYpIIKe MeTOJie Cy ce MemwaJie ca 60/bUM
pasyMeBareM aHaToMMje U GYHKIMje Kapau4Hor gHa. Jla-
IIapOTOMM]a j€ MHOTO €KCTEH3MBHMjU XMPYPIIKM 3aXBaT
Y OHOCY Ha BarMHATHY IIPUCTYII, IIa CAMUM TUM 3aXTeBa
Ia manyjeHTKumba 6yne y 60/60j konpuuyju. Ilopen Tora,
TIepMoJ] OIIOPaBKa je y>KI.

Cakpokonnonekcuja

Ab6poMMHaMIHA CAaKPOKOIIONEKCHja CacTOju ce Of pe-
TPOIIEPUTOHEATTHOT IOCTaB/bakha MaTepMjaja, ay TONIOT-
HoT mmu anorpadTa nsmeby BaruHe u IpOMOHTOPHjyMa.
Y npBuM cepujamMa IaljeHTKNUIbA, Ifie Cy IIaBOBM IIO-
CTaB/bEHN Ha CAKPYM, OIIMCAHM Cy C/TydajeBy KMBOTHO
yrpoxkaBajyher kpapema [36]. [la 6u ce nsberna opa Te-
IIKa KOMIUIMKAIJja, OpUTVHATHA TEXHMKA je Y UISBECHOM
cMuUCITy MOfUNUKOBaHa, TAKO fIa Ce IMaBOBY CTaB/bajy
IPOKCUMaJIHYje Off IpoMoHTOpUjyMa. Takobe, mocroje
PasIMYUTH HAaYMHY [IOCTaB/batba JOMET II0/Ia MPEXUIIE,
KOju ce Besyje 3a BaruHy. IIpema HaBofIMa HEKUX aTopa,
TOIbY TIOTT MPEXUIIE Ce I[e/IOM IIMPUHOM Besyje 3a 3af-
1Y 3UJ] BarMHe y Npefiely peKTOBAaIMHAMIHOT CeNTyMa.
[Tpema Munbeny OPYIUX, OMBY Kpaj MpexXulle ce pa-
cede, TaKo Jla MMa M3ITefl OOPHYTOT C/oBa Y, Te ce jefaH
KpakK Besdyje 3a Ipeftby, a SPYTH 3a 3a/[Ib 3UJ, BarMHe.
Hy>xnHa mpexxulie Mopa jja 6yzie TakBa Jja BaruHa He Oyzie
jako sarernyTa. [lopen Tora, Mopa ce BOOUTH padyyHa I O
€BEHTYa/THOM CKYII/balby MPEXMUIIE, I1a Ce YBEK JJOfla OKO
20% Buie y my>kuHy Matepujana. Behuna ayropa mocra-
BJba MPEXMIITY PeTPOINepUTOHEaTHO, KaKo 61 ce m3berna
eposuja 1pesa.

Hajre>xa KoMImmMKalmja TOKOM OBe BpPCTe olepalnuje
jecTe KpBapeme, Koje ce jaB/ba KO, OKO 5% 6ojecHuIa.
KpBapeme ce 3aycTaB/ba KOMIIPECHjoM, yIIOTpeOOM Clie-
IMjaTHOT BOCKA MJIV METAJTHVM K/uiiceBuMa. Ilopex tora,
Mmoryhe je na nobe u o moBpene Mokpahne 6enke, pex-
TyMa Wi yperepa. PaHe ocTonepartoHe KOMIUIMKAIIje
ycropasajy onopasak 6onecHune. To cy Hajuemrhe ypu-
HapHa nH}eKIMja, nH}eKIMja paHe, XeMaTOMI, A HELITO
pebe TpoMboeMboIjcKe KOMIUIMKALVje 1 TOCTOIepaLi-
OHU IapamuTNyky wieyc [17, 37].

Kao xacHa KOMIUIVKAIja, YKOIMKO Ce KOPUCTI IO/ -
IPOIMIEHCKA MPEXMUILIA, jaB/ba ce MIPOTPy3Lja MPeXNuLie
KpO3 BPX BaruHe, IIITO je Y3pOK AMCIIapeyHuje. YuecTa-
J7I0CcT 0Be KoMIUIMKanuje je 9% [38]. IIporpysuja mpexuiie
y BaryvHYy 4eCTO je YAPY>KeHa C MHQEKIVjOM, aJii He YBeK.
Yuecranoct nHpeKuMje 3aBUCH Of TUIIA MpexuLe. VIH-
¢exuyja ce yenrhe jap/ba Kof IIpuMeHe MYITU(UIAMEHTHE
MPpeXHIle ¢ MalluM IopaMa, ITo oMoryhasa 6pxy Kojo-
Husanujy 6akrepuja. Yaectanoct nHdexuuje je Takohe
Beha YKOJIIKO ce UCTOBPEMEHO C IIpecaKpayTHOM KOJIIIO-
nekcujoM pagu u xucrepekromuja. Kanuren (Culligan) n
capapHuLy [39] HaBenu cy fia je y4ecTanocT MHpeKIy-
je 27% YKOKO ce IIpecakpaHa KOJIIIoIleKc1ja 06aBba
JMCTOBPEMEHO C XMCTEPEKTOMMjOM, a 1,3% yKkonuko ce
panu 6e3 XucTepeKToMuje.

OBaj XMPYPLIKY TOCTYIIAK MMa M3BECHE IPETHOCTI
HaJl OCTa/IMM ITOCTYIIL[MMA 32 PeIIaBarbe OCTXUCTEPEK-
TOMUjCKOT [TPOJIAIICa BaryHe 3aTo IITO oMoryhasa oayBa-
e HOPMaJIHe OCOBIHE BaT¥He C Ofip)KaBarbeM MaKCUMaJl-
He JIY>KVHe BaryiHe, a CAMYVIM TVIM Vi OIITUIMAJIHy CeKCYanHy
dymKimjy.

Kaga je y mmramy JyTOTPajHOCT YCIEMHOCTI METOJE,
IOCTUTHYTH CY BpJIo fo6pu pesynratu. Maep (Maher) u
capaguuny [17] cy ynopehusamm pesynrare cakpoKosIIo-
HeKCHje C pe3yITaTiiMa IIpYMeHe CaKpOCIHaIHe (yKca-
1uje TokoM 24 Mecenja. Cy6jeKTMBHa YCIEITHOCT ITOCTIe ca-
KpoKoJmomekcuje 6una je 85%, a objektusHa 76%. Kepu
(Carey) n IBajep (Dwyer) [40] cy 'y cepuju o 203 ucnnra-
HyLIe 3a6e1exuym y 2% crydajeBa peLiyiyB IIPOJIaTica e
je 61y1a TOTpeOHa IOHOBHA XMPYPpLIKa MHTepBeHIyja. C
Ipyre CTpaHe, IOCTOje CTY/Mje C HELITO JOLIUjUM pe3y/Ta-
tMa. bencen (Bensen) u capaguuny [41] cy o6jaBumu pe-
3y/ITare paHJOMU3MpPaHe CTyAMje y K0joj cy yropebusamu
BaryHa/IHI IPYCTYII C AbTOMMHA/THIM Y PEKOHCTPYKIVIjI
KapnmaHor gHa. O6jeKTBHA YCIEIHOCT IIOCTUTHYTA je
KOZ 58% >KeHa, a cybjeKTVBHa KOZ caMo 28% OoyecHuIia
KOj/IMa je TIpUMereH abIOMIHAIHM IPYCTYIL.

JIAMAPOCKOTCKUM NMPUCTYN

JIamapocCKOIICKY IPUCTYH Y PellaBatby MpojIaca Baru-
Ha/THVX 3VJI0Ba IIPUIIA/ia TPYIIV HajMarbe IHBA3MBHIX XV~
PYPLIKNUX OCTYIMAKa C ICTO TAKO JOOPUM pe3ynTariuma
KPO3 Y1 [TepIOf K/IMHIYKOT IIpaherba, MaJIloM CTOIIOM
MOpOUAMTETa ¥ KPATKOM XOCIIUTaIM3anujoM. Jlamapo-
ckonja o6e3bebyje 6orpe carmenaBame omrehema y cBa
TP CErMeHTa Kap/IMIHOT [JHA ¥ IYIXOBO UCTOBPEMEHO
pelaBarbe.
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Jlanapockoncka cakpokonnonekcuja

ITpuHIII OIlepaliyje je MCTU Kao KO, OTBOPEHOT IIPUCTY-
Ta, a/Iv 3aXTeBa BPJIO MCKYCHOT XMPYypra y NalapocKom-
ckoj xupypruju. Y cryamju Cjaoa (Hsiao) n capagHuka
[42], rme cy ynopebuBanm pe3ynTaTy IanapocKoIncke u
OTBOpEHe CaKPOKOJIIIOEKCHje, oKasaso ce fja Cy Tyou-
TaK KPBU 1 JY>KIHA OOTHIYKOT /lederba 3HaYajHO Marbl,
OffHOCHO Kpahu KoJi IIpuMeHe JIAITapOCKOIICKOT IIPYCTYIIA,
aJmi 3aTo omeparja Tpaje myxe. MebyTum, Hema pasmke
Yy CTelleHy YCIIeIIHOCTH XMPYPLIKOT Tederba.

Jlanapockoncka yTepocaKkpanHa cycrneHsnja

Cama TexHIIKa OIlepaliyije cacToju ce, IIpe CBera, off yTBphu-
Bamba Bpxa BaruHe. [loBadermeM BaryHe Hanpey yTBphyjy
Ce yTepOoCaKpa/Hy IMTAMEHTH U, 10 MOryhCTBY, ypeTepu.
IToTom ce HanpaBM pe3 Ha IEPUTOHEYMY, KOj/ TOKPMBA BPX
BarJHe, ia 011 ce y4MHMIIE IPUCTYIIAYHUM ITyOOLiepBUKaI-
Ha ¢aclyja Hallpel U peKToBarMHaaHa Qacuuja mo3ann.
Jlamby TOK omepanuje je MICTOBETaH Kao 1 KOJj OTBOPEHOT
MpUCTYyTIa. 3Ha4M, HEPeCOPITUBHUM KOHIIEM Ce XBaTajy
yTepocaKpa/lH/ TUTaMEeHTU U Be3Yjy 3a BaTMHATHU 3UJ.
W xop oBe TeXHUKe IIOCTOjU Be/IMKa OITACHOCT Off ITOBPefie
ypetepa. YcremHoct onepanyje je Beha ox 90% 3a nepuop
kHMYKor npahea of e ropuue [43].

MECTO CUHTETCKOI YTPAAHOI MATEPUJANIA
Y PEKOHCTPYKUWJU KAPJIUYHOI AHA

C 0631poM Ha TO [ja TpaiUIIMOHATHE XMPYPIIKe TEXHIKe
Y PEKOHCTPYKIMjU KapAUYIHOT JHA TOBOJIE IO PELUIN-
Ba y 3Ha4ajHOM IIPOLEHTY U Ja ce oTnpuuke 30% >keHa
[IOIBpraBa IIOHOBHOj OIlepanuju, 3axBabyjyhu no6pum
pesynTaTuMa Kopunrhema MpexXnIia y abJoMIHaTHOj XN~
PYPTHju TIOYENIOo ce C YIOTpe6bOM MCTUX MaTepyjana n y
PEKOHCTPYKTUBHO] XMpypruju KapauyHor gHa (Cnuka 2).
Kapa je pe4 o kapnmu4yHOM JHY, MPEXMIIIA Ce CTaB/ba I0-
pef Bp/Io AVHAMMYHMX OpraHa, a To Cy MoKpahHa Gemmka

Cnuka 2. V3rnep pekoHCTpyncaHe BarmHe HakoH yrpaarbe ToTanHor
nponudra
Figure 2. The appearance of vagina after incorporation of total prolift

‘ doi: 10.2298/SARH1210666A

U PeXTYM. 3aTO MpeXXulla Mopa fia cnymana ofpebhene
KpUTepUjyMe, KaKo O ce KOMIIMKALVje Of, YTpajHOT Ma-
Tepujasa cBelle Ha HajMamwy Moryhy mepy. [lanac ce y pe-
KOHCTPYKIMjY Kap/IMYHOT JHA KOPUCTY MOHO(IIAMEHT-
Ha, HepeCOPNTMBHA, IIOJMIIPOIIMIEHCKA MpeXXuia (TUI
I) ¢ MaxpomnopaMma, 3aTo IITO je J1aka, MeKa 1 KOJ e He
Toma3yu 1o 6p3e KomoHusanuje 6akrepuja. Mpexuua Mo-
Ke J1a ce KOPMCTH Y BUALY TOTOBMX KITOBA, HAK/Ie IIOTIIYHO
JCKpOjeHa 3a IpeJiby U/VIN 3a by CETMEHT, 3ajeJHO C
urama 3a rnocrasjpame (Prolift kit, Gynecare, Ethicon ummu
Apogee n Perigee, AMS). KpakoBu MpexuIie ce mpoBiade
KpO3 CTabWIHe CTPYKType Kap/IMIHOT JHA, arcus tendine-
us fasciae pelvis u cakpoctimHanuy murament. [lopen tora,
MOXKe Jla cé KOPMCTY KpojeHa MPeXKMIIIa, Koja ce yITIOBUMa
Takobe ¢uKcupa 3a onycaHe CTPyKType.

OcHOBHU IPMHIUI IeNIOBalba MPEXMIIE jecTe fa JOBO-
IM IO CTBapara HOBOT Be3VBHOT TKVBA, TAKO Ia IOTHOPY
YIHM BE3MBHO TKIBO, a He caMa Mpexxuia. Mpexnija Ha
MeCTY yrpajibe 13a31Ba peakiyjy OKO CTpaHor Tena. To
IofipasyMeBa KOJIOHM3aIVjy TpaHy/IonnTa 1 Makpodara
y npBux 48 dacoBa of yrpagme. ITocne cegam fana ¢u-
OpobacTyi MOYMIbY ia IPOU3BOJie BaHNe/MjCKM MaTPUKC,
4yMe [0/1a3) [0 CTBapara HOBOT MOTIIOPHOT TKMBA OKO
caMe MpexXMuIie.

[Topepn 6pojHUX IIpUCTANINLIA, IOCTOje Y IIPOTUBHULIN
yorpebe MpexxuLia 360r 6pojHIX KOMIUIMKaIja. Bemko
JICKYCTBO y yHOTpeOy Mpexxulia uMa ¢ppaHIjycka rpymna
TVM. Ha ocuoBy uckycrsa yKakerana (Jacquetin) u Koco-
Ha (Cosson) [44], cBe KoMIIIMKaLuje ynorpebe MpexuIia
ce MOTy CBeCTM ITof, Tpu: 1) mHeK1uja peTka, any IoHe-
KaJ| BPJIO OTTacHa; 2) BaTMHA/THA €KCII03MIVja, Hajuentha u
YIIIaBHOM 0e3 TeXXMX IIOC/IeNNIIa; U 3) peTpaKiiyja Mpexu-
Iie, 030M/bHa U TellIKa 3a peluaBaibe. MehyTnm, Ha OCHOBY
JIMYHOT MICKYCTBA U MOfaTaKa 13 IUTepaType, CMaTpaM Jja
BehyHa KOMIUIMKaIVja HACY IOC/IeANLA yIIoTpebe Mpe-
KHLie Beh ITpuMemeHe XUpYypIIKe TeXHUKe. Tpeba nmaTn y
BIZLY [ia CBaKV XMPYPT MIMa T3B. KPVBY yUemba, a Ia je OBJie
ped O IOTIIYHO HOBOj XMPYPIIKOj METOM.

HepnaBHo cy 06jaB/beHI IPBYU Pe3YATATY TPOTOFMIIIbET
KJIVHUYKOT Ipahema yrpafme TOTalHOT IpomudTa Kox
90 >keHa ¢ IPOJIAIICOM Bar¥Ha/JIHUX 3UJ0Ba; GPaHIyCKN
ayTopu Cy IIOKa3aju Jja je aHaTOMCKa yCIEeITHOCT IocCyIe
oBor nepuopa 80% [45]. Hau pesynratu y cepuju of 67
MAIVjeHTKNbA Ca CPEAbUM TIepIOfIOM KIVHIYKOT IIpa-
hema ox 14 Mecery cy mokasany fa ce aHaTOMCKa ycIle-
IIHOCT HOCTVKE KOt 92,5% ortepucaHmx skeHa [46]. Y He-
mTo Behoj cepuju of 96 McIuTaHNIA YCIELTHOCT je 611a
93,7% 3a epuop ox 18 meceru [47].

3AKJ/bYYAK

Craj; reHUTATHNMX OpTaHa HACTaje Kao IOCTefuIia BUIIe-
CTpyKUX omuTehera IOTIOPHOT anapara Kap/JIM4Hor JHa.
PeKOHCTpYKTUBHA XUpPYpIuja UMa 3afaTak Ja KOpuUryje
oBa ourrehema. Ko nponarica mareputie tpeher u getsp-
TOT CTelleHa, IpeMa Knacupukanyju POP-Q, fonasu fo
3HAYajHOT CITyIITama BpXa BaruHe, TAKO Jja caMa XJCTe-
pexToMuja Hehe permTy IIpo6sieM Mpojanca, jep Ipoarnc
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Martepulie Huje 000/bebe MaTepllie, Beh Imocenua ommre-
hemwa nmoTnopHux MexaHusama Matepuiie. 3aTo je BaXKHO
Jla ceé BpPX BaruHe NPUINKOM XMCTEPEKTOMMje BpaTyu Ha
CBOje HOPMAaJTHO MeCTO, M3HaJ, paBHM ieBaTopa. OBO Huje
IIpeBeHTUBHI IIOCTYIIAK, Hero 06aBe3aH Jeo olepanyje,
IIOTOTOBO AKO CY yT€POCAKPA/IHI U Kap/IVHATHA JIMTaMEH-
TI BeoMa ocmabjbenn 1 omrrehenn. Heku aytopy y TakBUM
CIy4ajeBUMa IIPENopydyjy puUKCUpabe BaruHe 3a CaKpo-
CIIMHATHM JTUTAMEHT, KOjU je BP/IO CTabM/IHa M CHa>KHa
CTPYKTYpa y Kap/IMYHOM JHY, U CMaTpajy fa To Tpeba aa
Oyne cTaHfiapIHY [leo BarKHaIHe XcTepekToMuje [48, 49].
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Off pelLMAiMBa IIPOIAIICa.

Ha xpajy Tpeba ncrahm ga cy HajBa>kHUja CTBap 3a yc-
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CBUX CeIMeHaTa, Te Ha Taj HauMH fobMuje 3aoBobaBajyhn
aHATOMCKU Pe3yNnTaT U QyHKIVIOHAIHY BaruHy 6e3 Jyic-
napeyHuje.
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Posthysterectomy Vault Prolapse of Vaginal Walls: Choice of Operating Procedure
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SUMMARY

Post-hysterectomy vaginal vault prolapse is a common compli-
cation following different types of hysterectomy with a negative
impact on the woman's quality of life due to associated urinary,
anorectal and sexual dysfunction. A clear understanding of the
supporting mechanisms for the uterus and vagina is important
in order to make the right choice of the corrective procedure
and also to minimize the risk of posthysterectomy occurrence of
vault prolapse. Preexisting pelvic floor defect prior to hysterec-
tomy is the single most important risk factor for vault prolapse.
Various surgical techniques have been advanced in hysterec-
tomy to prevent vault prolapse. Vaginal vault repair can be car-
ried out abdominally or vaginally. Sacrospinous fixation and
abdominal sacrocolpopexy are the commonly performed pro-
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cedures. The vaginal approach for vault prolapse is superior to
the abdominal approach in terms of complication rates, blood
loss, postoperative discomfort, length of hospital stay and cost-
effectiveness. Moreover, it allows the simultaneous repair of all
coexistent pelvic floor defects, such as cystocele, enterocele and
rectocele. Abdominal sacrocolpopexy is associated with a lower
rate of recurrent vault prolapse and dyspareunia than the vagi-
nal sacrospinous colpopexy. Other less commonly performed
procedures include uterosacral ligament suspension and illeo-
coccygeal fixation with a high risk of ureteric injury. Surgical
mesh of non-absorbent material is gaining in popularity and
preliminary data from vaginal mesh procedures is encouraging.
Keywords: posthysterectomy vaginal vault prolapse; sacros-
pinous fixation; sacrocolpopexy; mesh
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SUMMARY

Eating disorders are considered chronic diseases of civilization. The most studied and well known are
anorexia and bulimia nervosa. Anorexia is considered one of the most common psychiatric problems of
girls in puberty and adolescence. Due to high mortality and morbidity as well as the increasing expansion
of these diseases, it is clear why the amount of research on these diseases is growing worldwide. Eating
disorders lead to numerous medical complications, mostly due to late diagnosis. The main characteristic
of these diseases is changed behavior in the nutrition, either as an intentional restriction of food, i.e.
extreme dieting, or overeating, i.e. binge eating. Extreme dieting, skipping meals, self-induced vomiting,
excessive exercise, and misuse of laxatives and diuretics for the purpose of maintaining or reducing body
weight are characteristic forms of compensatory behavior of patients with eating disorder. The most
appropriate course of treatment is determined by evaluating the patient’s health condition, associated
with behavior and eating habits, the experience of one’s own body, character traits of personality, and
consequently the development and functioning of the individual. The final treatment plan is individual.
Eating disorders are a growing medical problem even in this part of the world. Prevention should be

planned in cooperation with different sectors so as to stop the epidemic of these diseases.
Keywords: eating disorders; anorexia nervosa; bulimia nervosa; compensatory behavior

INTRODUCTION

Over the years, the number of individuals
experiencing high levels of body dissatisfac-
tion, body distortion and eating disorders has
grown in epidemic proportions [1, 2]. Societal
standards, by which women and even men are
judged, have become increasingly stringent and
more difficult to attain. Many of these stan-
dards, specifically body appearance, can lead
young people to ignore their own happiness,
beauty and abilities, and seek outside of them-
selves for the “ideal person”. Individuals vulner-
able to societal pressures have the potential to
be caught in a life-long pursuit of body chang-
ing activities. Beliefs such as “never too thin”,
“winning is thinning’, and “success is thinness”
are common themes among individuals who
have a serious problem with body image. These
cognitive distortions have led some individu-
als to engage in unhealthy methods of weight
reduction, causing significant physical and
emotional distress. Eating disorders involve a
serious disturbance in eating behavior - either
eating too much or too little, in addition to
great concern over body size and shape. The
voluntary eating of smaller or larger portions
of food than usual is common, but for some
people this develops into a compulsion and the
eating behaviors become extreme. Individuals
with anorexia refuse to maintain a minimally
normal body weight, carry an intense fear of

gaining weight and have a distorted perception
of the shape or size of their bodies. Individuals
with bulimia undertake binge eating and then
use compensatory methods to prevent weight
gain, such as induced vomiting, excessive exer-
cise or laxative abuse. They also place excessive
importance on body shape and weight.

The International Classification of Diseases
(ICD) has outlined diagnostic criteria for both
anorexia nervosa (AN) and bulimia nervosa
(BN).

ANOREXIA NERVOSA

Anorexia nervosa (AN) constitutes an inde-
pendent syndrome in the following sense: (a)
the clinical features of the syndrome are easily
recognized, so that diagnosis is reliable with a
high level of agreement between clinicians; (b)
follow-up studies have shown that, among pa-
tients who do not recover, a considerable num-
ber continue to show the same main features of
AN, in a chronic form.

Although the fundamental causes of AN
remain elusive, there is growing evidence that
interacting sociocultural and biological factors
contribute to its causation, as do less specific
psychological mechanisms and a vulnerabil-
ity of personality. The disorder is associated
with undernutrition of varying severity, with
resulting secondary endocrine and metabolic

Correspondence to:

Olga KONTIC

Institute of Hygiene

School of Medicine
Pasterova 2, 11000 Belgrade
Serbia
okontic@gmail.com



674

changes and disturbances of bodily function. There re-
mains some doubt as to whether the characteristic endo-
crine disorder is entirely due to the undernutrition and
the direct effect of various behaviors that have brought it
about (e.g. restricted dietary choice, excessive exercise and
alterations in body composition, induced vomiting and
purgation and the consequent electrolyte disturbances),
or whether uncertain factors are also involved.

Diagnostic criteria for AN according to the ICD-10:

(a) Body weight is maintained at least 15% below that
expected (either lost or never achieved), or Quetelet’s
body-mass index is 17.5 or less. Prepubertal patients may
show failure to make the expected weight gain during the
period of growth.

(b) The weight loss is self-induced by avoidance of
“fattening foods”. One or more of the following may also
be present: self-induced vomiting, self-induced purging,
excessive exercise, use of appetite suppressants and/or di-
uretics.

(c) There is body-image distortion in the form of a spe-
cific psychopathology whereby a dread of fatness persists
as an intrusive, overvalued idea and the patient imposes a
low weight threshold on himself or herself.

(d) A widespread endocrine disorder involving the hy-
pothalamic-pituitary-gonadal axis is manifest in women
as amenorrhea and in men as a loss of sexual interest and
potency. There may also be elevated levels of growth hor-
mone, raised levels of cortisol, changes in the peripheral
metabolism of the thyroid hormone, and abnormalities of
insulin secretion.

(e) If onset is prepubertal, the sequence of pubertal
events is delayed or even arrested. With recovery, puberty
is often completed normally, but the menarche is late.

Atypical anorexia nervosa

This term should be used for those individuals in whom
one or more of the key features of AN, such as amenor-
rhea or significant weight loss, is absent, but who other-
wise present a fairly typical clinical picture. Such people
are usually encountered in psychiatric liaison services in
general hospitals or in primary care. Patients who have all
the key symptoms but to only a mild degree may also be
best described by this term. This term should not be used
for eating disorders that resemble AN but that are due to
known physical illness.

BULIMIA NERVOSA

Bulimia nervosa (BN) is a syndrome characterized by re-
peated bouts of overeating and an excessive preoccupation
with the control of body weight, leading the patient to
adopt extreme measures so as to mitigate the “fattening”
effects of ingested food. The age and sex distribution is
similar to that of AN, but the age of presentation tends to
be slightly later. The disorder may be viewed as a sequel
to persistent AN, although the reverse sequence may also
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occur. A previously anorexic patient may first appear to
improve as a result of weight gain and possibly a return of
menstruation, but a pernicious pattern of overeating and
vomiting then becomes established. Repeated vomiting
is likely to give rise to disturbances of body electrolytes,
physical complications (tetany, epileptic seizures, cardiac
arrhythmias, muscular weakness), and further severe loss
of weight.

Diagnostic criteria for BN according to the ICD-10:

(a) There is a persistent preoccupation with eating, and
an irresistible craving for food; the patient succumbs to
episodes of overeating in which large amounts of food are
consumed in short periods of time.

(b) The patient attempts to counteract the “fattening”
effects of food by one or more of the following: self-induced
vomiting, purgative abuse, alternating periods of starva-
tion, use of drugs such as appetite suppressants, thyroid
preparations or diuretics. When BN occurs in diabetic pa-
tients they may choose to neglect their insulin treatment.

(c) There is a morbid dread of fatness and the patient
sets herself or himself a sharply defined weight threshold,
well below the premorbid weight that constitutes the op-
timum or healthy weight in the opinion of the physician.
There is often, but not always, a history of an earlier epi-
sode of AN, the interval between the two disorders rang-
ing from a few months to several years. This earlier epi-
sode may have been fully expressed, or may have assumed
a minor cryptic form with a moderate loss of weight and/
or a transient phase of amenorrhea.

Atypical bulimia nervosa

This term should be used for those individuals in whom
one or more of the key features listed for BN is absent,
but who otherwise present a fairly typical clinical picture.
Most commonly this applies to people with normal or even
excessive weight but with typical periods of overeating fol-
lowed by vomiting or purging. Partial syndromes together
with depressive symptoms are also not uncommon, but if
the depressive symptoms justify a separate diagnosis of a
depressive disorder two separate diagnoses should be made.

OVEREATING ASSOCIATED WITH OTHER
PSYCHOLOGICAL DISTURBANCES

Bereavements, accidents, surgical operations, and emo-
tionally distressing events may be followed by a “reactive
obesity”, especially in individuals predisposed to weight
gain. Obesity may cause the individual to feel sensitive
about his or her appearance and give rise to a lack of con-
fidence in personal relationships; the subjective appraisal
of body size may be exaggerated. Obesity may be the moti-
vation for dieting, which in turn results in minor affective
symptoms (anxiety, restlessness, weakness, and irritability)
or, more rarely, severe depressive symptoms (“dieting de-
pression”). Overeating that has led to obesity as a reaction
to distressing events should be coded as overeating.
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VOMITING ASSOCIATED WITH OTHER
PSYCHOLOGICAL DISTURBANCES

Apart from the self-induced vomiting of BN, repeated
vomiting may occur in dissociative disorders or in hypo-
chondriacal disorder when vomiting may be one of several
bodily symptoms [2].

Also vomiting and decrease or increase in body weight,
bloating and/or inability to adequately digest food, can be
found in many other pathological conditions, which should
be accurately examined before making a final diagnosis of
eating disorder. Clinical studies of eating disorders are high-
ly specific, given the numerous other associated diseases and
symptoms that often make it difficult to set the correct final
diagnosis [3]. On the other hand, these patients often hide
the real situation and do not want to talk about the symp-
tomatology related to the disease, which greatly complicates
both treatment and research of these diseases [4].

HISTORICAL ASPECTS OF EATING DISORDERS

Richard Morton is best known today as the author of the first
medical account of AN, a condition that he referred to as “ner-
vous consumption” caused by “sadness and anxious cares”. His
book “Phthisiologia” (1694) was widely read, translated into
other languages, and used for many years. Ironically AN, to
which he devoted a scant three pages, has not only confound-
ed physicians for 300 years, but has also reached epidemic
proportions [5]. The clinical description by Lasegue in 1873
and Gull in 1874 were detailed in many respects. They stated
that it was a morbid mental state, which led to the want of
appetite, and they first used the term hysterical anorexia [6].
People from different nations around the world through-
out time have practiced strange eating habits. Egyptians
believed and engaged in monthly purges in attempts to re-
main healthy. The Romans created a placed called a “vomi-
torium” where men would empty their stomachs so they
could continue to eat, stuffing themselves. During ancient
Greek and Roman times, bulimia, which was the term for
“ox hunger”, was widely practiced among people [7, 8, 9].

HOW COMMON ARE EATING DISORDERS?

It is estimated that 3% of women will be affected by eating
disorders in their lifetime. Approximately 0.5% to 4% of
women will develop AN during their lifetime and about 1
to 4% will develop BN. AN and BN predominantly affect
young women. Most vulnerable period for the occurrence
of these diseases is puberty and adolescence [1, 10].

WHO IS AFFECTED BY EATING DISORDERS?

Individuals with AN and BN may recover after a single
episode of the disorder. Others may have a fluctuating pat-
tern of weight gain and relapse. Still others will continue
to have issues with food and weight throughout their lives.

A lifetime history of substance use disorders, drug or alco-
hol problems at the time of diagnosis and longer duration
of symptoms before diagnosis are associated with poorer
long-term outcomes. Individuals with AN and BN may
develop serious physical problems such as heart condi-
tions, electrolyte imbalance and kidney failure that can
lead to death. Eating disorders may cause long-term psy-
chological, social and health problems even after the acute
episode has been resolved. Anorexic individuals are more
susceptible to major depression, alcohol dependence and
anxiety disorders, either at the time of their illness or later
in life. Suicide is also a possible outcome.

An eating disorder causes young people to miss school,
work and many recreational activities. The physical weak-
ness associated with the illness also seriously affects their
social interaction with friends and their involvement in
life in general. Friends also have difficulty knowing how
to react and how to help. Families of individuals with eat-
ing disorders also live under great stress. They may blame
themselves, feel anxious, and face the stigma associated
with having a child with a mental illness. Parents especially
experience the tension between their natural protective
instinct to force healthy behaviors on the child and the
child’s need to take control over his/her illness and health.

AN and BN do not have the same public manifestation
as other mental illnesses. These illnesses are a private fam-
ily affair. The stigmatization usually isolates both parents
and children from their peers and other family members.
Individuals with other eating disorders, such as overeat-
ing, who are obese, must contend with negative societal
attitudes toward obesity. These attitudes isolate them, and
the loss of self-esteem exacerbates the illness [1, 2, 3].

DIFFERENTIAL DIAGNOSIS

Several disorders, psychological and medical, may both
cause and/or explain eating disorder-like symptoms, espe-
cially weight loss. It is helpful to be aware of these potential
problems and to be able to rule them out. Possible psycho-
logical causes are: obsessive-compulsive disorder, affective
disorders, somatization disorders, and schizophrenia. Pos-
sible medical causes are: brain tumors, malignancy, mal-
absorption syndromes, hyperthyroidism, and infection.

BN must be differentiated from upper gastrointestinal
disorders leading to repeated vomiting, a more general
abnormality of personality (the eating disorder may co-
exist with alcohol dependence and petty offenses such as
shoplifting) or depressive disorder (bulimic patients often
experience depressive symptoms) [2].

COMPLICATIONS OF ANOREXIA NERVOSA

The most serious complications of AN derive from malnu-
trition. Patients present with muscle wasting, weakness, vi-
tal sign changes such as low heart rate, low blood pressure
and low body temperature; their extremities may be cold
and blue and their skin yellow or pale. Loss of scalp hair is
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not unusual. Some patients develop lanugo, soft, fine hair
on their trunks and arms. Others complain of bloating or
constipation [1, 2]. Of primary concern are electrolyte ab-
normalities and cardiac arrhythmias. Dehydration may be
observed along with abnormal levels of serum sodium, po-
tassium, chloride, carbon dioxide. Anorectics who vomit or
overuse laxatives or diuretics are more prone to electrolyte
problems than those who do not engage in these behaviors.
Patients who drink very large volumes of water sometimes
develop hyponatremia. The combination of hyponatremia
and water intoxication lowers the threshold for seizures
and coma and can prove fatal. Serum phosphorus levels are
typically normal when first tested but may fall when nutri-
tional restoration begins; in fact, hypophosphatemia may
contribute to “reefeding syndrome® which is characterized
by cardiac arrhythmias, neurological changes and unantici-
pated death. Patients typically have slow resting pulses and
hypotension and some experience dizziness or fainting. An
ECG showing a prolonged QTc interval can be a forerunner
of ventricular arrhythmia and unforeseen death. Bone mar-
row suppression, low red blood cell, white blood cell, and
platelet counts, often accompanies AN. Leukopenia can
increase the time required for infections to heal. With nu-
tritional restoration, red cell, white cell and platelet counts
generally return to normal. Slowed growth and short stat-
ure can occur when young people develop AN before they
have reached their full height potential. Through nutrition-
al replenishment, it is possible for recovering adolescents
to make up some of their lost growth; nevertheless, they
may never achieve their full growth potential. This can be
one of the permanent side effects. Amenorrhea, one of the
defining features of AN, results from poor nutrition, over-
exercise, low weight, reduced body fat, and psychological
stress. The most serious consequence of amenorrhea and
low estrogen is osteopenia, which can develop soon after
the onset of AN.

COMPLICATIONS OF PURGING

Purging through self-induced vomiting has been a com-
mon means of eliminating calories in BN and AN/purging
type. More often, individuals who purge, alternate between
periods of food restricting, bingeing and purging. Unlike
extreme food restrictors, individuals who binge and purge
do not typically isolate themselves from social gatherings.
They can present themselves as normal eaters in social
settings while their weight typically remains in a normal
range. Because there is no obvious extreme weight loss
and there is an appearance of healthy eating, the secret
bingeing continues. The purge often begins with a binge,
which can be triggered through stress [1, 2, 3].

A binge is defined as eating abnormally large amounts
of food in a short amount of time, within two hours and
usually in private. The binge itself is often not only seen as
pleasurable and comforting, but can also be the outlet for
emotional expression that was absent in the family unit or
used as a method of avoiding emotions like pain and anger.
The binge continues until abdominal pain occurs, the in-
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dividual falls asleep, is caught, or self-induces vomiting. In
times of stress and loneliness, the purge can provide a sense
of comfort. For some, purging continues without the binge
for the purpose of relaxation and decreasing anxiety. Purg-
ing after a binge not only provides physical relief, bloating
and discomfort, but also is viewed as ridding the body of
calories and guilt associated with the ingestion of the food.

Common laboratory findings related to self-induced
vomiting includes hypokalemia, mild ST changes and met-
abolic acidosis or alkalosis. Oral problems are most com-
monly associated with this purging behavior. Chronic regur-
gitation of gastric contents can lead to smooth enamel ero-
sion of the teeth, perimylolysis that can be observable after
about two years of bingeing and purging; parotid swelling
of the glands, soft palate injury, dry skin from dehydration
or loss of water, electrolyte imbalance, edema, stomach and
intestinal problems, and irregular menstrual cycle. Similar
to self-induced vomiting, laxative use can become an addic-
tive cycle due to its false impression of immediate weight
loss. For many, the use of laxatives is viewed as “cleansing”
that suggests a sense of starting over, and which, like self-
induced vomiting, relieves the body of the bloating and ab-
dominal pain associated with binge eating [11].

Excessive exercise has been noted to play a role in the
development and/or maintenance of eating disorders.
High levels of exercise reduce calories, suppress appetite
and increase physical performance in sports. The initial
weight loss associated with exercise provides social rein-
forcement, leading to increased awareness of one’s physi-
cal appearance. This heightened awareness then leads to
a narcissistic preoccupation with the body. As the body
reduces in weight, physical exercise is increased. Likewise,
hyperactivity has been noted to be a characteristic of ap-
proximately one-third of the anorectic population. Exercise
out of control exhibits a pattern similar to that of a chronic
dieter. The compulsive exerciser arranges his or her life to
ensure that rituals and routines are not disturbed. When
the routine is disturbed, depression, guilt and anxiety can
result. Several other indicators that exercise behavior might
be out of control include: avoiding social contacts, preoccu-
pation of thoughts regarding when, where and how much
to exercise, avoidance of work and social responsibilities,
exercising when injured, and an inability to exercise for
enjoyment or relaxation. There is a decrease in self-esteem
and an increase in rigidity and compulsiveness, hormone
levels are altered, increased stress fractures, an increase in
torn muscles, ligaments, tendons and cartilage, amenor-
rhea, increased susceptibility to infectious diseases, mood
disturbances, fatigue, dehydration, upper respiratory infec-
tions, and many other [1, 2, 3].

COURSE OF THE DISORDER

Progress of AN over time varies greatly. Some anorexics
recover fully after one episode of the illness, others return
intermittently to a normal weight and then relapse, but
some display a chronic course of symptoms that wors-
en over the span of many years, often ending in death.
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Females with AN are twelve times more likely to die than
females the same age who have not had AN. Death most
frequently results from the physical complications of
starvation, electrolyte imbalance, or suicide. Not much
is known about the course of untreated BN. Some indi-
viduals may have periods of spontaneous improvement
and then relapse. Others follow a more chronic course, in
which the symptoms worsen over time [1, 3].

TREATMENT OF EATING DISORDERS

The first thing is to set the exact diagnosis, differential di-
agnosis and consider all other diseases that occur as part
of an eating disorder or are followed by the same or similar
symptoms [12]. At present, there have been few controlled
trials to guide treatment, but numerous observational stud-
ies suggest that initial treatment should focus on prompt
weight restoration. In the care of young children and ado-
lescents, engaging the family is a necessary part of treat-
ment. Initial outpatient treatment often involves a primary
care physician, a psychiatrist or psychologist familiar with
AN, and a registered dietitian. Educating the patient and
family is critical with regard to the nature of the illness,
serious health risks, effective treatments, and the need for
follow-up. Patients should be seen regularly, usually weekly,
to monitor weight and other physical and laboratory indi-
cators, such as cardiovascular values and electrolyte levels,
dependingon the individual patient’s course [1, 13, 14, 15].

A caloric intake of approximately 1200 to 1500 kcal is
usually recommended initially, with weekly increases of
500 kcal per day among outpatients for a weight restora-
tion of 0.5 to 0.9 kg per week. Indications for hospitaliza-
tion depend on the physiological and psychiatric status of
the patient, the patient’s and the family’s motivation, the
feasibility of outpatient weight restoration and the avail-
ability of local resources.

Early intervention can reduce the risk of arrhythmia
and prevent the disorder from becoming chronic. Brisk
improvement in nutritional status with few complica-
tions resulting from refeeding occurs when inpatients are
started with 1200 to 1500 kcal per day and the intake is
increased by 500 kcal every four days to about 3500 kcal
(for female patients) to 4000 kcal (for male patients) per
day. Refeeding usually reduces apathy, lethargy, and food-
related obsessions, although it does not generally eliminate
them. Total parenteral alimentation is rarely appropriate.
Close monitoring is needed during starvation and refeed-
ing, including monitoring of vital signs and attention to
peripheral edema and cardiopulmonary function.

A refeeding syndrome, reported in about 6% of hos-
pitalized adolescents, may include minor abnormalities
(e.g., transient pedal edema) or serious complications
that require urgent intervention (e.g., a prolonged QT
interval or hypophosphatemia with associated weakness,
confusion, and progressive neuromuscular dysfunction).
This syndrome is most common among patients weigh-
ing less than 70 percent of their ideal body weight and in
those receiving parenteral or enteral nutrition, although it

can also occur in those receiving vigorous oral refeeding.
Slower refeeding minimizes the risk of serious complica-
tions. Phosphorus, magnesium, and electrolyte levels and
renal function should be followed closely, and supplements
should be administered as needed. Clinical changes and
laboratory values requiring immediate attention include
altered consciousness, tachycardia, congestive heart fail-
ure, atypical abdominal pain,a prolonged QT interval, se-
rum potassium levels below 3.0 mmol per liter,and serum
phosphorus levels below 0.8 mmol per liter. Peripheral
edema is treated with leg elevation and withholding added
salt from the diet, diuretics may exacerbate the edema, and
their use should beavoided. Gastrointestinal symptoms are
common during refeedingand often persist [1, 2, 3, 12-16].

Psychotherapy, including psychoanalytic therapy, cogni-
tive behavioral therapy emphasizing the correction of dis-
torted thoughts and self-defeating behavior, or cognitive
analytic therapy result in improved restoration of weight,
return of menses among female patients, and improved
psychosocial functioning, as compared with routine treat-
ment, which generally involves education and emotional
support [1, 12, 13, 14, 17, 18, 19].

PREVENTION OF EATING DISORDERS

The prevention of eating disorders is a relatively young
field. The growing interest in prevention relates to the
increased incidence of individuals suffering from eating
disorders and severe complications associated with these
disorders. Moreover, eating difficulties and extreme pre-
occupation with weight and shape, which do not fit the
complete diagnostic criteria for AN or BN, occur in even
larger numbers.

Primary prevention focuses on eliminating the causes
of predisposing factors, while secondary prevention ad-
dresses reducing the causes and the perpetuating factors
of eating problems. The goal of primary prevention is to
reduce the incidence of all eating disorders. A number
of strategies can be developed to minimize the impact of
social pressures, especially pressures on women, to be thin.

Secondary prevention focuses on reducing the duration
of eating disorder. For this reason, early detection and in-
tervention are important aspects of secondary prevention,
although it is usually difficult to implement strategies for
early detection, because individuals with eating problems
often attempt to conceal their behavior.

Parents, peers and siblings are in a good position to de-
tect changing attitudes regarding food, weight, and shape.
However, the nature of their relationship with the indi-
vidual at risk or frequency of contact may prevent them
from perceiving the problem until it has developed into
a “full-blown” eating disorder. Often, teachers are in an
excellent position to detect developing eating problems.
Not only do teachers spend a lot of time with adolescents
and young adults, they have a more objective picture of
student behavior and attitude changes.

Doctors, dentists, and other health care workers are of-
ten the first to detect an evolving eating disorder. Doctors
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should pay careful attention to the symptoms of weight loss
and amenorrhea among their adolescent and young adult
patients. Also, any bowel problems or digestive complaints
should be analyzed more closely for the possible existence
of developing eating problems. Dentists should know that
severe erosion of the teeth and salivary gland enlargement
are often indicators of bingeing and purging behavior [1, 2].
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Onra KoHth', Haha Bacummesuh', Mapuja Tpuwwosuh? Jaropa Jopra', AHeTa Jlaknh#, Mupocnasa Jawosuh Fawmh®
"MHcTUTYT 33 XurujeHy, MeguumHcki dakyntet, YHnsep3uteT y beorpagy, beorpag, Cp6uja;

BonHunLa 3a rHeKonorujy 1 akywwepctso, beorpag, Cpbuja;
*MenuumHckmn dakyntet, YHuBep3utet y beorpagy, beorpag, Cpbuja;

*KnuHuKa 3a Heyponorujy n ncuxujatpujy 3a gely u omnaguHy, KnuHnukm uentap Cpbuje, beorpag, Cpbuja;

SKnuHuka 3a ncuxujatpujy, Knuinukm LeHtap Cpbuje, beorpag, Cpbuja

KPATAK CAAIPXKAJ

Mopemehaju ncxpaHe ce cmatpajy XpOHUYHUM GonecTuma
umsunmsaumje. [lo gaHac Hajno3HaTWjy 1 HajBULLE NPOYyYaBa-
Hu nopemehaju ncxpaHe cy aHopeKkcuja 1 6ynumuja Hepsosa.
AHopeKcuja HepBO3a ce cMaTpa jeAHUM Of Hajuelwhnx ncmxm-
jaTpujcknx npobnema feBojaka y nybepTeTy v afonecueHLuju.
Bucoka ctona mopTtanuTeTa u mopbuanTeTa, Kao 1 cee Beha
eKcnaH3uja oBux nopemehaja, objalrasajy nosehaH 6poj
UCTpaxuBara Ha oBy Temy. [naBHa oanvika oBux nopemeha-
ja jecTe U3merbeHoO NoHallame y UcxpaHu, 610 Kao HamepHa
pecTpuKLMja XpaHe, Tj. FagoBakbe, U y3vmame NpeBenvke
KOJIMYMHE XpaHe, Tj. npejeaatbe. MagoBatbe, ,Mpeckakame”
0bpoka, HamepHO 13a3BaHo NoBpahatbe, NpeTepaHo Bexba-
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tbe 1 3710ynoTpeba NakcaTnBa 1 ANypeTUKa paan oapxasara
UM CMakberba TENECHE TEXMHE Y/HE KOMMeH3aTopHe 0bnnke
MOHaLlaka, TUMMYHe 3a oBe nopemehaje. Hajoosby Tok neverba
ce oppehyje Ha ocHOBY NpoLieHe 60N1eCHNKOBOT 3[}PaBCTBEHOT
CTarba, YAPYKEHOT C NMOHaLlakeM 1 HaBUKama y NCXpaHu, Ao-
XVBJbajeM COMCTBEHOT TeNa, KapaKTePHNM 0COBVHama NMYHO-
CTW, Kao 1 CaMMM Pa3BojeM 1 HauHOM GyHKLMOHKCatba noje-
AvHUa. KoHauaH nnaH nevetba je HauBrAayanaH. Nopemehaju
ncxpaHe cy cae yelwhu 3apaBCTBEHN NPO6IEM 1 Y OBOM Jesy
cBeTa. [lpeBeHLVja ce MOpa NNaHMpaTN y capagiu pasnnuu-
TWX CEKTOPA, KaKo b1 ce 3aycTaBuna envaemmja oBrx 6onectu.
KmyuHe peun: nopemehaju ncxpaHe; aHopekcuja HepBo3a;
6ynmmja HepBO3a; KOMMEH3aTOPHY 06ANLIM NMOHalLaba
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YNYTCTBO AYTOPUMA 3A NPUMPEMY PAOA

Ommrra ymytcrsa. TexcT pajia KyLaTi y mporpamy 3a o6pany tekcra Word,
natuHuLoM (Serbian Latin KOFHU pacriopen), ca FBOCTPYKIM IPOpPeioM,
UCKbyurBo ¢porroM Times New Roman v BemuuHoM cosa 12 tagaxa (12
pt). CBe MapriHe MOJECUTY Ha 25 mim, BEMMYIHY CTpaHuIle Ha Gopmar
A4, a TeKCT KyLiaTu C IeBUM IIOPABHAIbEM U YBIa4eheM CBaKOr Iacyca
3a 10 mm, 6e3 femera peun (xudpenaunje). He xopucturn tabynarope
1 y3aCTOIIHe IIpa3He KapakTepe (CIejcoBe) pafiyt IopaBHamba TeKCTa, Beh
aJlaTKe 3a KOHTPOJTy OpaBHama Ha nemupy un Toolbars. Ilocne cakor
3HaKa MHTEPIYHKIMje CTABUTH CaMO jeflaH IpasaH KapakTep. AKO ce y
TEKCTY KOpUCTe crienujanty sHany (cumbonu), kopuctutu ot Symbol.
IMogamy o kopuirheHoj MUTePaTypH y TeKCTY 03HAYABAjy Ce apaICKuM
6pojeBuMa y yIIacTUM 3arpafama — Hip. [1, 2], 1 To OHUM pefocrefom
KOjJIM ce TI0jaB/byjy y TeKcTy. CTpaHuIle HyMepucaTy pefioM y OKBUPY
JI0Ibe MApI1He, I0YeB Off HACIOBHE CTPAHE.

Kopucturu xpatke 1 jacHe peuennie. IIpeBoy mojMoBa 13 cTpaHe
nuTeparype Tpeba ga Oyfe y AyXy cprckor jesuka. CBe CTpaHe peun uin
CHHTarMe 3a Koje I0CTOju ofiroBapajyhe 1Me y HallleM je3VKy 3aMEHUTH
TUM Ha3UBOM. 32 Ha3MBe 1eKOBa KOPUCTHUTY MCK/bYIMBO TeHePIIKa IMEHA.
Ypehaju (amapati) ce o3HauaBajy habpiuKuM Ha3MBMUMA, a UME 1 MECTO
nponssohada Tpe6a HaBecTH y 0671MM 3arpagama. YKOIUKO ce Y TEKCTY
KOpIICTe 03HaKe Koje CY CII0j C7I0Ba 11 6pojeBa, IPeI3Ho Hamucati 6poj
KOjI Ce jaB/ba Kao eKCIIOHeHT win kao nupekc (ump. *Tc, IL-6, 0,, B,,, CD8).

YKOTIKO je paji leo MarucTapcke Tese, OfHOCHO JOKTOPCKe UcepTaluje,
1 je ypabeH y oKBIpY HayqHOT IIPOjeKTa, T0 Tpeba oceGHO Ha3HAYNTH Y
HanoMeH Ha Kpajy TekcTa. Takohe, yKomiko je paj; IpeTXoHO CaoNIITeH
Ha HEKOM CTPYYHOM CAaCTAHKY, HABECTY 3BAHMYAH HA3MB CKYIIA, MECTO 1
BpeMe Offp)KaBakba.

Pykoric pajia JOCTaBUTY OfIITAMIIAH jeJHOCTPAHO Ha 6e1oj XapTiju
dopmara A4y Tpu pumepka. C 063upoM Ha TO Jia ce paji Kylia TaTMHUIIOM, a
YTAHAK Y YaCOMICY ITaMIa hupymniom, BaxKHO je a ce y jefHOM IPUMepKy
pyKoIuca Koju ce Ipefiaje 3a ITAMITy IIPBEHOM OI0BKOM IOJIBYKY peun
(¢ppase, nHasusn, ckpahennre uty.) koje he ocratu y marunuim (Hip.
jemvHuIIe Mepa, Ha3MBY JIeKOBA, XeMujcke Gpopmyre, ckpahenuiie Koje
TOTITYY Off CTPAHNX M3Pasa I CINYHO).

Knumunyka ucrpakuBama. KnnmHmdKa ncTpaxxmBama ce geduHuiry
Kao MCTPaXKMBamba Koja Ce OfHOCe Ha MCIIMTaHNKe obyxBaheHe jefHOM
3[IPaBCTBEHOM MHTEPBEHIIIOM IV BULIIE FbIIX, P/l MCIIUTYBAbA Y THUIIAja
Ha 3/[paBCTBEHN MCXOH. Perncrapcku 6poj ucTpaxuBarma Tpebda fa ce
HaBeJie Y OCTefmeM pery Kparkor canpskaja.

Ernyka carmacHoct. Pykommcy 0 XyMaHUM MEIMIMHCKIM ICTPXKUBatbuMa
W McTopyjaMa 6omecTy manyjeHaTa Tpeba ja cajpske MsjaBy y BUY TIHCAHOT
TPYCTaHKA NCIUTHBAHMX 0062 y CKMajTy ¢ XeICHHITKOM AeKTapaIijoM,
07j00peme TOKATHOT eTHYKOT 0f00pa 1a Ce MCTPaKIBAHe MOYKe M3BECTH 1 [Ia
je OHO y CKMajry ¢ TpaBHMM CTaHapiuMa. EXcrieprMeHTanHa MCTpaXKiBamba
Ha XyMaHOM MaTepyjajTy 1 MCIIMTHBAba BPIIeHa Ha KIBOTMbaMa Tpeba fla
cajip)ke 13jaBy eTIIKOr O00pa MHCTUTYIMje M Tpeba fa Cy Y CaIlacHOCTH
C IOKaTHUM MPaBHUM CTaHJ[aPAUMA.

M3jaBa o cyko6y mHTEpeca. Y3 pyKOIIC ce IIPIITasKe J3jaBa CBUX ayTopa
KOjOM ce UsjalllbaBajy 0 CBaKoM MoryheM nHTepecy wim nsjasa fia Hemajy
cykob uHTepeca. 3a foparHe MHGOpMaIINje 0 PasTITINTIM BPCTaMa CyKo6a
MHTepeca BUIETY Ha MHTEPHET CTpanHuiy CBeTCKOT Ypy Kerba YpeSHIKa
MemuuyHCKyX yaconca (World Association of Medical Editors - WAME;
www.wame.org) Tof, ,[TomuTika nsjase o cykoby nnrepeca’.

AyTtopcrBo. CBe 0cobe Koje Cy HaBefleHe Kao ayTOpy pafa Tpeba fa
ce kBammnuKyjy 3a ayropcro. CBaku ayTop Tpeba jja je y4ecTBOBao
JOBO/BHO y Pajy Ha PYKOIINCY KaKo O) MOTao ja Ipey3Me OfrOBOPHOCT
34 IIETTOKYTIAH TeKCT U Pe3y/TaTe H3HeceHe y Pajy. AyTOpCTBO Ce 3aCHIMBA
CaMo Ha: OMTHOM JOIIPUHOCY KOHLICIIIIjH Pajia, [OOUjatby pesyrara uin
aHa/IM3M ¥ TyMAuerby Pe3y/ITaTa; INIAHMPAIby PYKOIINCA WITH HeT0BOj
KPUTHYKOj PEBU3U)I Off 3HATHOT MHTEIEKTYa/THOT 3HAYaja; Y 3aBPIIHOM
[OTepUBakbY Bepalje PYKOIMCa KOjU ce IPUIpeMa 3a MITAMIIambe
(http://www.icmje.org/ethical_Iauthor.html).

AyTopu Tpe6a Ja IpUIoKe OIILC JOIPHHOCA Y PYKOIICY 32 CBAKOT
KOayTOpa MmojeAnHavdHo. PUHAHCHUpaAbe, CAKyIbakbe ITOfaTaKa MV
TeHepalHO HafjI/Ieflatbe CTPaXKIBayKe IPyIIe CaMIl 10 ceOu He Mory
ompaspatit ayTopcTBo. CBY PYTH KOjU CY JONPYHEII M3PALHt P, a KOjit
HIICY ayTOp¥ PYKoOIIUca, Tpebano 61 fa Oyay HaBefeHN Y 3aXBaTHUIM C
OIIICOM IHIXOBOT Pajia, HAPABHO, Y3 IIICAHY IPUCTAHAK.

HacnoBna crpana. Ha noce6Hoj, 1pBoj cTpasmiu pykorica rpe6a HaBecTy
crepehe: HacIoB pafia 6e3 ckpaheHuIra; myHa MMeHa 11 IIpe3yMeHa ayTopa
(6e3 Turyna) nHpeKcupana 6pojeB1Ma; 3BAHNYAH HA3UB YCTAHOBA Y KOjUMa
ayTOpU pajie, MeCTO 11 AP)KaBY (PeOCIIElOM KOji OAroBapa NHAEKCUPAHIM
6pojeBuMa ayTopa); Ha [IHY CTPAHNUIIE HABECTY MME ¥ [IPe3NMe, aApecy
3a KOHTAKT, 6poj Tenedona, paxca u e-mail apecy ayTopa 3ay’KeHor 3a
KOPECTIOHEHIIY.

Kparax cappxaj. Y3 opurnnanau paj, Caonirebe, Ipernes mreparype,
IpuKa3 60ecHNKa, Pajj 13 UCTOpIje MeAUIMHE, pajl 3a PyOPUKY ,,Je3nk
MefMIMHe” I Paji 3a IPAKCy, Ha 0Ce6HOj CTPAHMIM TPeba IPUTOKUTH
KpaTak cafip)xaj pajia o6uma 100-250 peun. 3a opurnHase pajose KpaTax
cajipkaj Tpeba ga mma cneehy crpykrypy: Yson, Il pasa, Metope papa,
Pesynrary, 3aK/byyak; CBaKM Off HABE/IEHX CErMeHaTa IIMCaTH Kao ocebaH
acyc Koju noune 60mgoBaHoM peunt. HaBectu HajBakHuje pesynrare
(HyMepuKe BPeJHOCTH) CTATHCTMYKe aHA/IN3e I HUBO 3HAYAjHOCTHL. 3a
TpuKase 60/IecHIKa KpaTak cafipkaj Tpeba fa uma cnenehe: Ysog, Ilpukas
6Gonecnnka, 3aK/bydak; cerMeHTe TaKohe micaTy Kao moce6aH macyc Koju
HouMme 60IT0BaHOM pedn. 3a ocTajle TUIIOBE PafjoBa KpaTaK Cafipaj
HeMa oceGHy CTPYKTYPY.

Kmyune peun. Y Kipyunum peunma He Tpeba ia ce IIOHAB/bajy pedunt
U3 HaC/IOBa, a Tpeba ja Gyjy peieBaHTHE WK OMKCHe. VIcoy KpaTkor
cajipxkaja HaBecTy K/by4dHe pednt (0ff Tpu A0 wiect). Y u360py K/bydHUX
peun kopucturu Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh).

IIpeBox Ha eHrnecK jesnk. Ha moce6HOj CTpaHUIN IPIUIOKUTY HACTIOB
Pajia Ha eHITIeCKOM je3VKY, I[yHa MMeHa 1 [pe3yiMeHa ayTopa (6es Turysra)
MHAeKCHpaHa 6pojeBnMa, 3BaHNIAH HA3HB YCTAHOBA HA @HITIECKOM je3UKY,
mecto 1 ipxasy. Ha cienehoj moce6Hoj cTpaHmIy mpyioKnTi caxxeTax
Ha eHITIECKOM jesuKy (Summary) ca kibyduM peunma (Keywords), u o
3a pajjoBe y KojuMa je o6aBe3aH KpaTaK cafipykaj Ha CPIICKOM je3IKY, KOjit
Tpeba a uma 100-250 peun. 3a opurnuanne pagose (Original articles)
CakeTaK Ha eHITIecKoM Tpeba fa uma cnegehy ctpykrypy: Introduction,
Objective, Methods, Results, Conclusion; cBakut off HaBe[IeHIX CeTMeHara
TICATH Kao oce6aH Tmacyc Koju Mounibe 60 0BaHOM pedn. 3a mpukase
6onecuuka (Case reports) caxxeTak Ha eHITIeCkoM Tpeba fia cafipsu cefiehe:
Introduction, Case outline, Conclusion; cermeHTe Takohe mcaTi Kao
oce6aH macyc Koju mounse 60150aHoM peun. [Ipeectn HasuBe Tabera,
rpaduKOHa, C/TMKA, CXeMa, L{e/IOKYIIH CPIICKU TEKCT Y EBUMA I JIETeH]Y.

Tpeba ce mpupp>xaBaTy je3ndkor crangappa American English.
PajoBu Kojut ce y Lie/IMHN JOCTABE Ha EHITIECKOM je3MKY MMajy IPUOPUTET
y 06jaBbUBaIBY.

Crpykrypa paa. CBU IIOFHACTIOBY Ce IINTY BETMKIIM CTIOBUMA I 60TIOBAHO.
OpuryHanau pag Tpeba fa nma cenehe moguacose: Ysog, Lws paga, Metone
papa, Pesynraru, [luckycuja, 3akpydak, JIuteparypa. [Ipernen mreparype
ynHe: YBOJ, oAroBapajyhu nogHacnosu, 3akpydak u Jluteparypa. Aytop
IperIeHOT Pajia MOpa ia HaBefie 6ap met ayronurara (pedepeHiie y Kojuma
je 6110 TIpBY Ay TOP MM KOAYTOP Pajia) pajioBa MyOMMKOBAHUX Y YaCOMICIMA
¢ peniensujom. Koaytopu, ykomuko ux uma, Mopajy ia Haeny 6ap jean
ayTOLMTAT PafioBa Takohe MyONMKOBAHUX Y YaCOMMCUMA C PELIeH3IjOM.
IIpukas 6onechnka uune: Ysop, [Ipukas 6omecuka, [Juckycuja, luteparypa.
He Tpe6a xopuctutu nMeHa 607IeCHIKa WIN MHNUINja e, OpojeBe UCTopIje
6omecty, HapounTo y miycrparujama. [Ipukasu 60ecHnKa He CMejy UMaTu
BIILE O] CEfJaM ayTopa.

Cxpahennie. Kopuctuty camo Kajia je HeOIXOJHO, ¥ TO 32 BeOMa JIyTayke
HasuBe XeMIjCKIIX jeNVberba, OTHOCHO HasyBe Kojit Cy Kao ckpahenue
Beh npemosHaTpyBY (cTaHRapiHe ckpahenutte, kao Hip. THK, cupa,
XVIB, ATII). 3a cBaky ckpaheHuIy myH TepMuH Tpe6a HaBeCTH IpU
IIPBOM HaBODeIbY y TEKCTY, ceM aKo HIje CTaHapAHa jefuHuna Mepe. He
kopuctutu ckpaheHue y Hacnosy. Ms6eraBaru kopuirheme ckpahennia
Y KpaTKOM CafipXajy, aJlut ako Cy HEeOIIXOJjHe, CBaKy CKpaheHMIly IIOHOBO
00jacHNTH IIPY IPBOM HaBODEIbY y TEKCTY.

Teummanunu 6pojeBu. Y TeKCTy pajia Ha CPIICKOM JlellManHe 6pojese
IIICATH Ca 3aPe30M, Y TEKCTY Ha eHITIECKOM, Y Taberrama, Ha rpadmKoHnMa 1
IPYTVM IpUI03uMa, 6yyht ja ce 'y 1iMa HaBOJM 1 IPEBOJ] Ha €HITIECKOM
jesuxy, rennmante 6pojeBe mycaty ca TadkoM (HIp. y Texcty he 6utn
12,5+3,8, a y Tabemu 12.5+3.8). Kax rox je To Moryhe, 6poj 3aokpysxutu
Ha jeJHY JielMMany.
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Jemunuue Mepa. [ly>xuHy, BUCHHY, TXMHY U 3aIPeMIHY U3DaXKaBaTH
MeTPUYKIM jeiHMIIaMa (MeTap — 1, KUIorpaM — kg, murap — [) wim iyuxoBuM
nenoyma. Temneparypy uspaxaparu y crenenuma ensujyca (°C), Komdausy
cyncranie y Monuma (1mol), a IPUTICAK KPBY Y MITMMETPIIMA XXIBITHOT
cryba (mm Hg). CBe pesy/nTare XeMaTONOLIKILX, KTVHIYKIX 11 6MOXeMUjCKIX
Meperba HaBOJIITH Y MeTPUYKOM cucTeMy nipema Mebynapogaom cucremy
jemuuuma (SI).

06uM pyxomuca. LleTOKyIHU PyKOIIC pafia — KOji 4/He HACIOBHA CTPAHa,
KpaTak caJipaj, TeKCT Pajia, CIIMCAK INTePaType, CBY IPUIO3M, OFHOCHO
TIOTITNCH 32 BUX 1 TieTeHja (Tabere, cmke, rpadiKOHM, CXeMe, LPTeKN),
HAC/IOBHA CTPAHA 1 CAKETAK Ha EHITIECKOM je3VKY — MOpPa M3HOCUTH 3
OpUTMHATHU PaJi, CAOIIITEE, PAJ] U3 UCTOPUje MEIUIIMHE U TIPErTIe]
nutepatype 1o 5.000 peun, a 3a mpukas 601eCHNUKA, Paj 3a IPAKCY,
eIyKaTVMBHY YWIAHAK U Paj 3a ,,Je3uk Memuuune” 1o 3.000 peun; pagosu
3a octaje pybpuke Mopajy umaru 10 1.500 peyn.

IIpoBepa 6poja peun y JOKYMEHTY MOXKe Ce M3BPLINTU Y IPOrpamMy
Word xpos nogmennt Tools- Word Count unu File-Properties—Statistics.

Tab6ene. Caxa Tabena Tpeba ja Gye cama o ce6u jacHO pasym/bMBa.
Hacrios Tpe6a oTkynaTit n3Hap rabene, a objaimerna UcIor we. Tabere
Cce 03HAYABAjy apaICKIM HpojeBIMa 110 Pefocrefy HaBobera y TEKCTY, ca
Ha3JBOM Ha CPIICKOM If eHITIecKoM je3uky (Table). Tabene pagutu MCK/bYInBO
y nporpamy Word, kpos Menut Table-Insert-Table, y3 nedyHucarme TaqyHor
6poja KomoHa 1 pefosa Koju he unHUTH Mpexy Tabere. [leCHUM KITMKOM
Ha Mumy — nomohy onuja Merge Cells u Split Cells — cnajatu, ogHOCHO
nermuty hemnje. Y jepry Tabeny, y okBupy ucte hemuje, yHeTn 1 TeKCT Ha
CPIICKOM ¥ TEKCT Ha €HITIECKOM je3MKY — HIKAKO He IPaBUTH /iBe Tabere
ca iBa jesuxa! Kynatu donrom Times New Roman, BeIMYMHOM CTIOBa
12 pt, ca jegHOCTpYKMM IpopenoM 1 Ge3 yBadera Tekcta. Kopuurhere
ckpahenuie y Tabemvt Tpeba 06jacHITI Y TIeTeH M ICTIOf Tabere Ha CPIICKOM
I eHITIeCKOM je3uKy. CBaKy Tabery OAIITaMIIATH Ha II0CEGHOM TUCTY
TAIMpa i JOCTABHUTH 110 jeflaH MPUMepaK y3 CBaKy KOIUjy pajia (YKyIHO
Tpu IIpuMepKa Taberte 3a pajj Koju ce Ipefiaje).

Cmuke. Crnke ce 03Ha4aBajy apaIcKitM OpojeBlMa 110 pefocyiefly HaBohemwa
Yy TEKCTY, Ca Ha3MBOM Ha CPIICKOM I eHI/IecKoM jesuky (Figure). 3a cBaky
C/IMKY TOCTABUTH TPV IPUMePKa MM TPU CeTa Y OfIBOjeHNM KoBepTaMa.
[Ipumajy ce uckpyunBo opuruHante pororpaduje (pHo-6ene nm y
60ju), Ha cjajHOM (T7TaTKOM, @ He Mat) mammpy, mo Moryhcrsy gpopmara
9x13 ¢m v 10x15 crm. Ha monehunm cBake ciyke cTaBUTH HaJIeITHUIYY
ca peHuM 6pojeM CITHKe U CTPETHMIIOM Koja 03HadaBa TOPHI [Ie0 CIIMKE.
Boputy pauyHa fia ce pororpaduje He ommTeTe Ha 6110 KOjut HaunH. Cryike
CHYMJbEHe TUTUTATTHIM (OToanaparoM focTaBuTy Ha CD 1 ofjiTaMIIaHe Ha
nanupy, Bofiehu padyHa o kBamutety (OIITPUHI) M BETUYMHY TUTUTATTHOT
3amca. Pesonynmja Tpeba ga 6yne 300 dpi, dopmar cmke 10x15 cm, a
bopmar sammca JPG umn . TIFF. Ykomuko ayTopu Hiucy y Moryhnocti fa
IocTaBe opurnHaaHe pororpaduje, Tpeda ux ckeHuparu kao Grayscale
y pesonyuuju 300 dpi v y OpUrMHATHOj BeTMYMHY U CHUMUTY Ha CD.

Cruke ce Mory o6jaBuTit y 60ju, /Iyt JOaTHE TPOLIKOBE LITAMIIe
CHOCH ayTOP.

Ipadukonn. Ipadukonn Tpebda fa 6yy ypabenu i focTaB/beHn y mporpamy
Excel, ja 6u ce Bugene nparehe BpegHocTn pacnopebere mo henmjama.
Vcte rpadukone muKoBatH 1 Y Word-0B TOKyMEHT, Iiie ce rpadUKOHM
03HAYaBajy aparcKuM OpojeByMa IO pefociey HaBohema y TekcTy, ca
HA3VBOM Ha CPIICKOM I eHITeckoM jesuKy (Graph). Ceu ropiany Ha rpadmKkoHy
KyLajy ce y doury Times New Roman, Ha CPIICKOM U €HITIECKOM je3MKY.
Kopuurhene ckpaheniie Ha rpadmkony Tpeba 06jacHUTH Y ereH/M UCTIOf,
rpaduKOHa Ha CPIICKOM 11 HITIECKOM je3uKy. CBakyt rpad)KOH OfjIITaMIIaTH
Ha T0CeGHOM JIICTY Mammpa i JOCTABUTH 10 jefjaH HpIMepak y3 CBaKy
Konujy pajia (yKyITHO Tpy IIpUMepKa 3a pajj Koju ce pefiaje).

Cxeme (umprexu). Cxeme pagutu y nporpamy Corel Draw unu Adobe
Hllustrator (mporpamu 3a paj ca BeKTopuMa, KpuBama). CBu mojar Ha
cxeMit Kyuajy ce y ¢oury Times New Roman, Ha CPIICKOM I €HITIECKOM
jesuky (Scheme, Drawing), Bemrduna cnosa 10 pt. Kopymihene ckpahenmie
Ha cxeM1t Tpe6a 00jaCHITI Y JIeTeH/IN ICTIOf CXeMe Ha CPIICKOM I eHITIECKOM
jesnky. CBaKy cxeMmy OfIIITAMITATH HA TOCEGHOM /IICTY TAIPA ¥ JOCTABUTH
TI0 jefiaH IPMMePAK Y3 CBaKy KOIKjy paja (YKYIIHO TPy IpyUMepKa 3a paj
KOjI Ce TIpefiaje).

3axpanmnnua. HaBecTn cBe OHe KOjit Cy JOPVMHENN CTBApamy pajia a He
ICIyIbaBajy MepiIa 3a ayTOPCTBO, Kao LITO Cy 0cobe Koje 06e3behyjy

TeXHUYKY oMoh, oMol y micary paja W pyKoBOfie Ofie/bereM Koje
o6esbehyje onurry moxpuiky. PuHaHCHjCKa U MaTepujaIHa IOMOR, ¥
00Ky CIIOH30PCTBA, CTUIIEH/Mja, TIOK/IOHA, OIIpeMe, IEKOBA I IPYTO,
Tpeba Takobe fa 6yne HaBeneHa.

Juteparypa. Crncak pedepeHI je 0OArOBOpHOCT ayTopa. Lutnpann
wiaHy Tpe6a ga Oyjry 1Ko IPUCTYIAYHY YuTaouMa Yacomuca. Pedpepeniie
HyMepICaTy PeHIM aparckum GpojeBrMa mpema pefgocrefy HaBoherma
y Tekcty. Bpoj pedepeniu He 61 Tpebano ga 6yne sehu ox 30, ocum
Y TperyIey miTeparype, y KojeM je 03BojbeHo Aa ux 6yze go 50. Bpoj
LMTHPAHUX OPUTHMHAHUX PafioBa Mopa 61Ty HajMarbe 80% Off yKyIHOT
6poja pehepeH1Ly, OHOCHO GPOj UTUPAHNX KIbITA, [IOIIAB/bA Y KIbUraMa
U TIper/IefHNX WiaHaka Mamy o 20%. Ykomuko ce fomahe MoHorpadcke
IyONUKaLuje 1 WIAHIM MOTY YBPCTUTH Y pedepeHIle, ayTOpIL Cy [yKHIL
fia ¥X LUTHpajy. BehnHa nurnpannx HayqHuX YiaHaka He Tpeba fja 6ye
crapuja off et rozmHa. Vs6eraBaru kopuiherse ancTpakTa kao pedepeniie,
aalcTpaKTe CTapije Off ABe TOfMHe He LuTuparit. PedepeHite €wiaHaka Koju
cy nprxBaheHn 3a mraMIry Tpe6a 03HaIUTI Kao ,,y mrammy’ (in press) u
IPUIOKNTH JOKA3 O IIPUXBATAIGY Pajia.

Pedepenie ce uTupajy npema BankysepckoM cuy (YHUGOpMICAHUM
3aXTeBJMa 3a PYKOIIICe KOjI Ce TPefiajy OMOMEMIMHCKIM YacoMCcuMa),
Kojit je ycroctaBuo MelyHapopHy KoMuUTeT ypeaHnKa MeUIIMHCKIX
gacoruca (http://www.icmje.org), unju dopmar xopucre U.S. National
Library of Medicine n 6a3e Hay4Hux my6nukaruja. [Ipumepe HaBohema
my6nuKanuja (WiaHaka, KibUra n [PYIUX MOHOTpaduja, e1eKTPOHCKOT,
Heo6jaB/beHOT I Ipyror 06jaB/beHOT MaTepljana) MoxkeTe IpoHahu Ha
UHTEpHeT-CTpanuuy http://www.nlm.nih.gov/bsd/uniform_requirements.
html. IIpunnkoM HaBohemwa uTepaType BeoMa je BaXHO IPUAPXKABATHL
ce IIOMEHYTOT CTaHAap/a, jep je TO jeflaH off TpY HajoutnHuja hakropa 3a
MHeKCHPatbe MPIIMKOM KTacudukaije HaydHux yacormca. [IpaBimHum
HaBohemeM /reparype Cprcku apxuB 61 0610 Ha KBa/UTETy 1 607be
611 ce KOTMPAO HA JIMCTH CBETCKMX HAYYHMX YACOMMCA.

IIponpaTHO MucMo. Y3 pyKomuc 06aBe3HO TPUIOKUTI IIMCMO Koje CY
TIOTIINCATIV CBYU Ay TOPH, & Koje Tpeba fja Cajipykul: U3jaBy fia paji IPETXOHO
HUje y6/IMKOBAH I Jja HIje ICTOBPEMEHO LIOAHET 3a 00jaB/bUBabE Y HEKOM
JIPYTOM YaCOIINCY, Te M3jaBy fa Cy PYKOIMC IIPOYNTAIN ¥ OFOOPIUII CBI
ayTOpM KOjM HCITyHaBajy Mepua ayropcrsa. Takobe je moTpe6Ho gocTaBuTI
KOTIMje CBIIX J03BOJIA 33: PENPOJYKOBAbe PETXOMHO 00jaB/beHOT MaTepHjasa,
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General instructions. The text of the manuscript should be typed in Word
format, Roman alphabet (Serbian Latin), with double spacing, using exclu-
sively the Times New Roman font, and font size 12 pt. The text should be
prepared with margins set to 25 mm and onto A4 paper size, aligned left
and the initial lines of all paragraphs indented 10 mm, without hyphen-
ation. Tabs and successive blank spaces are not to be used for text align-
ment; instead, ruler alignment control tool and toolbars are suggested.
Only one space follows after any punctuation mark. If special signs (sym-
bols) are used in the text, use the Symbol font. References cited in the text
are numbered with Arabic numerals in the parenthesis (for example: [1,
2]), in order of appearance in the text. Pages are numbered consecutively
within the bottom margin, beginning from the title page.

Write short and clear sentences. The terms taken from foreign litera-
ture should be translated into comprehensible English. All foreign words
or syntagms that have a corresponding term in English should be replaced
by that term. 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 desig-
nated in superscript or subscript (i.e., *Tc, IL-6, O,, B,, CD8).

If the paper is a part of the 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, write
the name, venue and time of the meeting.

The manuscript should be printed on one side of the white A4 sheet of
paper, and submitted in three (3) copies.

Clinical trials. Clinical trial is defined as any research related to human
subjects involving one or more health related interventions in order to eval-
uate the effects on health outcomes. The trial registration number should
be included as the last line of the abstract.

Ethical approval. Manuscripts with human medical research, or pa-
tients case histories should contain a statement that the subjects written
consent was obtained, according to the Declaration of Helsinki, the study
has been approved by local 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
local legal standards.

Conflict of interest statement. A disclosure statement from all authors de-
claring any potential interest or stating that the authors have no conflict of
interest. For additional information on different types conflict of interest,
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 au-
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article in order to take responsibility for the whole article and results pre-
sented in the text. Authorship is based only on: crucial contribution to the
article conception, obtaining of results or analysis and interpretation of re-
sults; design of manuscript or its critical review of significant intellectu-
al value; final revision of the manuscript being prepared for publication
(http://www.icmje.org/ethical_Iauthor.html).

The authors shall enclose the description of contribution to the man-
uscript of any co-author individually. Funding, collection of data or gen-
eral supervision of the research group alone cannot justify authorship. All
other individuals having contributed to the preparation of the article shall
be mentioned in the Acknowledgment section, with description of their ac-
tivities, and their written consent.
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following: title of the article without any abbreviations; each author’s full
names and family names (no titles), indexed by numbers; name and in-
stitutional address of the author(s), in order corresponding to the indexed
numbers of the authors; name and family name, corresponding address,
phone and fax number, and e-mail address of one of the authors should
be typed at the bottom of the page.

Summary. Along with the original article, communication, review article,
case report, article on history of medicine, article for “Language of medi-
cine” and article for practitioners, the abstract not exceeding 100-250 words
should be typed on a separate sheet of paper. In the original article, the sum-
mary shall have the following structure: Introduction, Objective, Methods,

Results and Conclusion. Each segment shall be typed in a separate para-
graph using boldface. The most significant results (numerical values), sta-
tistical analysis and level of significance are to be included. In case reports,
the summary shall consist of the following: Introduction, Case outline and
Conclusion. Each segment shall be typed in a separate paragraph using
boldface. In other types of articles, the summary has no special outline.

Keywords. The keywords need not repeat words in the title and should be
relevant or descriptive. Keywords shall be typed below the abstract (3 to 6
words). Medical Subject Headings — MeSH (http://www.nlm.nih.gov/mesh)
are to be used for selection of the keywords.

Structure of the article. All section headings should be in capital letters
using boldface. Original articles shall have the following section headings:
Introduction, Objective, Methods, Results, Discussion, Conclusion and
References. The review article includes: Introduction, corresponding sec-
tion headings, Conclusion, and References. The author of a review article
should cite at least five auto-citations (references of which he was the au-
thor or co-author of the paper) of papers published in peer-reviewed jour-
nals. Co-authors, if any, should cite at least one auto-citation of papers al-
so published in peer-reviewed journals. The case report should consist of:
Introduction, Case outline, Discussion and References. No names of patients,
initials or numbers of medical records, particularly in illustrations, should
be mentioned. Case Reports should not have more than seven authors.

Abbreviations. To be used only if appropriate, for very long names of
chemical compounds, or as well-known abbreviations (standard abbre-
viations such as DNA, AIDS, HIV, ATP etc.). Full meaning of each abbre-
viation should be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are allowed in the ti-
tle. Abbreviations in the abstract should be avoided, but if they have to be
used, each of them should be explained when first mentioned in the text.

Units of measure. Length, height, weight and volume should be ex-
pressed in metric units (metre — m, kilogram - kg, litre - /) or subunits.
Temperature should be in Celsius degrees (°C), quantity of substance in
moles (mol), and blood pressure in millimetres of mercury column (mm
Hg). All results of haematological, clinical and biochemical measurements
should be expressed in the metric system according to the International
System of Units (SI units).

Length of the manuscript. The entire text of the manuscript - title page,
summary, the whole text, list of references, all enclosures including cap-
tions and legends (tables, photos, graphs, schemes, sketches) — must have
maximum 5,000 words for original articles, communications, review arti-
cles and articles on history of medicine, and 3,000 words for case reports,
articles for practitioners, educational articles and articles for “Language of
medicine”; for any other section maximum is 1,500 words.

To check the required number of words in your manuscript, you may use
the menu Tools—Word Count, or File—Properties—Statistics.

Tables. Each table, with its legend, should be self-explanatory. 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 cita-
tion in the text. Use Word format, 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 spacing and no indent to draw the tables. Abbreviations
used in tables should be explained in the legend below the respective ta-
ble. Each table should be printed on a separate sheet of paper and submit-
ted in one copy for each copy of the manuscript (i.e., three copies of tables
for each manuscript submitted).

Photographs. Photographs are numbered in Arabic numerals in order of
citation in the text. Each photograph is submitted in three copies or three
sets in separate envelopes. Only original photographs (black and white or
colour), on smooth (shiny, and not matt) paper are acceptable, in 9x13 cm
or 10x15 cm in size, if possible. Each photograph should be labelled on the
back. The label should contain the ordinal number of the photo and an ar-
row designating the top of the photograph. Take care not to damage the
photographs in any way. Photographs taken by digital camera should be
written on CD and printed on paper, as well, and submitted as such, taking
care of the quality (sharpness) and size of digital recording. Resolution of
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300 dpi, photograph format of 10x15 c¢m and format of the picture ./PG or
.TIF are advisable. If authors are not able to provide original photographs,
then the photos should be scanned as Grayscale with resolution of 300 dpi,
in original size and written on CD.

Photographs may be printed and published in colour, but the expens-
es shall be covered by the author.
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document, numbered in Arabic numerals by order of citation in the text.
Abbreviations used in graphs should be explained in the legend below the
respective graph. Each graph should be printed on a separate sheet of pa-
per and submitted in one copy for each copy of the manuscript (i.e., three
copies of tables for each manuscript submitted).

Schemes (sketches). Schemes should be drawn in Corel Draw or Adobe
llustrator (programmes for drawing vectors, curves, etc.). The text in the
schemes is to be typed in Times New Roman, font size 10 pt. Each scheme
should be printed on a separate sheet of paper and submitted in one co-
py for each copy of the manuscript (i.e., three copies of schemes for each
manuscript submitted). The abbreviations used in the scheme should be
explained in the legend below it.
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The references are cited according to the Vancouver style (Uniform
Requirements for Manuscripts Submitted to Biomedical Journals), rules and
formats established by the International Committee of Medical Journal Editors
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