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=DKYDOMXMHP VYRMRM PHQWRULFL GRF GU VF 'REULOL .DL

| stalnoj potpori za vrijeme izrade ovog diplomskog rada.

+YDOD PRMRM RELWHOML QD EH]XYMHWQRM OMXEDYL UD]X
aAaNRO&®RYDQM

Hvala svim dragim prijateljima i kolegama koji su me pratili na ovom putu.



1. UVOD



1.1. SQDWRPLMD YLGQRmutaLYFD L YLGQRJ

9LGQL &LYDF VH VDVWROMMRGD RINRVRQD PUHAQLPpQLK J
$QDWRPVNL JD PRAHPR SRGLMHOLWL QD pHWLUL GLMHOD LQ

intrakranijalni dio.

,QWUDRNXODUQL GLR YLGQRJ A4LYFD SUHGVWDYOMDMX

PLMHOLQL]LUDQL 2IWDOPRVNRSVNL Y p&iMdny aptGi .RX MH BOD Y

PP 8 SRGUXpMX L]JODVND ALYPDQLK YODNDQD L] RpQH MDEX
mijelinsku ovojnicu. S obzirom da na tom mjestu nema faEpra, to mjesto se naziva

slijepompjegom.
,(QWUDRUELWDOQL GLR MH GXJ GR PP WH MH REDYLM

,QWUDNDQDOLNXODUQL GLR MH GXJ GR PP 3UHGVWD
RSWLpPpNL NDQDO

Intrakranijalni dio je dugRNR PP 2Q REXKYDUD GLR YLGQRJ &L
RSWLpPpNRJ NDQDOD GR dRi&wd pewHopfidi MiEsidPddlje s&Dpdja s drugim
YLGQLP ALYFHP 1D WRP PMHVWX YODNDQD SUHOD]H C

nastavlja prema taBXVX L RGUHGLaAWLPD X VUHGQMHP PR]JX QD LVW
KLMD]PX DNVRQL JDQJOLMVNLK VWDQLFDra@tis apticDaN&kd1 VW U D Q
VWYRUHQ RSWLpPpNL WUDNW VDGUADYD YODNQ bigahgigskiP RND ]D
VWDQLFD X RSWLpNRP WUDNWX GRVHAaX GR PQRJLK SRGUXpM
RGUHGLaAWH X PHYyXPR]JX MH ODWH U Dcorqub gdhRuakiA @tBratevV D MH] L
2G WX QHXURQL 4aDOMX VYRMH D apgueqQriterne, RR caBdDIg Mted&R U X S X
$NVRQL SUROD]H NUR] GLR NDSVXOH LQWHUQH NRML VH QD]L
vidnoj kori (V1) ili strijatalnoj kori (Brodmanovo polje 17) koja se nalazi unutar fisure kalkarine,

lat. fissura calcaina, L X RNFLSLWDOQRP UHAQMX 6OLND 5HWLQRJI
YLGQL SXW SUHQRVL LQIRUPDFLMH NRMH VX HVHQFLMDOQH
28WHUHQMH ELOR NRMHJ GLMHOD WRJ SXWD XJURNXMH YHOLI
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Slika 1. Shematski prikaz vidnog puta. Preuzedo kttps://www.slideshare.net/Amr

HasanNeuro/afferentisualpathway

1.2. 2 S W Lnpitis

2SWLPpNL QHXULWLYV 21 MH RSUHQLW L]JUD] ]JD RSWLpNX QHXU
LQIHNFLMVNH LOL GHPLMHOLQL]JLUDMXUH HWLRORJLMH

SUHGVWDYOMD DNXWQL XSDOQL SRUHPHUDM YLGQRJ ALYFD F
pHPX XRELpDMHQRUIBMWRKRRGQD LOL UHWUREXOEDUQD ERO N
6PDWUD VH QDMpH&ULP XJURNRP XQLODWHUDOQRJ JXELWND L

1.2.1. Epidemiologija

21 I1DKYDuD QDMpH&UH RGUDVOH RVREH L]PHYXod L JRGLQD

PXaNDUDFPb 28SBFLMHQDWD VD RSWLPNLP QHXULWLVRP UD]YL
3


https://www.slideshare.net/Amr-HasanNeuro/afferent-visual-pathway
https://www.slideshare.net/Amr-HasanNeuro/afferent-visual-pathway

1.22. 3 DWRORJLMMRRURISWLPNRJI

(GHP RSWLpPpNRJ GLVND VH XRELpDMHQR MDYOMD V RVOD
SRGUXpMX SURODVNDRIMURD @D PGERYH NWR ERISVWUXNFLMH DN\
VWYDUDQMD HGHPD DNVRQD X SRGUXpMX LVSUHG ODPLQH
RSWLpNRJ GLVND .RG UHWUREXOEDUQRJ QHXULWLVD PRaH
orbitalni, intrakanalikuldJ QL LOL LQWUDNUDQLMDOQL GLR ALYFD SULOLN

8 SRpHWNX SRVWRML HGHP ALYpDQRJ WNLYD X SURVWF
QDNRQ pHJD VH PLMHOLQVNH RYRMQLFH SRpLQMX WUJDW

degeneraciea LY pDQD YODNQD VH UDVSDGDMX GRN VH SURFHV QD
segmente.

SBULOLNRP SRSXaWDQMD XSDOQH UHDNFLMH GROD]H PI
glijalna proliferacija.

7THPHOMQL SDWRORANL SUREOHPNRMHGWYPE MMHRO XQ4 [l ¥ F X M\D)
gubitak mijelinskih ovojnica i oligodendroglije. Nakon fagocitoze mijelina i mijelinskih ovojnica
nastupa proliferacija astrocita te formiranje lokalnih plakova (5,6).

12.3. .OLQLpND RELOMeliataD RSWLPNRJ

SHULQD ERORSBQYLNWNLP QHXULWLVRP VH QDOD]L X GREQL
JRGLQD V YUKRP NULYXOMH RG RNR JRGLQD 8pHVWDORVW

YLGD NRML RELPpQR QDVWXSD QDJOR WLMHNRP QHNERQ@QMNR VD
PRAH GRUL L GR VOMHSRIUH

Bolovi iza, iznad ili uokolo oka, posebice pri pokretanju oka mogu se pojaviti prije
SRpHWND SDUDOHOQR LOL QDNRQ VODEOMHQMD YLGD 3UR
bolesnika, a prema nekim izvorima i u njih 90%

.RORUQL YLG XYLMHN MH R&WHUIHQ WLMHNRP QDSDGD R«
]IDKYDUHQ QHJR YLGQD RaAWULQD 4WR VH ODNR UHJLVWULUD

O9HOLpPLQD LVSDGD YLGQRJ SROMD X ERCHWVO®L NI MpHEH MD G HUH
centralni ili cekocentralni skotom.



Relativni aferentni pupilarni defekt skoro uvijek postoji u bolesnika s unilateralnim ili
ELODWHUDOQLP DOL DVLPHWULpPQLP 21

Otprilike 20 EROHVQLND LPD R GUH ilisk@ Lkoj/ ¢ Xi®@ @M uH G H P D
NRUHODFLML V WH&LQRP RAWHUHQMD YLGD

124 OHWRGH HYDO X DhEwitdséd RSWLpPpNRJ

'LMDJQR]D 21 MH SUYHQVWYHQR NOLQLpND 8 SRVWXSNH
PRJX SURYHVWL X DPEXODQWL NDR G®HR R/AW UL RHWV LNDQRIHQ
UHDNFLMH JMHQLFH QD VYMHWORVW 8 RVWDOH VOR&HQLMH
HYRFLUDQL SRWHQFLMDOL 7DNRyHU VH NRULVWH ODERUDWEF
NRG WLSLPQRJ 21 'RNDQ@I7PHOR RULMHGQRVW X SRVWDYOMI
SUHGVWDYOMD YUOR VQD&DQ SUHGLNWRU ]D PXOWLSOX VNO
L OLMHpHQMD GDOMQMLK QKEGYRORANLK JELYDQMD NRG 06

1.2.5. Diferencijalna dijagnoza

Pod diferencijafinuGLMDJQR]X RSWLpNRJ QHXULWLVD PRAHPR UD
HGHP SDSLOH YLGQRJ aLYFD L LVKHPLMVND RSWLpPpND QHXUR
RG RSWLPNRJI QHXULWLVD X SRpHWNX QHPD JXELWND IXQNI
nedoVWDMH FHQWUDOQL VNRWRP WH SDFLMHQWL RELpPQR LPDM

1.26. 3BRGMHOD RSWLpPNRJ QHXULV%®dewWD SUHPD DQDWRPVNRP

.OLQLpPNL VH GLMHOL QD SDSLOLWLV QHXURUHWLQLWLYV

a) Ukoliko se oftalmoskopski nalazi edem papile tada se korisiv ipapillitis.
b) $SNR MH ]DKYDUHQD L Phetrdr&ihiisD. JRYRULPR R

) 8NROLNR MH YLGQL &LYDF QRUPDOQRJ R IrérbbdlPaRV NR SV N R
ON(2).



Classification of optic neuritis

- Demyelination - most - Viral infections and - Cat-scratch fever
common immunization in children

; ) . ... . | (bilateral) . Lyme disease
- Sinus-related (ethmoiditis) | Demyelination (uncommon)

- Lyme disease - Syphilis - Syphilis

Slika2. .OLQLPND SRGMHOD RSWL p NtRsl/€idépayer\abimisiie/ 81976 HW R V|

1.27. /LMHPpHQMHeREBISELPNRJ

7HUDSLMD RYLVL R SRGOHAHURM EROHVWL 5HWUREXOEL
ELWL OLMHpPHQ YLVRNLP 0G B{DorDnizZdloval OrirING EjekdhMtri dana
intravenskite PJ SUHGQL]J]RORQD SR NLORJUDPX WMHOHVQH WHAL
RUDOQR OHYyXWLP RYD WHUDSLMD VDPR YRGL dWR EUAaHP
nakon jedne godine je ista aOL EH] WHUDSLMH YLVRNLP GR]DPD VWHU
WHUDSLMD VSUMHpDYD UHODSVH PXOWLSOH VNOHUR]H


https://slideplayer.com/slide/7087976/

1.2.8.Vidna prognoza

8 EROHVQLND V WLSLpQLP 21 SURJQR]D YLGD MH GREUD
tiekom nekoliko dana ili tedaB GRN GDOMQML RSRUDYDN WHpPH VSRUL
EROHVQLND V QRUPDOL]JLUDQRP YLGQRP RAWULQRP |DRVWDM
PR&H GRND]DWL WHVWLUDQMHP N .WRrhd Pdelbdds@ka kofirhas® RJ SR ¢
YLGQDLRDWYUDWLOD QD QRUPDOQX YULMHGQRVW LOL EOL]>
RSRUDYOMD SUL WHVWLUDQMX X IRWRSLML 1D&DORVW WD
DEQRUPDOQR EU] JXELWDN ]DSD&DQMD IRNDOQ k&mno¥ LG QLK
VHQJLWLYLWHWD 8 EROHVQLND NRML VX LPDOL QDSDGDM W
GRiUL GR SRQRYQRJ QDSDGDMD QD LVWRP LOL GUXJRP RNX

12.9.2SWLPNL Qdi¥dULWLV X

Postoji nekoliko jedinstvenih svojstava koja razlikuju ON u djeceOd u odraslih. Glavna
UD]J]OLND MH WD &a&WR VH X GMHFH 21 pHaU0H MDYOMD ELODWH

Vidna prognoza i prognoza za razvoj multiple skleroze puno je bolja nego kod ON u odraslih (5).

1.2.10. 8GUXAHQD VWD QrditisonR SWLpPpNLP

21 MH XGUXaHQ V EURMQLP SDWRORANLP VWDQMLPD 7D SDW
PRAHPR SRGLMHOLWL X SHW VNXSLQD

. Multipla skleroza(MS);
. Neuromyelitis optica (Devicovlaolest);

. Sinusnebolesti;

1

2

3. Encephalitis periaxialis diffusa (Schilderobalest);
4

5. 2VWDOD SDWMEBORA&AND VWDQMD

1.211. SRYH]DQRVW RSWLPpNRJIsKerbXe&JLWLVD L PXOWLSOH

2EROLMHYDQMH YLGQRJ ALYFD LPD JODYQX X GRDX WD VQ PISIWWDF
NOLQLpND WLMHND EROHVQLNH V DNXWQLP RSWLpPpNLP QHXUL



1) 6NXSLQD LGLRSDWVNRVDRPRWNMPBGRD HBEALJREDVDLVIXQNFLM
EH] QHXURORAGNLKUDSBQUMDNVNLMHNRP
2) Skupina sspektne mutiple sklerozdJ HNXULUDMXiUD GLVIXQNFLMD YLGQR
QHXURORANLK SWIDIGDH WDLMHNRP
SNXWQL 21 MH VLPSWRP X fONR=D K WBDIXp@RMW ¥ D6 QRJ aLYFD P
toga bolesnik nije niti svjestan. U lezijama kojedpyW H 06 LVWLPpX VH DEQRUPDOQH |
2NR QMLK VH VWYDUDMX QDVODJH D SHULYHQR]QD ]DGHEOWN
RSWLpPpNRJ GLVND QLMH SRWYUVHQ NDR pLPEHQLN UL]JLND ]
VNOHUR]L yUPEARADMXLPNRRMUL XWMHFDM QD UD]JYRM PXOWLSO
RSWLPpNLP GQHXULWLVRP

1) 'RE ODQMD XpHVWDORVWsdd)]YRMD 06 X VWDULMLK

2 6SRO 9HUD XpHVWDORVW aHQVNRJ VSRODeXitisthD]YRMX 06

3) Bol. Bol ne predstavlidp LPEHQLN YHUHJ WMS]LND UD]YRMD X

4) 8QLODWHUDOQR LOL ELODWHUDOQR |DKYDUDQMH %LODW
NRML XWMHpHNMBD SURJUHVLMX X

5) Rekurentni ON. Predstavlja najsumnijiviji znak i simptom za asocijaciju s visokim
rizikom razvoja uMS;

6) *RGLAQMH GRED 5L]JLN UD]JYRMD X 06 MH GYD SXWD YHuUL
listopada;

7) Zemljopisna distribucija. Prevalencija MS pokazuje zemljopisne razlike, npr. u Japanu je
06 UMHYD QHJR X |1DS®H.GQLP |JHPOMDPD

1.3. Multipla skleroza

OXOWLSOD VNOHUR]D 06 MH pHVWD DXWRLPXQD QHX
YUHPHQVND L SURVWRUQD UD]DVXWRVW SURPMHQD X ELMHOF

1.3.1. Epidemiologija

Na svijetu ima oko 2,5 milijuna ljudisa MRP 1D QMH QXXX\pbMKNMHD ORR W D I
SRORADM RGUHYHQRJ SRGUXpMD QD NRMHP ALYH OMXGL (
SUHYDOHQFLMD EROHVWL UDVWH VD SRYHUDQMHP XGDOMHQF

8



godine starosti, preuzima rizik novogNobU XaHQMD GRN VWDULMH RVREH SU
XJURAQHQRVW L] URGQRJ NUDMD %ROHVW MH UDaALUHQD X V
ELMHOFL 8JUR&AHQRVW RVRED FUQH UDVH MH XSROD PDQM
JHRJUDIVNRHWQ HLYXJDKYDUHQH SULEOLAQR GYD SXWD pH&aUH |
LIPHY X L JRGLQD 5MHYH VH MDYOMD QDNRQ JRGLQH
XORJX NDR L L]OBa&HIQKRAVME rij§ Wasljednd ali je sklonost obbH QM X YH U D

GR SXWD XQXWDU SRURGLFD X NRMLPD YHUO LPD REROMHO

ostalim faktorima (8).

Prevalence of

Slika 3.Geografska distribucija M&. Preuzeto sahttps://www.researchgate.net/figure/

Geographicaldistribution-of-multiple-sclerosis_fig2_ 40773902

1.3.2. Patologija

%ROHVW |]DKYDUD LVNOMXpLYR ELMHOX WYDU FLMHORJ \
perivaskularnim prostorima, mijelin postepeno nestaje i stvara se legijanpivamo plak ili
abULAWH GHPLMHOLQL]DFLMH *XELWDN PLMHOLQD MH SUDUH

9


https://www.researchgate.net/figure/-Geographical-distribution-of-multiple-sclerosis_fig2_40773902
https://www.researchgate.net/figure/-Geographical-distribution-of-multiple-sclerosis_fig2_40773902

astrocita. Demijelinizacijom dolazi do raspadanja mijelinskih ovojnica. Mikroglijalna reakcija
osigurava uklanjanje proizvodaaspadnutog mijelina prema perivaskularnom prostoru.
$VWURJOLMD ILEULODUQRP WUDQVIRUPDFLMRP VWYDUD JOLI
GROD]JL GR XSDOQH UHDNFLMH NUYQLK a4aLOD =QDpDMQ@D XO

aktivacijikoMD VH GRJDYD S U R OFDRANGRORQ X @D UN.WMYHQIRK
Normal Multiple Sclerosis
JEZ. %6\ 7 rad
s .
@ -
3 74 W R

Myelin sheath

Slika4.3ULND] XVSRUHGEH JGUDYRJ QHXURQD L QHXURQD RAV
QMLKRYRJ SURY R y:Hhtipst/Dvng. tiréad $tnd. Eomdyalty-free-stock
photographymultiple-sclerosisimage22934337

10


https://www.dreamstime.com-/royalty-free-stock-photography-multiple-sclerosis-image22934337
https://www.dreamstime.com-/royalty-free-stock-photography-multiple-sclerosis-image22934337

1.3.3. Patofiziologija

Uzrok MSD MH QHSR]QDW DOL VPDWUD VH GD VX RaAWHUH
XJURNRYDQL LPXQRORANLP PHKDQL]PRP GLUHNWQR SURWLY I
GUXJL SRWLFDMQL pLPEHQLFL PRJX X]JURNRYDWL SRYHUDQMI
ALYpPDQL VXVWDY -RPREGDOMXEDWINWMHAIRX 7R YRGL SRYHUDQM
adhezijskih molekula, matriksnih metaloproteaza i proinflamatornihkio#io Ove molekule
GMHOXMX |DMHGQR NDNR EL SULYXNOH GRGDWQH LPXQRORA&
SREROMAaADMX VYRMX PLJUDFLMX L DNWLYLUDMX DXWRLPXQL
DQWLJHQ SUH]JHQWLUDMXUUKQHWWDRWAL LOD BIXOWRILE@HN QD QWG J
XNOMXpLYDWL FLWRNLQH PDNURIDJH L NRPSOHPHQW ,PXQR
XVSRUDYD aLYpDQX SURYRGOMLYRVW =DMHGQR V JXELWN
SURJUHVLYQLP QHXU&RMRANLP VLPSWRPLP

1.3.4. .OL Q Isfki D

1D VDPRP SRpHWNX EROHVWL SDFLMHQW VH PRA&H SUH]HQW
YHVWH SRpHWQH WHJREH VX abuULdQD VODERVW XWUQXOR®
JXELWDN LOL J]DPXUHQMH YLD QHXUWHOMRP RADSORSWMPp Q
SRUHPHUHQRVW UDGD PRNUDUQRJ PMHKXUD XULQDUQD XUJ}
SUROD]QL QHVWDMX QDNRQ QHNROLNR GDQD LOL WMHGDQD
QHXURORaN L PNé&iUpddljentl &eRoRezentiraju sa akutnom ili postupno progresivnom
VSDVWLpQRP SDUDSDUH]RP L VHQ]J]RUQLP GHILFLWRP

OMHVHFL LOL JRGLQH PRJX SUROD]JLWL QDNRQ SRpHWQH
pojave. Zatim se pojavljuju ili novi simptomiiliss UDWH SRpHWQL VLPSWRPL L SUF
mogu biti pokrenuti infekcijom U AaHQD VXpH&aUL XQXWDU PMHVHFD RG S
YULMHPH WUXGQRUH 3RYLAHQMH WMHOHVQH WHPSHUDWXUL
ustaljenim i stabilnim s"sWRPLPD 8KWKRIIRY IHQRPHQ 6 YUHPHQRP
UHODSVD L RELPQR QHSRWSXQLK UHPLVLMD SDFLMHQW PRa
NUXWRVWL VHQJRUQLK SRUHPHUDMD QHVWDELOQRVWL XGRY

11



Na temelju svog tijeka, bolest je podijeljenaslapsno-remitentni oblik VOXpDMHYD X
NRMHP VH QH GRJDYD QDSUH Gé&uhDathd tprodesRif yoblik D% D G D
VOXpDMHYD QDNRQ JRGLQH NDUDNWHWHNRPQQMN RIR BW P
relapsneremitentnog obrascaPrimarno progresivni oblik VOXpDMHYD NDUDNYV
SRVWXSQR SURJUHVLYQD QHVSRVRE QROgMsINREIaps bk pNRJ ST
(rjedak) je onaj u kojem se akutni relapsi javljajekipm primarnog progresivndigeka.

2 2
— 5
© U
0 N2
a /\ /\ @)
e _—
Time Time
Relapsing-remitting Secondary progressive
(following relapsing-remitting)
2 2
5 5
) )
R 0
@) a
_ —
Time Time
Primary-progressive Progressive-relapsing

Slika5..0OLQLpNL -RPreuzEth séftp://epomedicine.com/medicalstudentsiltiple-

sclerosismnemonic/

SUHJOHG X X]QDSUHGRYDQLP VOXpDMHYLPD RELPQR RWN
dizartriju, deficite gornjeg motornog neurona, osjetiinesliebelarne deficite u nekim ili svim
udovima.

'LMDJQR]D QH PRA&H ELWL ED]JLUDQD QD ELOR NRMHP SRM
FLMHORM NOLQLpPpNRM VOLFL NRMD QDODA&H XNOMXpHQRVW U
UD]OLpLWLP YUHPHQLPD
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1.3.5., VW UDuljH

6LPSWRPL PRIJX SRGXSULMHWL NOLQLpNX GLMDJQR]X L
QH RSUDYGDYDMX NRQDpPpQX GLMDJQR]X 06 &HUHEURVSLQD
EODJRP OLPIRFLWR]RP LOL E O briRro®@iRay osobid R 3¢ Rreddd® WUDF
ubrzo nakon recidiva acutu. Proteinska elektroforeza cerebrospinalnog likovra pokazuje
prisutnost diskretnih traka u regiji imunoglobulina G (oligoklonalne trake) u 90% bolesnika.
Antigeni odgovorni za ta antitijela nigpoznati.

$NR NOLQLpPNL GRND] OH]JLMH HJJLVWLUD VDPR QD MHC
sustavu, dijagnoza M®» VH QH PR&H LVSUDYQR GRQLMHWL DNR VX GUX
7DNYD VXENOLQLPND XNOMXpHQRVW PR addoriMad iz&Vemind LWL H
PRQRNXODUQRP YL]XDOQRP VWLPXODFLMRP V X]JRUNRP &DK
PRQRDXUDOQRP VWLPXODFLMRP V SRQDYOMDMXiULP NOLNRYL
GHEOD LOL HOHNWULpPQRP VW L P XeDrmileMoRi@niDetehtijpi)U QRJI ALYF

05 WDNRYyHU PRAH RWNULWL VXENOLQLpPpNH OH]LMH L
postavljanju dijagnoze. FSRQGHULUDQH VOLNH PRJX RWNULWL SRGUXPpN
NRMH YMHURMDWQR SUHGRWWHONMOMDB BRERGPMI URYDN A R H
OH]LMH *DGROLQSMRQ&SRMDPDYH ®WOLNH NRMH PRJX LVWDN
razgradnjom krvnroPRAGDQH EDSRG@EHHLUDQH VOLNH SUXADMX LQIRU
R RSWHUHUIHQMXVEBHREMP®R SRHDMBMXMX NDR SRGUXpMD YLV
zdravih subjekata ponekad pokazuju "neidentificirane svijetle objekte" koje nalikuju na lezije
MS-D DOL VX EH] NOLQLpPpNLK NRUHODWD LOL |QDpDM@RVWL =
NOLQLPpNRP NRQWdbhiweki/ X X NRMHP VX

6SLQDOQL 05 LOL &7 PLMHORJUDILMD PRJX ELWL QHRSK
LOL VWHpHQD NLUXU&ANL OLMHpPHQD OH]JLMD X EROHVQLND
diseminirane bolestit3RGUXpMH YHOLNRJ O XfarBn@M YhiigRum riéraRse D O D W
YL]XDOL]JLUDWL NDNR EL VH LVNOMXpLOD PRJIXUQfaN,W RaAWHIU
NRMRM MH GLR PDORJ PR]JD L GRQML GLR PRAGDQRJ GHEOD

umjerene piramidalne i cerebelarne deficite u udovima (10).
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1.4. Elektrodijagnostika u oftalmologiji

141. 3BRYLMHVW HOH®WMWahRILILRORANLK

SRYLMHVW HOHNWURIL]JLROR&ANLK WHVWLUDQMD GDWLUD
Richard Caton u 8VSHULPHQWLPD QD JHpHYLPD L PDMPXQLPD SRF
YHOLNRJ PR]JD UHJLVWULUDR VSRQWDQX HOHNWULpPQX DNWIL
RNFLSLWDOQRJ UHAQMD PLMHQMD SRG XWMHFDMHP VYMHWOF

*RGLQH Q@ MrsB/ENkNHANs Berger objavio je rezultate prve studije kako bi
XSRWULMHELR HOHNWURHQFHIDORJUDI LQVWUXPHQW NRML
YDORYD 6QLPND SURL]JYHGHQD WDNYLP LQVWUXPHQWRP QI
EEG. DabiVH |DELOMHALOD HOHNWULPQD DNWLYQRVW PR]JD G

VNDOS 6YDNL SDU HOHNWURGD RGDaALOMH VLIJQDO MHG
elektroencefalografél?).

Moderna povijest somatosenzornih evociranih potencijala (SEPP RpHOD MH V VQLP
VRPDWRVHQ]JRUQLK NRUWLNDOQLK RGJRYRUD X EROHVQLND

'DZVRQ 6HGDPGHVHWLK L UDQLK RVDPGHVHWLK JRGLQ
spinalni i subkortikalni (daleki) potencijali (13).

1.42. (OHNWURIL]LR OR adt@meldggiLWLYDQMD X

.OLQLpPNR HOHNWURIL]ILROR&NR LVSLWLYDQMH YLGQRJ
WHPHOMH QD VQLPDQMX HOHNWULPpQLK SRWHQFLMDOD L]D]YI
VPMHAWHQH QD SSRYUIRAULBUWDO. XM NRAL LOL YODVLAWX

THVWRYL VX QHLQYD]LYQL L GDMX REMHNWLYQL SULND]
WLSRYH VWDQLFD XQXWDU YLGQRJ VXVWDYD OHYyXQDURGQR
,6&(9 SUXAaD XYRG X MVOQH GIDHGIOHIRGPMDIQRVWLPNH SRVW
RSLVXMH XRELpDMHQH NOLQLpPpNH LQGLNDFLMH ]D NRMH
HOHNWURIL]JLROR&AND LVSLWLYDQMD LPDMX QDMYHUX NRULYV

procjenom od strane oftalmM@RJD .OLQLpNL NRQWHNVW MH ELWDQ ]D (
pacijentu.
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8 YLGQH HOHNWURIL]JLRORANH SUHWUDJH VSDGDMX
1. vidni evocirani potencijal{fVEP);
2. elektroretinogran{fERG);
3. strukturirani elektroretinogram(®@ERG);
4. multifokalni elektroreihogram(mfERG);
5. elektrookulogram (EOG|14).

1.4.3.Vidni evocirani potencijali

1.4.3.1.Definicija VEP-a

Vidni evocirani potencijali, VEPRYL VX YLGQR HYRFLUDQL HOHNW
HNVWUDKLUDQL L] HOHNWURHQFHIDORJUDIVNH DNWLYQRVWL
VEP-RYL VH UHJLVWULUDMX VD SRGUXpMD Y L@ty Wid bW HN V D
ELOR NRMRM UD]JLQL YLGQRJ SXWD XNOMXpXMXUL RNR PUHZE
21).

IVrcmcnsku sinkmnizucijui '
Analogno
digitalni
pretvarac

Pohranjivanjej
ol sreﬂdnyh . XY
vrijednosti prikaz

Slika 6.Shematski prikaz snimanja vidnih evociranih potencijala
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1.4.3.2.Indikacije za snimanje vidnih evociranih potencijala

VEP-ovi su se pokazali korisnima kod:

LVSLWLYDQMD YL]XDOQH VHQ]RUQHpd¢@MNFLMH NDGD NOLC
LVWUD&LYDQMD pLVWR VXEMHNWLYQLK WddR&®W RPD L RWN
EROMH SURFMHQH X]UR pQ Ri&fiéthl iKuDiQibi@DgPdradkd;R O R & N L K

SUDUHQMD PRAGDQLK IXQNFLMD NDGD MH SDFLMHQWRYR

dvorani ili tjekom intenzivneskrbi;

I

5. monokularnog gubitakida;
6. EROHVW RISWWDpNRJ
7. multiple sklerozg22,23).

1.4.3.3.0snovnatehnologija

(OHNWURILIJLRORANR ELOMHAHQMH Yuap @brka J¢ ¥®RiShoU D Q LK
kod procjenjivanja vidne funkcije. Tehnike evociranih potencijala su neinvazivne i imaju izvrsnu
WHPSRUDOQX UH]JROXFLMX PMHULYX QD PWOMYHNDIQQDPDR X|
GLQDPLpNLK SURPMHQD NRMH VH SRMDYOMXMX X aLYpDQRP \

9LGQL SRWLFDML QH VDPR GD DNWLYLUDMX RNFLSLWDO
SRGUXpMD WHPSRUDOQRJ L SDULMHWDOQRJ UHAQMD

5D]OLPpLWH VWUXNW ¥V Fogu-biti akQvitarie iijeqapjerd karakiristika
YLGQRJ SRGUD&DMD

9(3 PRaH ELWL |DELOMHAHQ VD YHOLNRJ SRGUXpMD JOD)
6KRGQR WRPH UHIHUHQWQD HOHNWURGD uwidjA&Edd &vlbW L VP M
aktivnih SRGU X pMD

9D&DQ MH RGDELU SULNODGQRJ YLGQRJ SRGUDADMD ]D L
8SRWUHED VHOHNWLYQRJ YLGQRJ SRGUD&DYDQMD L WHKQ
VSHFLILPQLK IXQNFLMD X QBMpEKladndd G4 KahGeaV RXdijevar@D
SRGUXpMD SDWRORJLMH QD NRMH VH VXPQMD 1D SULPMHU
QRUQLP YLGRP L VXPQMH QD UHWLQRSDWLMX &WDSLUDVWL U
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odgovaraguuL WHVW MH IODVK HOHNWURUHWLQRJUDILMD FLMHOR.
VXPQMRP QD UHWUREXOEDUQL QHXULWLYVY EL WUHEDOR QDM
(VEP-X L]PMHQH X]J]RUDND QDMRVMHWOMLY L NeRUP furtkeljeH NW UR L
RSWLpNRJ 4aLYFD 6DPR ORJLpNL SULVWXS VSHFLILPQRP GLN
XSRWUHEX UD]QLK tésOVMNWURIL]JLRORA&NLK

.DNR EL VH SREROMADR NOLQLPNL XpLQDN L RPRJIXUI
ODERUDWRULMD a®WUHHSWRU XD YB INRALWLLUDQH WHKQRORJLMH
tehnologije snimanja VEFRYD SUDUOUHQL VX SUHSRUXpHQL VWDQGDUG
NOLQLpNH QHXURSCEVYRORJILMH YLGD

Principi snimanja VERa su jednostavni. Vidni poticaj prezentidH LVSLWDQLNX RG
EURM SXWD D FHUHEUDOQL RGJRYRUL VH DPSOLILFLUDMX 1
vrijednost, te se prikazuju na ekranu osciloskopa ili ispisuju na papiru-ovEge u pravilu

dobivaju monokularnom stimulacijom jednolap dok je drugo oko pokriveno. (:30)

9LGQL SRGUDADML PRJX ELWL V X]JRUNRP LOL EH] X]RUN
VDVWRMH RG VWURERVNRSVNLK EOMHVNRYD 3RGUDADML V >
awR VX WR NYDGUDWVYXIEMHBSWXWIFHEDN RLIMN\W LUDWL .DG JRG
X]JRUNRP YDAQR MH GHILQLUDWL WLS X]JRUND YHOLPLQX HO}
SUHIJHQWDFLMH XpHVWDORVW SUH]JHQWDFLMH X]J]RUND LQW
lumnDFLMX L NRQWUDVW %LOR NRMD SURPMHQD RYLK SDUDF
'YD QDMpHAa U bzorkk& WX aNMYHD@G DWL L UH&AHWNH 8]RUDN WUHED E
OHOLPLQD LQGLYLGXDOQLK NYDGUDWD PRUENEINKIWL]UDEDAD

kao:
W‘D%v 'x120,
&P 1

JGMH MH YLGQL NXW LJUDAHQ X PLQXWDPD OXND : MH aLuUL
X]RUND RG SRYUALQH URAQLFH X PLOLPHWULPD
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'RN VH NYDGUDWL RERDPQRWIOPDADXB®MX X SUXJH VH REL
ciklusima po stupnju. Mjerenja u ciklusima po stupnju (kratica c/deg) definpejstornu
frekvencijluSRGUDADMD OMHUHQMD YLGQRJ NXWD X PLQXWDPD OX
VWXSQMX VONORGHURP IRUP

c/deg:B_O,

W
JGMH : SUHGVWDYOMD aLULQX SUXJD X PLQXWDPD 8 VOXpDN
mjeru kvadrata u minutama lukalDMpH&auD PHWRGD SUH]JHQWDFLMH SR
ADKRYVNRJ X]J]RUND FUQD SROMD SRVWDMX ELMHOD L REU
RVYLMHWOMHQRVWL L]JROXPLQDQFLML X]J]RUND ,JROXPLQDC
UDVSUALYDQMD X XWWHWHIH. LOWHQ]LWHW SRGUDADMD ,QWHQ]!
kaoluminancija /XPLQDQFLMD VH PMHUL IRWRPHWURP L L]JUDADYD
(cd/n? SURVMHPQD OXPLQDQFLMD SfardnNbb: SRGUDaDYDQMD L]JUD

L max L min

2 1
JGMH /PD[ R]QDpDYD PDNVLPXP D /PLQ PLQLPXP OXPLQDQ
OXPLQDQFLMD SROMD? MW XJL LYWMADQABDR®PHWDU NRML PRA&F
kontrast .RQWUDVW VH GHILQLUD NDR UD]JOLND L]PHNDGE VYD MWHW

formulom;

Lmax Lmin

— x100
Lmax Lmin

gdje je C kontrast u postocima, a Lmax i Lmin su maksimum odnosno minimum luminancije
uzorka. (31)

,6&(9 SUHSRUXpD QDMPD QM H @/NJH GM I YV WSLDUDDPNHIV U FBUH G O D &H

1. 3BRGUDADML SXWHP X]JRUDND NBMAHWHNYDVWRMH RG NYDG
2. 9HOLPLQD HOHPHQDWD X]RUDNDB4; GR GR L C
3. 3RWSXQD YHOLPLQD SROMD RG QDKiRBEQMH VWXSQMHYD
4. .RQWUDVW L]PpdstpX L

18



5. 8pHVWDORVW SUH]J]HQWLUDQMD R &O00msec)SURL]J]YRGHUGUL L]PTI
6. Srednja luminancija centralnog polja od najmanje dd@r;
7. 3BRIDGLQVND OXPLQDQFLMD SRG IRWRSLEW@&LP XYMHWLPD |

BUHSRUXpD VH L]ER Hz8Rj@éhjkVER YHDO HBI8(O RS HGODAH GYR
OzFpz i OzAl- $ SRYH]DQH XalL V XIHPOMHQMHP VPMHAWHQLP QI
ELWL UHSURGXFLELOQH )UHNYHQFLMD WUHED ELWL GR
uzorka tijekom podb&DMD 2GJRYRUL VH ELOMH&H QDMPDQMH GYI
reproducibilnost krivulje. (280)

1.4.3.4.Normativne vrijednosti

3LWDQMH QRUPDWLYQLK YULMHGQRVWL MH VOR&HQR L ¢
JERJ QMLKRYH YDA&QR VWt Kolikd G Lpaklapine pairehenayi Pagatk@Hje su
GRELOL GUXJL WH XpLQFL SURPMHQD SDUDPHWDUD SRGUDAEL

VEP-RYL VX HOHNWULPQL SRWHQFLMDOL HYRFLUDQL SXW
SRYU&ELQL JODYH 6WRJD XGCBDADNRDYNHNRULYWIL S$UWRPBR U
]JDELOMHAHQ LVWL RGJRYRU 1RUPDWLYQH YULMHGQRVWL GR
X GUXJRP X] XYMHW GD VX ILILNDOQH J]QDpDMNH YLGQRJ
RGQRVQR RGJREDUDIBERIWDWRULMD 3RAHOMQR MH SURYMHUI
vrijednosti testiranjem najmanje 10 pacijenata. Vrijednosti novih podataka trebale bi biti unutar

normalnih.

9(3 NULYXOMH GRELYHQH SRGUDALYDQMHP V SURPMHC
QDMpH&UH NRULAWHQ SRGUDADM X NOL@lopdLP ODERUDWRUL

.ULYXOMD MH QDL]PMHQLpPQR SRJLWLYQD L QHJDWLYQD
latencijom valoYD 3R]JLWLYQL YDORYL NULYXOMH R]QDpPHQL VX ND
NRMLP MH R]JQDpHQR YULMHPH ODWHQFLMH YUKD L]JUD&HQR >
YDORYL R]QDpHQL VX V1 QDNRQ NRMHJ VOLMH®L(MEURM NR N
1 L1 3RVWRML ]QDpDMQR Y DU LU D-Qvl i dorfrRuiddRv@IRILML Q
NRPSRQHQWD 3 YUAND 1DMEROML QDpLQ GD VH RGUHGL
XVSRUHGH 9(3 NULYXOMH GRELYHQH O3R GW B & IYHIDQ MHPH X | RE
SRGUD&LYDQMH X]RUNRP PDQMH VSDFLMBO®MNIUHNYHQFLMH
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2G YHOLNH MH YDA4QRVWL RGUADYDQMH NRQVWDQWQH O
X]RUDND L YHOLPpLQH HOH P HobilDrapmdXc]iRni DpdzdaniD/ER. Hlh V H
NRMD SURPMHQH RYLK SDUDPHWDUD Q-HRLY]E MEHR@MILFY DXQNV/HH NI
VYMHWORVWL NRMD GRVH&H UHWLQX SURX]JURpPLW UH VPD
odgovora. lluminancijarg/ LQH , PMHUL VH WUR@DU@@GLPD L LIUDpXQDYD

I=LXA,
gdje je L srednja luminancijpucdm D $ SRYU&ELQD2]MHQLFH X PP

6XaHQMH ]MHQLFH XWMHpH QD DPSOLWXGX L ODWHQFLI

radi smanjena luminancii8 RGUDabD MD

9HOLpPLQD NYDGUDWD WDNRVHU XWMHpPpH QD ODWHQFLMX
NYDGUDWD RELPQR MH SRYH]DQR V SURGXOMHQMHP 1 L 3
X]JRUND L 3 ODWHQFLMH QLMH OLQHDUD HOR G UMY HQWHD & WI
SRYHUDYD L]QDG WDNRYHU VH SRYHUDYD ODWHQFLMD 3
XVWDQRYOMDYDQMD QRUPDWLYQLK SRGDWDND ]D VYDNX NRU

'RE MH GUXJD YDAaQD YDULMDBE O D DNVRHADF X M/ $E4ijik HOUD B D3 \
QRUPDOQLK LVSLWDQLND &HOHVLD L -0 IMEBIQd Ezbrakau P X OW D G
QRUPDOQLK LVSLWDQLND L SRND]DOL GD MH VWDUHQMH
latencija b vala u ERG uzorkuJ ODYQRP MH X]JURNRYDQD RPQLP SURPME
VWDUR&uX D VDPR GMHORPLPpQR VD VWDUHQMHP WRND LPS:
LIUDJLWLML NDGD VX ]|D GRELYDQMH RGJRYRUD ELOL NRUL&W
latenciji N80 i P100 komponenti VE®D D WD SURPMHQD QLMH ELOD VDPR
RGJRYRUD UHWLQH 5HWLQRNRUWLNDOQR YULMHPH L]JUDaHQ
X]JRUND LOL 1 LOL 3D RGEGAFLPDYP(HERIDYDMH NRMW VH RGY
RGUHYHQRP WUHQXWNX X RSWLPNRP ALYFX RSWLPNLP SXWR"
YULMHPH MH SURGXOMHQR NRG RGJRYRUD V NYDGUDWLPD

latencije VEPa povezano uz dob odnosi se stoga i na promjene unviolmovima ili korteksu.
*XELWDN JDQJOLMVNLK VWDQLFD GHPLMHOLQL]DFLMD L JXEI
ALYFD 7DNRYyHU SRVWRML HYLGHQFLMD SURPMHQD X QH>
VLQDSWLPpNRM RGIJRGL X VWDURVWL
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U&AHQD VX SULPRRMH INHULDLGB(®DWHQFLMH L YHUH DPSOLWXC
SR]JQDWR MHVX OL RYH SURPMHQH SRYH]DQH V PDQMRP DQ
KRUPRQDOQLP pLPEHQLFLPD

1HLVSUDYOMHQH UHIUDNFLMVNH S&ddU HefeNdju FEPAX XW MH
QDURpPLWR NRG PDOLK X]JRUDND =DPXUHQRVW SRGUDADMD X]
YHUO pHVWR GUDVWLPpQR RPRDMHEKQMD IFPRQIRCCRJMM X1 9(8 SURA&LU|
'YLMH GLRSWULMH VPDQ MiuMx6/RB 8V660.QX YLGD SR 6QHO

OMHUH SUHGRVWURAQRVWL PRUDMX ELWL SRGX]HWH N
abnormalnosti VEPRYD SURL]J]D&OLK L] UHIUDNFLMVNLK JUH&GDND C(
GUXJLK SDWRORANLK SURPMHQD RI$D HS&BWRNI\RURGIXRNVMH VOME

1. SRWUHEQR MH L]IPMHULWL GLMDRPRKavDU |MHQLFH L Ra&WUL
2. SRWUHEQR MH NRULVWLWL NRUHNFLMVNISRIJHUHBENIBNR EL
3. IMHQLFH QH VPLMX ELWL GLODVdkoohddgcke. PLGULMDWLNRP p

ISCEV standedni protokol za opisivanje strukturiranog VEP

1. Minimum od dva ispitivanja VER dobivena uz iste uvjete snimanja koja moraju biti
snimljena iizmjerena,

2 8YMHWL LVSLWLYDQMD PRUDMX ELWL L]JORAHQL SDUDPH)\
S R O Bleékbdda;

3. Polaritet valova mora biti jasno indicrma® UHSRUXpD VH GD VH SRJLWLYQL °
NDR RWNORQ SUHPD JiRjggH RG LIRHOHNWULpPQH

4. Svi VEP nalazi moraju imati istaknute normative (raspone normainih vrijednosti),
RGUHYHQHXDHY DI BN L

9LGQH HYRFLUDQH SRWHQFLMDOH SULND]XMH NULYXOMD NRNMN
ODWHQFLMX D NRMD VH PLMHQMD NRG UD]JQLK RIWDOPRORS3E
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Slika 7.Krivuljia VEP-D L] GRNXP H Qlebar#dripdH QD &H J

1.4.3.5.Parametri VEP-a

ParametriVEPD DPSOLWXGD L ODWHQFLMD NRML VX RG QDMY
SRVWXSNX RYLVH R SLWDQMLPD NRMD VH SRVWDYOMDMX L W
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stvaranjgEP-D 8 VOXpDMX SURFMHQH YLGD SDFLMHQWD PMHUL Vi
SRGUDADML X]RUND YLVRNH SURVWRUQH XpHVWDORVW IUHN

$PSOLWXGD UHDNFLMH PMHUL VH RG GQD SUHWKRGQH
sSIMHGHUH VDVWDYQLFH $PSOLWXGD VH L]JUDaDYoXs® LNURYF
RELPQR PMHUH XNOMXpXMX 1 3 L1 JGMH VH 3 L 1 RGQ
QDSRQ YROWDaxXx NRMH VH UHJLVWU L diDuMadno®Dnal baponO M Q R V
referentne elektrode. Broj iza slova se odnosi na aproksimativnu latenciju vrha normalne
VDVWDYQLFH NRMD VH PMHUL PLOLVHNXQGDPD /DWHQFLMD

vrijednosti napona reakcije.

Latencija predstavlavaDQ NOLQLpNL SDUDPHWDU WH VH HNVWHQ]
QRUPDOQLP YLGRP ,JUDADYD VH X PLOLVHNXQGDPD-a9DaQL p
VX GRE SDFLMHQWD SURPMHU ]J]MHQLFH L UHIUDNFLMVNH S
ekgonencijalno smanjuje u dobi od 2 mjeseca deWA K JRGLQD &4ALYRWD D ]DW
SRYHUDYD RG-WIUHGIRQHGREL RG JRGLQD yLPEHQLFL SRGL
latenciju VERD QSU ODWHQFLMD VH VPDQMXMH V SYRHIHINDI MM P MWt
NRQWUDVW 8 VOXpDMX SULNULYHQLK GHPLMHOLQL]JLUDMXI
YULMHPH SURYRYHQMD ODWHQFLMD

SRGUDAPMIEOMHVNRP NRULVQL VX X RWNULYDQMX PDNXC
pacijenata s neprozirnim ofgiNLP PHGLMLPD 3RV HkoipRosto]iS/BdkLrikdk-b@ D W D
QHXURQVNH GLVIXQNFLMH NDR ARRR¥® Y¥UERMHIAHEGHP GRIMILEPH
RpQRP WUDXPRP 'DNOH 9(3 MH HOHNWULPQL RGJRYRU YLG
vidnog SXWD QD VYMHWORVQL SRGUD&DM SHUFLSLUDQ RNRP 'R
puta, receptora i bipolarnih stanica,VEP daje informaciju o ganglijskim stanicama i centralnom
dijelu vidnog puta osobito terminalnog. Mjerenje \BRe neinvazivna prgena funkcionalnog
VWDQMD RSWLPpNLK SXWRW¥W.D L YLGQRJ NRUWHNVD
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Slika8.$SDUDW ]D HOHNWURIL]JLROR&ANR WHVWLUDQMH RND
http://www.ophthalworld.de/Ishop,showdetail,2004g,it,,grossgeraete,013335,64, Tshowrub

grossgeraete,.htm

1.436.3RVWDYOMDQMH H@MENWURGD QD NRaX

VEP se detektira tako da se elektrode postavekargikalnu projekciju vidne sfere.
(OHNWURGH LPDMX IXQGDPHQWDOQX YDAQRVW |]D SULNXSOMI
HOHNWURGH MH YDAQR GD VX RG LVWLK PDWHULMDOD NDNR
(OHNWURGH VX rebfabD ki@l (Ag@). Uporaba takvih elektroda ima za cilj
PLQLPDOL]JLUDWL RWSRU -HGQD HOHNWURGD DNWLYQD VI

polovice vanjskog grebena zatiljne kosti, [atotuberantia occipitalis externalok se druga
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HOHNWURGD UHIHUHQWQD SULPpYUVWL QD X3QX UHVLEX D X
QD XaQX UHVLE3®).GUXJRJ XKD

(OHNWURGH VH SRVWDYOMDMX QD NR&axXx SUHWKRGQR R
3ULPpYUAULYDQMH HOX NNWVRER GREEMPVPOMD VH SXQMHQMHP GLVND
(Ten 20 conduction) (33).

Slika 9.Prikaz lokacije elektroda prilikom snimanja vidnih evociranih potencijala. Slika s

ekrana aparat za elektrodijagnostiku Tomey EP1000.

1.4.3.7.Stimulacija uzorka

Svi standardni uzorci stimulusa su visokokontrastni, cElbMHOH aDKRYQLFH 3RGUD
mogu generiratina ekranus udaljenostiod R p LIM R H§0X 150 cm. Promjene S R G U ézD M D

25



obzra QD SURPMHQX X]RUND PRUDMX VH SRVWLUL EH] SURPMH
kakve promjene osvijetlienosti mogu izazvati VB povezane s artefaktom svjetline. Postoje

MHGQRVWDYQL QDpLQL QD NRMH NRULYVQ kfFasviethedjX; raURPD W L
SULPMHU L]PHYyX ]DVORQD L RND PRaH VH VWDYLWL SUR]JLU
SURPDWUDWL MH OL X UDVSUAHQRP LOL UHIOHNWLUDQRP VYI

A. 3BRGUDA&ADMLUI®EKMHQRP

.RG REUDVFD SUHRNUHWD X]J]RUND GROD]L GR QDJOH ]DP
SORpL EH] XNXSQH SURPMHQH VYMHWOLQH ]JDVORQD 'D EL V
biti jednak broj svijetlih i tamnih polja. Standardne VB¥& s promjenonuzorka treba dobiti
]DPMHQRP SROMD RG . UHYHU]DOD SR VHNXQGL USV
SXQL FLNOXV XNOMXpXMH GYD REUDWD 6WRSD VWRUQLUDQWMN
standardni VEP test s promjenom uzorka, kMQLFL EL WUHEDOL RGUHGLWL :
]JDPMHQH SROMD X UHYHU]JLMDPD SR VHNXQGL EURM SU
OLFKHOVRQRY NR@mWJUDVW L YHOLpPLQX

B. FlashSRGUDAaDM

6WDQGDUGQL 9(3 EOMHVNDOLFH MH LIV]YDRM®DUQ BVINRDR [
vizualno polje od najmanje 20°, prikazano u slabo osvijetlienoj prostoriji. Za-oXEeP
VWDQGDUGQD EOMHVNDOLFD PR&H ELWL SULND]DQD QD WL
svjetlom ili postavljanjem integrirane posude. Frekvencijedidalice treba biti 1 u sekundi (1,0
Hz, raspon 0,9 do 1,1 Hz) (:3D).

1.4.3.8. . O L Q priotskol

SRGUDabML 1D 9(3 EL VH WUHEDOL SULPLMHQLWL NDGD V
PLRWLpPpNLP OLMHNRYLPD =MHQLFH QH PRYBMMedkadlitulL SURAaL
(NVWUHPQH YHOLpPLQH |MHQLFD PLR]D LOL PLGULMD]D L VY
SULMH SURYRYHQMD WHVWRYD =D VWLPXODFLMX X]RUND W
mora prilagoditi udaljenost za gledanjenatiusa. Kada su standardne elektrode i dodatni
HOHNWURGQL NDQDOL SULpYUaUHQL SDFLMHQW WUHED JOHC

gledanja.
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ORQRNXODUQD VWLPXODFLMD MH VWDQGDUG®HUIM7R PRAC
SRVHEQLP SRSXODFLMDPD X WDNYLP VOXpDMHYLPD ELQRN
procjenu funkcije vizualnog puta iz oba oka. Kada se stimulira bljeskalicom uz monokularnu
stimulaciju, treba paziti da svjetlo ne ulazi u nestimulirano okE b QR MH WR SRWUHE!
preko nestimuliranog oka postavi neprozirna naljepnica. Potrebno je paziti da pacijent bude u
XGREQRP GREUR VWDELOL]JLUDQRP SRORADMX2MDNR EL VH VI

1.4.3.9.Standardni VEP valni oblici ISCEV-a

VEPvaOQL REOLFL RYLVH R GREL 2SLV VWDQGDUGQLK RG.
odraslih osoba u dobi od 18 do 60 godina. Vrijeme od stimulusa do maksimalnog pozitivnog ili
negativnog otklona ili izleta VEFD QD]JLYD VH YULMHPH YUaQd&g, t&miSRQD 3§
ODWHQFLMD NRULaAWHQNDHN XK VIWXE LMD PD P(OGR YULMHPH RG
QDMYHUH DPSOLWXGH SR]JLWLYQRJ LOL QHJDWLYQRJ RWNOI
VQLPDND XNOMXpXMXUuL HOHNW UWUIRCeHAW vQaR dtkiddd Lidzva sSeULMH P
LPSOLFLWQR YULMHPH V ODWHQFLMRP NRMD MH GHILQLUDAQLI
RGJRYRUD .DNR EL VH LJEMHJOD NRQIX]LMD V ODWHQWQLF
ISCEV VEP standard koristi teim'vrijeme vrhunca' kao sinonim za ‘implicitno vrijeme' ili
YULMHPH GR YUKD MHU2H 1QDpHQMH RGPDK RpLWR

1.4.3.9.1.VEP sa zamjenomnuzoraka

7LSLpQL YDO QlzaRife@dndy dur&sca sastoji se od N80, P100 i N135 vrhova.
2YL YUKRYL VX R]OMWH®@QL NDERPIMWWLYQL QDNRQ pHJIJD VOLMLE
vrhunca. Standardna mjera VEP amplitude je visina P100 od prethodnog vrha N80. P100 je
RELPQR LVWDNQXWL YUK NRML SRND]XMH UHODWLYQR PDO
PHy XRN X OlRWiQninkaD Y varijaciju s ponovljenim mjerenjima tijekom vremena. Na
YULMHPH YUKD -SDWRNMHRORANL SDUDPHWUL NDR aWR VX YH
VUHGQMD VYMHWOLQD ILOWULUDQMH VLJIJQDODsaciaRE EROH
HNVWUHPQR YHOLNH LOL PDOH YHOLPLQH |MHQLFD
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1.4.3.9.2.Flash VEP-ovi

Flash VEPovi su varijabilniji od VEPa sa zamjenom uzoraka VERYD X WLSLpQLF
VXEMHNWLPD DOL VX RELPpQR VOLPpQL L]PHYVX uRppdigiata SRMHG |
NRML QH PRJX LOL QH a4HOH VRUDDLNMIPWIHGRE XRUDNDM XV 9 (!
pLPEHQLFL NDR &WR VX |DPXUHQMD PHGLMD VSUMHpDYDMX
VEP-RYL PRJX SUXAaLWL NRULVQH NOLQ LGN HostuprieRizZ\VFERE4 MH NR M

zamjenom uzoraka (24).
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&LOM LVWUDALYDQMD MH ELR X SDFLMHQDWD V DNXWQRP L S

1. Ispitatii XVSRUHGLWL YLGQX RaAWULQX SUL SUYRM DWDFL RS
oka;

2. ,VSLWDWL L XVSRUHGLWL YULMHGQRVWL DPSOLWXGD L O
QHXULWLVD J]GUDKRJ L SRIRYHQRJ

3. ,VSLWDWL L XVSRUHGLWMHNQB @DWRDANVHUR QW LVRIR ISRAORY DW
SRIRYVYBKR J

4. Ispitati i usporediti vrijednosti amplituda i latencija P100 vala kod ponovljene atake
RSWLPpNRJ QHXULWLVDDkAGUDYRJ L SRIJRYHQRJ
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3. ISPITANICI |

METODE
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3.1.Ispitanici

8 LVWUDALYDQMX MH VXGMHORYDOR LVISkoWwDeQ LND X
GLMDJQRVWLFLUDQ 21 X UD]J]GREOMX RG VLMHp il D C
LVSLWDQLND XUDYyHQ MHSNRIBO®IEW BR NRPSIDRHMWREN RIWDOPRO
im je testiranje vidnim evociranim potencijalima. Testiranje vidnim evociranim potencijalima
XUDGLOR VH ]|D YULMHPH SUYH DWDNH RSWLpPpNRJ QHXULWLVD

Vidni evocirani potencijali (VEP)QD PRQRNXODUQX VWLPXODFLMX X]R!
VNODGX V OHYyXQDURGQLP GUXaWYRP ]D NOLQLpM)X HOHNWURI

Snimanje prijelaznih uzoraka VEP XpLQMHI@mReyMEH QDXUHYDMX 720(<
*PE+ $P :HLFKVHOJDUWHQ (UODRYHQ/X1MWPDPPRID SO(PMHQRF
XJ]RUDND NYDGUDWU®RDNY WHHODL pL YNVRSRP SUH]JHQWDFLMH RG
koristili standardni uvjeti snimanja, kako prepgrX MH ,6 & (9

9(3 MH GHWHNWLUDQ VWDYOMDQMHP VUHEUQLK NR&QLK
VIHUH 3RVWDYOMDQMH HOHNWURGH ELOR -MHs 3ktixabhO D G X V
HOHNWURGRP SRVWDYOMHQRP X 2] SRORADRARP @M NGCHR PR B
8]JHPOMHQMH VH SRVWLJOR SRVWDYOMDQMHP HOHNWURGH Q
SUHWKRGQR RpLAUHQX DEUDJLYQRP SDVWRP 1XSUHS 8pYU&

punjenjem elektrodnog diska s vodljivom pamstfTen 20 conduction).

%URM SURVMHpPQLK SUROD]D SR SURVMHNX L]QRVLR MH
ULMHGQRVWL ODWHQFLMH L DPSOLWXGH 3 YDOD X]HWL
RGIJRYRUL QD VYLK LVSLWDQLND RpLMX
3.2.Mjestoistr DALYDQMD

,VWUDALYDQMH MH SURYHGHQR QD .OLQLFL ]D RpQH ERO
.OLQLpNRJ EROQLpNRJ FHQWUD 6SOLW
3.3.0rganizacija LVWUDALYDQMD

SURYHGHQR MH UHWURVSHNWLYQR LVWUDALYDQMH ,VW
prema intervenciji i obradi podataka opisnog tipa.
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3.4.0pis LVWUDALYDQMD

, JYRUL SRGDWDND VX SLVDQL SURWRNRO .OLQLNH ]D R
Klinike za pedijatriju KBGa Split i pismohrana povijesti bolesRacijenti koji zadovoljavaju
NULWHULMH L pLML SRGDFL SRVWRMH X SLVDQRP SURWRNF
LVWUDALYDQMD 3DFLMHQWLPD VX DQDOL]JLUDQL VOMHGHUL
vidnim evociranim potencijjaima @WHuOL YULMHGQRVWL SDUDPHWDUD DPSC
SUL SUYRP L GUXJRP QDSDGX RSWLpPpNRJ QHXULWLVD

3.5. Metode prikupljanja podataka

6YL SRGDFL VX VWDWLVWLpNL REUDYHQL WH VX SULND]LC
metode opisne i inferencl@aQH VWDWLVWLNH =D RSLV NDWHJRULMVNLK
EURMHYL L SRVWRFL =D RSLV QXPHULpNLK NRULaAaWHQL VX P
odstupaju od normale. Za podatke koji slijede normalnu razdiobu koristili smo pros§ék *
(95%CI). Za usporedbu podataka koristili smot@st za nezavisne uzorke; fest za zavisne

uzorke, ManrAWhitneyev U test i Wilcoxonov test. Rezultate smo interpretirali na razini

JODPpDMQRVWL S 6WDWLVWLPND DQDO VW DS\REIWLPNRJI SIJ
MedCaleD ]D UDpXQDOQR VXpHOMH :LQGRZV OHG&DOF VRIW?Z
11.5.1.0).
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4. REZULTATI
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Analizirali smo podatke na uzorku od 18 ispitanika u dobi od 14 do 36 godina u kojih je
dijagnosticiran ON u razdoblju od 2009. do 2015. godine na ambulanti za elektrofiziologiju oka
.OLQLpNRJ EROQLpPpNRJ FHQWUD 6SOLW

U tablici 1. prikazani su demografskpGDWFL LVSLWDQLND V RSWLPNLP C

Tablical. SBULND] GHPRJUDIVNLK SRGDWDND LVSLWDQLND V RSWL

Spol; n OX&NDUFL 5

aHQH 13
Dob 1. atake (godine) Medijan (Q1Q3; minmax) 30 (2234; 1436)
Dob 2. atake (godine) Medijan (Q1Q3; min-max) 32,5 (2336; 1639)
'REQD UD]JOLND LVSI Medijan (Q1Q3; minmax) 2 (1,72; 1-3)

prve i druge atake (godine)

8 8HVW LVSLWDQLND ELOR MH ]J]DKYDUHQR GHVQR RNR
]JDKYDUHQR OLMHYRWNBRALBYQRMKXPSUL SRQRYOMHQRM DWDFL
ELOR |[DKYDUHQR SUL SUYRM DWDFL 3URXpDYDOL VPR WUL S
3 YDOD 8QXWDU QDaHJ X]JRUND XWYUGLOL VPR BNDLRIH X V
QHXULWLVRP GR&GOR mRangRIRUADQMD VYD WUL

9LGQD RAWULQD

8 WDEOLFL SULND]DOL VPR YLGQX RAWULQX QH]DKYDUF
svaku ataku posebno.
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Tablica 2. Prikaz medijana (QQ3; min PDNV YLGQH R&A&WULQH QH]DKYDUHQRJ
pri svakoj ataci posebno

1H]DKYDUHQI =DKYDUHQR F p*
1. ataka 1 0,4 (0,40,5; 0,30,5) <0,001
2. ataka 1 0,1 (0,10,2; 0,10,3) <0,001

*Mann-Whitney Utest

9LGQD RAWULQD QH]DKYDUHQLK RpLMX NRG DWDNH L
]JDKYDUHQH RpL 3 7TDEOLFD

8 WDEOLFL XVSRUHGLOL VPR YLGQX RAWULQX |]DKYDUuUH (¢

Tablica3. 8VSRUHGED YLGQH RAWULQH JDKYDUHQRJ RND L]JPHYVyX

Ataka
9LGQD RaAwWULQD 1. 2. p*
Medijan (Q1Q3; minmaks)
=DKYDUHQR RNR 0,4 (0,40,5; 0,30,5) 0,1 (0,10,2; 0,10,3) <0,001

*Wilcoxon test

OHGLMDQ YLGQH RaWULQH aldk&24D,38 Fh@hiRlege Kob 1Vaktakdl R G
] S 8 VYLK LVSLWDQLND GRAOR MH GR SRJRU&DQ!
razlike je 0,3 (Q4Q3: 0,270,3; minmaks: 0,20,4).
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Slika10.*UDILpNL SULND ]QB;H@&IPNDNQD YLAGQH RAWULQH JDKYDUHQ!

neuritisom za vrijeme 1. i 2. atake

3ULOLNRP LVSLWLYDQMD YLGQH RAWULQH XWYUGLOL VPF
RVWDOD LVWD GRN MH NRGR RWLMXRID RUXWH QLK DWEBERR GF
RAWULQH 7DEOLFD 3ULOLNRP DWDNH YLGQD RAWULQD ¢
]JDKYDUHQRJ RND GRZ0OR GR VPDQMHQMD YLGQH RAWULQH 7L
RSWLPNRJ QIFXKYBMIW@RQRNR RVWDMH XUHGQH YLGQH R&AWUI
GR4OR GR YHUHJ VPDQMHQMD YLGQH RAWULQH QHJR SUL D
]JDKYDUHQLK RpLMX L]JPHYyX L DWDNH |DNOMXmxnjéijePR GD M
WH GD MH YLGQD RAWULQD SUL DWDBJ) |D OR&LMD QHJR !
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Amplituda

8 WDEOLFL SULND]DOL VPR DPSOLWXGX QH]DKYDUHQR.
svaku ataku posebno.

Tablica4. 3ULND] DU LWHRCHWHpNEB'WDPSOLWXGH QH]DKYDUHQRJ ]DK

razlike za svaku ataku posebno

1HIDKYDuUH =DKYDUHQI 5D]JOLND QH]DK" p*
IDKYDUHQRJ |

1. ataka 15,0+1,87 5,53+0,75 9,0 (95%CIl: 7,610,4) <0,001

2. ataka 14,8+2,04 2,92+0,73 11,2 (95%CI: 9,513) <0,001

*T test za nezavisne uzorke

ULMHGQRVW DPSOLWXGH QH]DKYDUHQRJ RND J]QDpDMQR
bolesnika kod 1. atake W S 5DJOLND SURVMHpPpQLK YUL!
QH]DKYDUHQRJ L |IDKYDUHQR,61BND L]QRVL &,

ULMHGQRVW DPSOLWXGH QH]DKYDUHQRJ RND J]QDpDMQR
bolesnika kod 2. atake (t= 13,2, p<0,001). Razllki RVMHpPQLK YULMHGQRVW
QH]DKYDUHQRJ L |IDKYDUBESCRERBND L]QRVL
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~
J

(2]
1

5,53+0,75

(6]
1

SN
1

2,92+0,73

amplituda (uV)
w

N
1

-
1

1.ataka 2.ataka

Slika1l1.*UDILpNL SULND] DULWPHWLPNH VUHGLQH “ 6' DPSOLWX
atake

8 WDEOLFL VPR XVSRUHGLOL DPSOLWXGX L]JPHYX L

Tablica5. 3BULND] XVSRUHGEH DPSOLWXGH L]PHyYX L DWDNH R:

1. ataka 2. ataka Razlika 1. i 2. atake  p*

Amplituda 1H]DKYDUH 150+1,87 14,842,04 0,206+0,36 (95%Cl: 0,026
0,030,4)

=DKYDUHQF 553+0,75 2,92+0,73  2,6+0,4 (95%Cl: <0,001
2,4-2,8)

*T test za zavisne uzorke

SUHPGD VPR GRND]DOL VWDWLVWLpPNX ]1QDpDMQX UD]JOLN:
L DWDNH RQD QHPD NOLQLPpNL ]QDpDM W S

SURVMHpPQD YULMHGQRVW DPSOLWXGH |[DKYDUHQRJ RND ¢
atake (t=27,4; p<0,001).
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,VSLWLYDQMHP DPSOLWXGH 3 YDOD XWYUGLOL VPR C
QHXULWLVRP QHPD J]QDpDMQRJ SDGD DPSOLWXGH GRN MH
DPSOLWXGH NRML MH L VWDWLVWLpNL LWNXEM[IPKY O QDO R M R(
VPDQMHQD X RGQRVX QD DPSOLWXGX QH]DKYDUHQRJ RND ¢
QH]DKYDUHQLP RpLPD GRAOR MH GR PDORJ VPDQMHQMD DPS
RpLMX ]QDpDMDQ 7DEOLFD S\WERGH GERPY X PD QMH QMDD B F
QHXULWLVD SULPMHUXMHPR GD LPD VWDWLVWLpPpNL ]QDpDMQ'
RpLMX .OLQLpNL ]QDpDMQH UD]JOLNH QHPD NRG QH]DKYDIUHQ
ona iznosi 2,6 pV (Tablicg.).

Latencija

8 WDEOLFL SULND]DOL VPR ODWHQFLMX QH]DKYDUHQR
svaku ataku posebno

Tablica6. 3ULND] DULWPHWLpPpNH VUHGLQH “ 6" ODWHQFLMH QH]DK

razlike za svaku ataku posebno

1HIDKYDUH( =DKYDUHQR O5D]OLND ]DKY p*
QH]DKYDUHQF

1. ataka 101,2+2,16 120,5+0,73 18,4 (95CI: 15,20,8) <0,001

2. ataka 101,5+1,96 130,5+2,4 27,7 (95CI 24,30,0) <0,001

*T test za nezavisne uzorke

Latencija je znatno dulja&X [DKYDUHQRP RNX X XVSRUHGEL V QH]DKY
NRG DWDNH W S 5D]OLND SURVMHpPQLK YULM
IDKYDUHQRJ RND L]QRZX0.,8). &,
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3RVWRML VWDWLVWLpPNL VWDLp DO/OXMDH QDL EN D ] PHYLXM HIGHQ

]IDKYDUHQRJ RND X EROHVQLND NRG DWDNH W S
ODWHQFLMH QH]DKYDUHQRJ L |DKYD3MHORRJ RND L]QRVL é
140 - 120,5+0,7 130,5+2,4

120 -

100 -

latencija(ms)
Iy (o)) o]
o o o
1 1 1

N
o
1

o

1.ataka 2.ataka

Slika12.*UDILpNL SULND] DULWPHWLpPpNH VUHGLQH *“ 6" ODWHQFL
DWDNH RSWLPpNRJ QHXULWLVD

8 WDEOLFL VPR SULND]DOL XVSRURGRX [ONRN HIHOLWLHNV LM

Tablica7. 3BULND] XVSRUHGEH ODWHQFLMH L]PHYX L DWDNH R

1. ataka 2. ataka Razlika 2. i 1. atake  p*

Latencija 1H]DKYDUUtl 101,2+2,16 101,5+1,96 0,27+0,6 (95%CIl: 0,091
oko -0,05 do 0,58)

=DKYDUHQ 120,5+0,73 130,5t2,4  9,9+2,3 (95%Cl: <0,001
-11 do-9)

*T test za zavisne uzorke

41



$QDOL]RP ODWHQFLMH 3 YDOD SULPLMHWLOL VPR GD
RVWDOD LVWD GRN MH NRG RpLMX |DKYDUHQLK DWDNRP RSW
3ULOLNRP DWDNH ODWHQFLMD |DKYDiHQRIMXNDHJBKYDR B §
RND 3ULOLNRP DWDNH ODWHQFLMD QH]DKYDUHQLK RpLMX
]JDKYDUHQLK RpLMX ELYD MR4 YL4AH SURGXOMHQD WDEOLFED
RSWLPNRJ QHXULWLVD ]DPIMMHLENKWMEIR. GOQD [QIHWQH VWD]OLNH
QH]DKYDUHQLK RpLMX GRN VH YULMHPH ODWHQFLM.H ]JDKYDt
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5. RASPRAVA
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8 RYRP LVWahaliailal Bn@ Modatke ispitanika u kojih je dijagnosticiran ON.
1DaL UH]XOWDWL SRND]XMX GD MH SULOLNRP SUYH L GUXJH
YLGQH RAWULQH VPDQMHQMD DPSOLWXGH L SURGXOMHQMLCL
odnosu® |JGUDYR RNR 7DNRYyHU SRJRU&GDQMH VYLK SDUDPHWL

nego kodprve.

THVWLUDQMH YLGQLP HYRFLUDQLP SRWHQFLMDOLPD SR
QHXULWLVD 7R QDOD&aH VWXGLMD 1HEELRMREPRMI RDTUDG QLN
SHULPHWULMRP ,VSLWLYDQMH VH SURYHOR QD EROHVQLI
RVMHWOMLYRVW MH GRND]DQD X RpLMX SRPRWX )'7RPH WMIXP ¥
tradicionalnim VEPom. Stoga se testiranje VEn se pokzao najosjetljivijom i
QDMSUDNWLpPpQLMRP GLMDJQRVWLpPpNRP PHWRGRP X EROHVQL
SHULPHWULMD VH PRJX NRULVWLWL ]D YUHGQRYDQMH L SLU
7TDNRYyHU PI9(3 VH PR&aH NRULVW LWL iliXneyatvKifmDrdlazviaPD V C
tradicionalnog VEFa (34).

Suppiej saVXUDGQLFLPD MH SURXpPLR XORJX YLGQLK HYRFLU
GLMDJQRI]L IXQNFLRQDOQRJ JXELW D sl $eGbkakalR8rishinaNoR J Q H X |
GLIHUHQFLMDOQRM GLMDJQRI]L IXQNFLRQDOQRWLJIX\EWW D®LY DC
VX SRND]DOL GD pDN RG GMHWHWD LPD IXQNFLRQDOQL J
evocirani potencijali su bili normalni svih bolesnika s funkcionalnim gubitkom vida, dok su svi
ELOL QHQRUPDOQL X VN&X®SBRL V RSWLpNLP QHXULWLV

1D&H UH]XOWDWH SRWYUyXMH VWXGLMD &KDW]LUDOOLD
UHWLQDOQLK YODNDQD L YLGQLK HYRFLUDQLK SRWHQFLMDO
$QDOL]LUDQ Hu2B8Xolesrikp kdyl ¥knaju MS i dijagrsticiran unilateralni ili bilateralni
21 ,VSLWDQD MH YLGQD RawuUuLQD QDSUDYOMHQ MH 2&7 L 9
MHGQRJ WUL L a4HVW PMHVHFL RG QDSDGD G5H]XOWDWL W
progresivho smanjenje slojareti@®@Q LK YODNDQD SRVWRML L |1QDpDMQR VPL
P100 vala (p<0.0001). Amplituda i latencija P100 vala su se vratile u normalne raspone tijekom

vremena (36).

6WXGLMD NRMX MH SURYHR -RQHV 6 - MH LVWHDALOD S
SRWHQFLMDOD V DNXWQLP 21 L 21 X VNORSX GHPLMHOLQL]JLU
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MH SRIJRU&GDQMH -PDYDB&H WRWGD 29(X VNORSX GHPLMHOLQL]LU
DNXWQRJ 21 a8WR VH SRGXGDUB U4 DDMHPS D HDEOKAARID\SIP D (33 R .
UHYHU]JLELOQR V YUHPHQRP ,VWUDALYDQMH MH SUDWLOR Xbp
EROHVWL 9LGQL HYRFLUDQL SRWHQFLMDOL XVSRUHYHQL V
vremenskim razmacima nakon epile akutnog ON. Incidencija abnormalnosti parametara VEP

ova bila je iznad 90% u bolesnika testiranih tijekom prvih 6 mjeseci, dok je pala na 70% nakon
awrR VX SURaAaOH GYLMH JRGLQH 3URGXOMHQMH ODWHQFLMH
nakan 219 godina u usporedbi s vrijednostima za vrieme akutne fafe t{}), Rezultati
SRWYUyXMX GRND]JH GD VNUDUHQMH ODWHQFLMH MOIDyMK GR
EROHVQLND 7DNRYHU MH GRND]DQR GD &0 H NWHdIashikAlER OR a N L
MS-RP DOL RSRUDYDN VH3PRA&H GRJRGLWL EUA&H

1D VYRMVWYR RSRUDYND YLGQLK HYRFLUDQLK SRWHQTF
XVSRUHYLYDOR PHYyXVREQX SRYH]DQRVW RSWLpPpNH NRKHUHC
vidnih evocranih potencijala (mfVEP). Studju su proveli Klistorner i suradnici na 25 ispitanika s
DNXWQLP XQLODWHUDOQLP 21 ,VSLWDQLFL VX DQDOL]JLUDQ
DWDNH MHU VH HGHP RSWLPpNRJ GLVN BDmM&dbzanRrogiddiwdiHPH W L
gubitak aksona, dok je mfVE®m dokazano smanjenje amplitude. U usporedbi s rezultatima
mjerenim unutar 6 mjeseci, amplituda mMMVEHP X RNX [DKYIRIFHQGRERIOMAaADQD Mt
17,8%, dok je debljina RNFR smanjena za 20,8%. Oba parametra Blu SREROMAaDOD QTC
RGUHYHQRJ YUHPHQD 5H]XOWDW MH RVWDR QHSURPLMHQN
RSWLpNRJ AaLYFD 7LPH MH SRWYUYHQR GD QHXURQVND SODV
nakon akutnog ON38).

ORIJXUQRVWL N Ravd ke bicghstheraOKdl M® L SUDWHUHJ RSWLPpNRJ
MH SURXpPLR /HRFDQL Vdvi iMauioguu pradebi osé@a demijelinizacije
RSWLpPpNRJ A4LYFD 2VLP -WRDDP RNV NWR U D\QWIIHW @ ( 3por&daH G Y Ly D (
QDNRQ 21 L KYDWDQMH XpLQDND NOLQLpPpNLK L VXENOLQLpPNL
vidnom putu(39).

9LGQL HYRFLUDQL SRWHQFLMDOL SRND]DOL VX VH RVMH\
(OCT-a). Naismith i suradnici su to doka@a. LVWUDALYDQMHP QD LVSLWDQL
NOLQLpNRP HSLJRGRP RSWLPpNRJ QHXULWLVD XQXWDU PMHYV
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NDUDNWHULVWLNH YLGQH RAWULQHRXRQMUIDAMQR RINHM H W@
]JDKYDUHQLK RSWLPNLK &1ahaksrDON2 ) bilel 899, Mdk YeRsjetivast VEP

D ELOD 6XENOLQLPNL 21 QHSURPLMHQMHQRJ RND MH EL
XWYUGLR VYLK VXENOLQLpPNL ]JDKYDUHQLK DRidd, Mishi D 28&7
HYRFLUDQL SRWHQFLMDOL 9(3 VH L GDOMH SUHIHULUDM:
VXENOLQLPNRJ RSWLPpNRD @HXXLBMLOMHD SRMHUMQ2H&Y LQYDOLGQ
]QDPpDMNDPD NRMH SUHGYLYDMX?2®R 3RBIMX SR QRRP S@6H P H Q
informaciie VERX X RGDEUDQLP VOXpDMHYLPD L RVWDMH YULMHGI
EROHVWL RSWLPNRJ 8LYFD X SRSXODFLMDPD

.RPSDUDWLYQX VWXGLMX YLGQLK HYRFLUDQLK SRWHQF
neuritisu kal MS-a proveo je Samsen sa suradnicima. Cilj studije bio usporeditiO¥eRu
EROHVQLND V DNXWQLP RSWLPpNLP QHXULWLVRP UH&NXUHQWC
8 VWXGLML VX DQDOL]JLUDQD EROHVQLND V DWNEAMWIENWLP RSWI
neuritisom i 22 bolesnima s ON u sklopu MSMedijan vrijednosti latencije "flash" VEP
(fVEP) iVEP-D SURPMHQH X]JRUND 359(3 X VNXSLQL V DNXWQRP 2
UHNXUHQWQLP RSWLPpNLP QHXULWRRVERa utskudi® Qakunind ONMH G QR
ELOD MH NUDUD RBPVSIXSEQKAMQ2ZP 06 OHGLMDQ YULMHGQR
PRVEP u skupini s rekurentnim Gdim i ON-RP S UL G U X aHj® hrbduleha, ali bez
VWDWLVWLpPpNRJ 1QDpDMD 9(3YDYNWRGHRRMHY QY LWIRLMXUGIR NPDBI]K
QHXULWLVD L RSWLPpNRD QBIGU IQHLFR & \RNGORSXL WA RVMHWOM
21 GD SULMHYH X 06 =QDpDMQRDRG $RWQIDYI @D MWXIQRL R BWILBN
PRAGD MH X]URNRR®WDBDUIWEMMP SURYRGOMLYRVWL RSWLpPpNRJ
(41).

Frederiksen i Petrera proveli su serijsko mjerenje \6&®u QHOLMHPHQLK SDFLN
DNXWQLP RSWLpNLP QHXULWLVRP 3DFLMHQWL VXv&EROL X GR
UDGLOR QD SRpHWNX 21 L QDNRQ L WMHGQD 21 ELR
GLR NOLQLPpNL GHILQLUDQH PXOWLSOH VNOHURI]H X EROHV:
21 X RG EROHVQLND QD MHG QR Rklutdrm ONb&HomMIdadiiaQMD 8
abnormalnog VEPD MH SULPLMHUHQD WLMHNRP MHGQRJRGLaAQMHIJ
S3RPRUX SDUDPHWDUVNH DQDOL]H YDULMIEFH ODWHQFLMD I
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UH]XOWDWL X RPLPD V DNXWSRYHPIQV XV EY.OH PHDDP MDA R Q
ODWHQFLMH MH ]QDpDMQR XWMHFDOD SULVXWQRVW NOLQL
XWMHFDMHP YLGQH RAWULDHN REURGIOWD VODWX\GBLMDPR (BRVLF
ELOD MH ]QDWQR NUDQEDM¥X RG QVRWKL QLH DLW HX VN ORSX NOLQL
MH SUX&LOD GRND] GD-MH HD\EWQR SRIRMDPRYW 19 (@D VH 9(3 pHVW
SUDUHQMD

)LO &KLNRYD MH VD VXUDGQLFLPD QDSUDYLR LVWUDA&LY
SRWHQFLMDOH V SRGUDADMHP |[DPMHQH X]RW &uNspitvanuMHFH V
GMHFH V RSWLPNLP QHXULWLVRP WLMHNRPjBetX WQH ID]H
JRGLQH QDNRQ SRPpHWND EROHVWL *U X%ika tiek8mIkuR@tizd Q H RW
RSWLPNRJ QHXULWLVD 3R]l LSADD I Q HPH Q' RIQLE AMPL M B NG R(BO M
QDSDGDMD EROHVWL 8QDWRpPp QRUPDOL]DFLML YLaLMH R&aW
ADKRYVNLP X]RUFLPD PDO L Kilokaxu[d Gla) Biwdijel WEMDS W] XSIRIGAWY ED M H-
]JDPMHQH aDKRYVNRJ X]RUND WUHED SURYHVWL NDNR EL VH
ALYFD L SUDYRYUHPHQR GLMDJQRVWLFLUDQMH RSWLpPNRJ QH
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5H]XOWDWL LVWUDALYDQMD SRND]DOL VX

1. 9LGQD RAWULQD SRJRYHQRJ RND |]QDPpDMQR MH PDQMD X X\
DWDNH R&Wisap NR J

2. 99ULMHGQRVWL DPSOLWXGH NRG SUYHRNDDNXD [RCBMQR N\RI  R)H
usporedbi sa zdravimkom.

3. 99ULMHGQRVW ODWHQFLMH 3 YDOD |QDpDMQR VH SURGXO|

oko kod prveatake.

4.9LGQD RaAawWwULQD NRG SRQRYOMHQH DWDNH RSWLPpNRJ QHXU
uodnRVX QD ]JGUDYR RNR 6PDQMHQMH YLGQH RAWULQH ]DKYL
druge atake, nego kod praeake.

5. 9ULMHGQRVWL DPSOLWXGH NRG SRQRYOMHQH DMWOIMNFHR RSW
PDQMH X XVSRUHGEL VD ]GUDYLP RNRP 6PDQMHQMH DPSOL

prilikom druge atake, nego kod prve.

6. 9ULMHGQRVW ODWHQFLMH 3 YDOD ]1QDpDMQR VH SURGXOI
oko kod ponovljene atake. PKAOMHQMH ODWHQFLMH 3 YDOD J]DKYDUHC

prilikom druge atake, nego kod prve.
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&LOM LV W BdkazatyrBz@kM bDvrijednostima parametara vidnih evocirpotencijala kod
SROQRYOMHQRJ RSWLPpNRJ QHXULWLVD X GHPLMHOLQL]JLUDMX

Ispitanici i metode: 18 ispitanika u dobi od 14 do 36 godnaNRMLK MH GLMDJQRVWLF
QHXULWLYV 6YL LVSLWDQLFL VX BEBYNIUOPYWQRR LW DWPF RVORAW
HYRFLUDQLK SRWHQFLMDOD QHXURORANL SUHJOHG WH MH !
NRG DNXWQRJ L SRQRYOMHQRJ RSWLpPpNRJ QHXULWLVD

Rezultati 8 VYLK LVSLWDQLND MH XRpHQD VWDWLVWLpPpNL ]QDpD
ODWHQFLMH L YLGQH RAWULQH X DNXWQRP L SRQRYOMHQRP
XRpLOL VWDWLVWLpPNL ]QDpDMQX UD]JOLNX L]PHYyekon8 RIRYHQ
RSWLPpNRP QHXULWLVX S OHGLMDQ YLGQH R&WULQH QH
LIQRVL GRN NRG |]DKYDUHQRJ RND SUL SUYRM DWDFL L]QF
9ULMHGQRVW DPSOLWXGH QH]DKYDibj@tRc i RANBQVLIriRIYd;OD MH
DWDFL .RG J]DKYDUHQRJ RND L]QRVLOD MH —afaciSUL SUY
SULWPHWLPpND VUHGLQD ODWHQFLMdizisild D&KL Dris HIQKRE pRND S U
drugoj ataci iznosila 101,5 ms. Vrijednds ODWHQFLMH ]DKYDUHQRJ RND L]JQF
SUYRM DWDFL WH PV SUL GUXJRM DWDFL 3DG YLGQH R:
ODWHQFLMH 3 YDOD VX VWDWLVWLpPpNL ]QDpDMQR YHUL NR
Medijan vidnH RaWULQH J]DKYDUHQRJ RND MH NRG GUXJH DWDNH
] S SURVMHpPpQD YULMHGQRVW DPSOLWXGH |]DKYDU
PDQMD QHJR NRG SUYH DWDNH W S SURMMHPQD Y
SRYHUDYD VH NRG GUXJH DWDNH X REORN.X QD SUYX DWDNX ]

=DNOMX3ID&N YLGQH R&WULQH VPDQMHQMH DPSOLWXGH L S|

SRQRYOMHQRP RSWLPpNRP QHXULWLVX X SDFLMHXDWDUL GHF
X XVSRUHGEL V YULMHGQRVWLPRuUSSAUDPHWDUD DNXWQRJ RS\
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Diploma Thesis Title Parametar values of visual evoked potentials in repeated optic neuritis

Aim: To show difference in parameter values of visual evoked potentials in repeated optic

neuritis in demyelinating diseases in younger population.

Patients and methods:18 patients aged 136 years with diagnosed optic neuritis. Each patient
underwentophtalmologic examination, visual evoked potentials testing, neurologic examination

and adequate corticosteroid therapy, in acute and repeated optic neuritis.

Results: In all subjects a statistically significant difference was observed in values ot visua
acuity, amplitude and latency of P100 wave in acute and repeated ophthalmic neuritis (p <0.001).
We also found statistically significant difference between the eyes in repeated optic neuritis

SQ 7KH PHGLDQ RI YLVXDO DF X (il \ang beXo@dDdttatksWH G H\H\
while the median of visual acuity of affected eye at first attack is 0.4, and at the second is 0.1.
7KH DPSOLWXGH YDOXH RI WKH XQDIIHFWHG H\H zZDV 9 D
second attack. The affected eyeD V 9 DW WKH ILUVW DWWDFN DQG

The arithmetic mean latency of the unaffected eye at the first attack was 101.2 ms, while in the
second attack was 101.5 ms. The latency value of the affected eye was 120.5 ms at the first
attack and 130.5 ms at the second attack. The decrease in visual acuity, amplitude reduction, and
latencyprolongationof P100was statisticallysignificantly higher in repeatedoptic neuritis (p
<0.001).The median of visual acuity of the affected eye was lower by 0.3 in the second stroke
than in the first stroke (z = 3.86, p <0.001). The average amplitude of the affected eye at second
attack was 2.9 less than in the first attack (t = 27.4; p <0.001)avdrage latency value of the

affected eye increases in the second attack compared to the first attack for 9.9 (t <Q.8.X).p

Conclusion: Decrease of visual acuity, amplitude reduction and latency prolongation of P100
wave in repeated optic neusitin patient with demyelinating disease are significant comparing to

parameter values in acute optic neuritis.
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=1%$1-%$ , 9-(a7,1(

-DNWLYQR VOXAaHQMH HQJOHVNLP MH]JLNRP L SR]QDYDQMH QM
-SRVMHGRYDQMH RUJDQL]DFLMVNLK DGPLQLVWUDWLYQLK L V
-dobroVOXaHQMH UDpXQDORP L OLFURVRIW 2IILFH SURJUDPRP
-sviranje klavira

-YR]DpND GR]JYROD % NDWHJRULMH
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OSTALE AKTIVNOSTI
2016- pbODQ $NDGHPVNRJ SMHYDPpNRJ JERUD 6LOYLMH %RPE
2015:2018. demonstrator na Katedri za medicinsku kenbjokemiju

2016-2018. demonstrator na Katedri za medicinsku mikrobiologiju i parazitologiju

2016- pbODQ PMHARYLWRJ SMHYDpPNRJ JERUD 36FKROD FDQWEF
2017- pbODQ SMHYDpPpNRJ JERUD 3*RVSHO =ERU OLKRYLO"

2017- pbODQ PX&4NRJ RGEBRASTADANRJ WL

2017- GHPRQVWUDWRU QD .DWHGUL |]D NOLQLpNH YMHaAWLQF

2017- GDQDV pODQ 5HNUHDFLMVNH RGERMNH 6SOLW 526
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