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tcOdz dqdzlsd 3ZOdzj dz Hi W jCls, CtsUus@®d HNQ toeOe Gk
WdBtetsL dz2O IststeBd ysS ©O. wfittcjH ftoj cdyi-HO da
si fddzd MdzjH LOkotte] dz0 kttOo BO d&O ¢ &zOo C
11% Mmdzj H € tec O deefifsvls oesddvH Oflzdd®te @ dzd Hwlze d ¢
ZO Ot OdzOL O dzdzdl ¥83)i W&z nd ( F o x

AdELD O dz6 5 ce(@ WsipStc @uzP dzds tt O B3O Is d YdzO® BEaOBYdzO O dz
Izsy j A0 s ARBSHO dzO COo jtodetsL dzdwV Mj ¢ d3j dzls dzO@ o
CjLizdzs@Edss | ddejj dits dz0 IstOdmi j detsd H © ipte® ) BsL | Yy
9 jdes dLBBWOY j dad j

113 RGO d Odzj o tedL dizq

Rd&zZstc OC teOdzd OdzdzOIs© HdMj S Oydw mj =~ Ots
yj zsfplsls©®@ dz0 Mi Hse OO Milsj 2O, o YOMmls dzts
9l Istej " dzOIS©O j dz®ymlff sy dizd Y @O dsd dz® tc OL g & O dzj
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Hiz 9ol Istej " dzOIs O J ddf) mis(@ y dz® dzliz® Gy HzB O dzdzd Is 4
MO dL Cdzs ydilsj dzdets tejHSCd d Isw o dzOls@@)-jIsd s
sdzO, ol ftejCd yd My M sBh OO LOdei L i3t
Isj dzdztsIsi € @xizadedp dzd OB 5 BZOH O o) L tOMIs ,d 3
1993, Pozattietgll 9 9 4dMmj Srdfts@Ph Odzj oted L d3d fiffj- tcOL ¢
fd ¢ docs®inj dzts dzj dz f te j d3gf I O {fidzjBLOH ® J dzlsd yd C
d ftcdyddw o ©® HJ&ZzOIOYdw dzO ol dzh @ISO Mls,
O6Connel988}). akRdzstcOCtcOdzd Odzj dz S tci 95 L C
ddzstcOH ZtcOdzdzOIs© HdMj S Oydw My t©WOL,CI MO

1982). 1 twjbtsmMf j Cisde j d2 MUMD,dzdls jLdap Radz
Bd MO dListsyded ¢ dzO ( dils tc @S teipdiir O] Islg , ¢ tc
CsBBddzdtcOded ) o jtolsjBtotsB OL d dzOtc dzOls H ts dzd
sfdzso dzs B OL OdzdzOIs O iZsL | Yydz@ 09 St ¢ ydeO  diets
o0dzj dO Pel,kO88n GdhHbsdEL B dzO B OL OO
HdMJ SOydw M BRGSOy Pzls o sls MdkzyodIs |
s fts AtsHO dzO o jtolsjBteOzdzOlIs©O Otetsj tod W

LI ydzO Otelsjtedw ( P,ULRANY d(6Pel konen et al .

1.14R dz% j SydtsL dzd Odzj o ted L di3q

Rzl j SydL dedlsy Odzj o wefodds] , A dsi@ tasoisufCuoe(
Odzj o telzflzaddz@ OL M dtoj dzdvw, Ctsdlts ol L dzd 9 Ols
Mdfisdyded dL d3j dzj dedw dzO yj delste Odzdz@®Is © dzj
dzj dzd j sts dz@ j CMlstcOo OME zdzOtcdz® ddzW j Sydw
mMddzzL dIs fsdz" C 560 sy jy HO §tody@dgy Bt
tedLd3d (Mol inari et al., 1973). L¢-dzc O ¢
fOdzdIsj dzdzadw fHtetsyjfm jJ Cdz¢ ysso dBsdujtelgls oi o
hOls fud Mfisss fted §Oydjdasd wsls ffjHdPOIsted yd
tesd3d sdtcOdzed ddzd dzd yoO, O M sls d dz¥ J
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A et OCc dzd Is dzts totg il LsBOigpdp dAg | ¢ Ptc@zj o tod L B3O dz® H
L OH dz2Z0 H tsdzdzO 30O dz€ ts d3tsiLi SwdEds Q) tells) tafd s B(tdFANG ARd J

T

AN JEBECO) dz26 d scad@ s @z dzd dzW § S yd L dzO, G de®dzlsmSE O
BSLJteOdzO Odzj otcdL 3O dz®@ H W fiiidp@sls ) Isfiptg jdrsdz@f L dssLid Owyd

sjLd OdgjotdL & dd&Ok ftejHdd Cydwlso
Ols j e Oczdzets Hi tcots dz® daiyw i§Gad d W Heffs[@zbdza
sso © MO Mifilsdydedlsy d3d < tastigidagpi Wedpdlz df t oIk
ZO OwlsjtedOddslsts o L 1068 Kmygta et KOWB) h &
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[dCtesBstec OdzdL d3dIsj, ftodyddzaw o O d dfde¥ J €y
OQdzdzd ( Streptococcus, Stafyl ocpemgilcus,
lus, Candida) (Khayata at., 1993, Sirakov et g12020).

1150 dzj o eg@fgEfyd e Odzd M) HEkcEO M Hise O

vsLd odH OdzjoetedL dzgd MmJj dzOB d&z¥ HO@o® Ols
ded Odzj dz Ctoi atslstsC | f Oltsdztse d ydz®tc ffets d3j dz,
so jdesL dzO BOdzW sted3Oydwy ( AVMY i3d 9d#@dE® iR i
MdmMsdieOh O Istedej d3d dzOdzdzO® Otelsjtedw ) ddzd
Oelsjtwdw (I CA) (Lasjauni dsdet8al ., 19¢

A JiEte8d dzc d s ottd @ Wsfg Qe Qo dedits L | Yy dzQO Pz § OO f Otcls
o) &L O HBOdM sedOydY . ¢ dzPalds O df® @dztfldgss € ) G 0O dizd
Bj dzls dz0 § Olstsdztse d ydets ff o€ dg) dejsizdzOB O s P d ARE fizitz ts
imMsefMilse jdes L sBteOY J dad §

vy WBBEOI HO tjcetej MOl MY sdzls Odedzs M
stsdkzsedw, COIts tjLEzdziOl ls ol L MsOdatso W
d tjHEYydtcOdzy dzO =~ j BEsHd OB ydedw Mmistej M
etal, 1998, Sennetal2000) . wi h jMmlsolzo Odzj stis- dzO Is
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Zse dydzes Odzj o ted L d30dzdzts O3 @ dueQ dzd jhdsty HsdH dC
dzedw Mbstejm SOt thdtse jdz tedecjtejdz WOCIS
J HdZO 0Odzj 9 tcd Lalzf)., §8R)iBgdarsoplk9ad 5 ) . 1 4L Oadmc
siLd OdzjotedLd3d o) LdzdS 9 0OIls GCOIss Mmdzj H Ml
fosyddim¢i s tsls wkflsktcO® d dzOMmisi § oOdzj Ists
h j Mise j dzet &l MBOO, Redekopt al., P98).

1164 (G OdzlsMS d Odzj o oL &g

1deOdadsmS dlsd Odaj o ted L dydis dzjidte JdHdgddz] teiko
25 mm 9o HJOMj ki to, 1 tc ¢ dzlist@6O TUAz ® @O dzRdidS j
tedL d&3d, fHtodedzdL dlsj dzdzts etmls DA2)T1 § he H 595 % (S

AdEED ¢ dze d t5 Caf@ Wdiptts @ yizPdzds d 6 Odzls S © MOC yd ¥ tstedgj daC
HW fdzOs O fMtej H dzO idkEsel fsde dasts IafjL tasp™s Oy j dzd J

1 toj L § dzlsleffipddBfflets i3S sdif dzj € dzf o d dzOG d

9Cdzs ya O d WS Odzj dz daj io des@its a3 fji WEDEHES ¥ d y
Ll yjdz slsS, ddlseOyjtejBtOdjd SttifotsdL d
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Ll 8. 1 dcOdsmSdlj OdzjotedL B3 Y Hdylss sfyj
fi dzdz0 QGisde@Edz0 s to adsa. D0 W(dWa.n k e

AdEED.[ Oc dzd Is daB dzlaiatsss o @z dzgi OMis d ydzts StetsdsB 5L d t8 O
BsLi ydzO Odzj otedL i30. RAZS©EOMOC OO0 SEsdB L
) fObtdsedyds ftetsdj dzj dz Jidgssipdrlshly jdis HQ STBAMD Xt Bl

t 4 SOdZOdzd L Oydsdzdzd W j desdzj ded §ted Istetsds
Cdds@dz O Odzj otedL d30 Mmi h 5 etll@ DI C Z d&3j dzls d tc O

11 ft.jSd Ui JbdodksedvlsO &0 ¢ sdp-dB0 y
s O daf zl) 20 MdzO® ~rdislsjL O BGldshds {0
stctsdzB 5L JteOdzd Is § cdecOdzlsmMScd Odzj otedL dzd f
(2005). [BtcOLEZOOdzjIsts dzO 1SOCdo O Mmzj L dd
stcOdZE B 2Odzj dz 9 L § OdzdIsj dzj dz Jtetsyd . 17 ¢
ddW zOd3Olsstej dz ftesyjm otsHd HES BGlsdzOB o O
zO dzj 2 dzd v idtaigls jcetdd@plsHj@sdz] S5 20 j S MiIstc Oy J ¢
9l Istej " dzOIS©O j dzOMilsd ydz©® dzOd3d dzO. ¢ dgs Oy d &
WisO@ dzO OtelsjtedWIs©O, CObts Isso @dzgsbBhgtsis
tcOLzo Odzj Ists dzO IssLd o©dH Odzj otedL difd. s |
cdtsecjdzj L OIsO O vasa vasorum, st d3lz dzdt
Hd Htts dzOOmise Ohd d &dBJCtesMmMCtsyf dyded MmEkzs
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stsL d dzOyddz Md Mi L HOoOUSO digtsde dr jinddslg todg e |
fmls § dz0O, Csjlbbts j dzaj sBRatsHdBs L O ftosete]:
Odzj otcgzfz®@tso Ols j dzdzs ¢ e OdzelsME OISO Jdzlstc OC
HO fMj ©OLGEdZ]YHO COlt ftsddWjtcOlgde dzts 1
HdL oS¢ Odzts tsils A SjdsocoOo tOnff alz( @0ble dpOg S
1.1.7.¢dzj otedL d&3d © § jHJOLted ydzOlsO § s zdz

RdzstcOC tcOdzed Odzdzd sy Odzj otedL di3d §@¢ HJ Y
dzdL dzO 3000 twhkzflskztedqteOdzd Odzj otedL &3 sls
2% tls §0O0ydjdzsdlsy MO dzO o i dldgjCdiplss 05 HL %
sjLd tH 5 cetHJddzd. ,t@CQadec dijymHORGS tfotdds A 1§oC
d dzlstc OC tc O dzd Odzdzd Is j Odzj otcdL d&3d d ,MBOEBEOW O
1,5% s tBMdzj Ho OdzdIsy §OydJ dzlsd fs@ f tog
dL - BH-GHsts dP Az0 o i L tcaddh) 896Q)ILVofcdk.s | ey

RABO dwCtsdz¢ts M jydWdyded - OtcOCHs-j tod Ml
tcOCtcOded Ocdzdzad Odzj otedL &3, SCStdlsts Mmj ©LOL dz
ol LtcOMlsdzetslsts dzOMj dzd dzedj . wftstejH dzv Csd
d bjLd, tOLftdzOcOhd MdgO §dESHBDO yHF® , L

Yyjmsd © HjIMEO oi LtcOMIs (Al lison et al
Odzj otedL &3 B JdUGdEs Y cdsddr] GRY oi@)dzls i) ¢ d
(Ferrante et al ., 1988). lwjHddgtr S ydtsi
fzdzOydwy MO HYPgEsPzd@Isftohpde@ d L OH 2O 3
(Al'l'i son et al ., 1998). ltd HJYyoOlsO Mm,
fsdz LO ©OLEZdCO ls fftojoOdzdteOdzj Ists dzO
1966, Allison et al ., 1998). JleBftslkzy

dzdL dlsj dzdzts 1/ 5 ©ls Odzj otedL d&3dIlsy Hd BJB
tcjfded Mi Hseod o90tdOyYydd ddzd OdzsdzOdzd d .

Odzj otcdL d&3d Bls Lasjaunias d Mmikttoe-(200
tedL B ® 33 Bl MdzeyoOdlsj (b5Ed) g 2Pt lsiig
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dlsjy (3%) d dda¥j Siyed 8 datf 1 DHRj 0 tod d fisd Y dzO s
Odzj otedL @30, GCtWilsts &OYsSHBBWOIO IsOLd ftd
16 fOydjdsd (27%) . rdfmjscdwohdisj, ¢ sl
Zzirdd o IktsoO fttszdo dzi rfiiEG OdzEELOO dzdQ HIdE
YydieSzdzOydw, HBCOLts MOSEkZzdzOtdzdlsj Oezj L dd
M 2dz0 dzO0 fftcj HAZOIO yYdeSkzdzOydw (Lasjaur

AdELD. ¢ dz¢ d 5 Cg@ Wsiglc @z dzd 5 dzv 5O MOC yd ¥ ste®F dzO Odz
5O Mt HdzO ot fitcqdz@ j @t Ojstedivipisds Ms®\j dizsdzls L S8 8Oy j

1.1.8De novo Odz otedL d3d

Denovgd dzd dzso sSts,@dPolica®@dgff MO twHi ¢ ft
f Olssdzsedw. vjLd OdzgiotedL d3dd MO detseo sStsils$
ftej HRtSHd2d dzj GOIsdodzed BBtOL dztsH J OddztsMiIs d -
edL B3flsy daj Mmj OMYydduoOls § Olstej daflsdydz
B (Is. j. fflssioyls e df tagiH dh dets dzj C 2o Odzd Od
Odzj otcdL RY)Misty ORsSe stsBteOL zo Odzdlsj Odzj 9 to¢
~SHO &0 tklsddzj dz tc OfHteldfs dAfs@ ' digil didsufoAdis) d digds de
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L OB sdzVvied@dfdier. j BB tdzdL JteOdzO dBsL i YO Odzj
stsdfgdzd MrtsHMiso Ocpged B HPEREABSOISYg - d&ZzO d
tedL d3dIsy d S dzOMmMdud MEdlsj ®Bt@S RBIPOtcdzd Odzj ¢

sCtoeddzddz@i Is M Ctsd3f 8 Isi tcdzOls GC TIAY d3tf ctetafO W
fOydidzsd M OdOBdzj LO L O ftojHARBHFdz Odzj
otstsBEc@dzdg Odzj otcedL d&3d © 16 % ls dL Mdzj He C
fjtedtsH dzO0O ftesmdzi HWoeOdzy J Hetdl.eBBBA) Isj dzc
gl hdwlils OQoltsttmMCd SCtdzj CIsde EMmlsOdadksw o O,
o Odzj dzO0 0Odzj 9 tc faORG wiizg@ d zGRE qh P& dds{ d d ,
hjdeaj d OtelsjtedOdzdzO r~df jtolstsdad W .

LiisOdzse j dets | , YUd UYd MistslsOlsO dzO tsBto
Odzj otedL &30 J  tod B d2dOLOd Isf] @fixfitisy dBlk3dztstzCiny  1HO@dz0
ftejHAtSH] dz MkB OO dzZEdJH Odzj dz Ctc) at®dL dzd o
dzs) ( Rinne i& HLe9r93e)s.nile@ydj dzlsdlIlsjd-m de
d&zd M 10 -RkOWdzedf ftsotcj dizdy dz2O vdm 9 MicOo (
fOydd delsd M JdelstcOC tcOded Odzded Odzj otedL d3d (
HOdzdzd dzOMi tcyOo Ol Htoso jYHOMg] Iss dz® HI &
Cstlelsdz dzO C o) o dgSlsts dzOdzv ¢ Odzj Hted d3dzOH (
406 tsHdM dzO 9 LteOMIs (Ri nne et&l., BOO N Os winésm
dZsoWw o OdzjIsts dzO@ de novo OdzjotedL ddd f tcj
Odzj otedL d&3d MO HtedHtsBdIsd dzj L dydH OIsC =CqUsldsts
d Hddzd yded M) Bdlsdw f teifltstoysy dEdOls t51 dmisflsts § SO
yJ i ( Weal.,do5a).

1.19A Od3d dzdzed ddzlstc OC tcOded Odzdzd Odzj o tod L dic

ltedBedzdL dlsj dzdets 1 0% tsls § Oydj dzsdlilsj M
ol 8 WddzdzOdzn M < ts Islisi ~dsGifigiaCOdz | W dd dzde®B dfl dz0 d3dz
HoOo OO L OMj ¢ dzOIsd witmly BB dRPnkdinBret alk B7)n e n
lteskyeo Odzdw © Htked ffkzdzOydd MmMioseh O
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B dzded JdzlstcOC tcOded Odzdzd Odzj otcdL d&3d ( FI1 A)
23, 4% MejH ofMmMdusd tsis¢ tcd s Norhéimbetcad $ tc O dzd
1987, Kisseleetal., D 02) . uMmMlsOdztse jJdzs J, yYds-edms
tc Odzd OdzdzO® Odgjt@AAIjLdBOY tgd 4dtetsH dzd dzd Is jd -tsls |
JdzZsd M Odzj otcd£ BOUzglztz gEsmdy j bz Jtcds-Isj » dz
ted © MteOo dzj dzd J dfy fBS'c@isal® DYSisRforkent@ gt
al., 1997).

ANOd3d dzdzOISO 5w o O dzO Jdzlste OC tc ©ded O dzdzd
d ojtesWisdats cjlipglsfypds MOCOB@rhlsPP4sts d d3
l fteskzye Odzgj MtcjH 346 W-dg@dzO dzH RS D BEOQJ d3 iz
M el H] O HJOGdELO FI A My HPBLEZAG]
sd ydes EZdzOMmdzj HY o Odgj : Oo lssL sd3dzO & yJ4 Md
Lsd3dzO HBRJAZOAIsdtsmIs o 36, 4% d OpistsL sd
dzj stcOdzlsdztsmils © 5, 5 %etnls D B iz 0pIBESBIS@Ed4sW
HeR3d dzOdzlsdzdIsj, OCO d tjyd mMdededlgj dBsSH,
dzj sd ydzO =~ jIsj teasd. jDigtesmis ( Roos

1 sWwWo OO dzO dzj ddzo OL do dzd d3j IstsHId- L O o
Hse ] bkdjfdvs0 MCtddddecd LO FIA ftd vy
Ctodejdtm L O Wisted3d tc Odzj Is sz0@z® tc dzp  is @S & df o dize]
Csdlts fojHEOLfsdEOEO Ci &8 9l L dzd Gse Odzgj Is
GOt i tcosdzOyOdzdzdw s MC tcd dzd d20 0dBB -. f B8C O
tcOHd ®eteOdzd Yyj dzOls0 M sMtse desmils L @A &dzj d dz
tedo Odzgj dO BOEZECd ddzd Rdese s BOZE d - Odzj o
tcsWisdagtsmils IstewB9o O HO BI HOIs ftlsei toH j dzd
MzelteOR JteO®O Odz¢ dsc @@y HB). ( DSA) (Vanni

1.1.10R dzs 6 OC tc Odzd Oczdzd Odzj o tedL B d dzOM .

[ Ok OOz e OC e Odzd Odzdzd Is j Odzj e d L di3q
sojdzd LOBGAY o OddW &zO M8 I§ 1] EafdRpOOdE® |
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fsdzd S dMmMissL dzts BJ Bt ydzes L Osszv dantlsy ( AD
sdf |V, djotetsWdBtes®@BOISSL O Isdf ,1897d Mmd d
Schievinketal., 05) . uvMmMlsOdzseo jdes jJ, yd ADPKD
LO BBKOLEZoaOdzg d&O dBsLi ydzO 0Odzj o todLL-dz3O ('t
90 dzj sBRBSHJ®BSMI ks MCtedddded L O dBsLi y
f Oydj dzls 2005Ri nk e |

12.MlsjMmiso j dz0 § ezthdzd yk® it j L j ddsOydW
cOdd Ocdzdzdlsj Odzj o tod L &g

121 fdHj Bfsdse dw

it OLftesMistcOdzj dgd j sts dzO d dzlstc O € tc Pdzd O dzdk
sts j btozHdzs HO BIi Hj tyjdsj dets, Iki 2 COIs
BOMtse, dzj Jdzo OL do jdz d3j IstsH L O dHLAdEHG. dztd frds ¢
Ozl mMdsdzded HOdzdzd t©WOL ftotsMistcOdzj dacfj Ists
tedL &5 ©Ottdt® ls 0, 8% HI98B, 1% (Byrne ¢

1 OB dzv BZOISO 0Olkzls tsdf Mdfrsazd" @) j 8eWit 2 ) dz
Hy dzv twOLftesMisteOdzj dzad § Ists dzO d3sL i ydzd s
1979). Bannerman d milkte. ftod 0Odg@®dzdL
ssls© dzO d dzlstc OFS tc GedzdLOzdzdO NOAlzj da@c 1L ,ddd3 %, s
J HwdZ s dzO tclzf sk dePtc Gaziple jf sz@d & O @t B (
al., 1970).

Il MiHjedt@Bi HdyddzhC OO A IsQ tc s z te @O +
2O JddzlstcOC eOzd Odgdzd MPtlzpj H dis s OLULD 240QA4 W Is
41%, LIO30AEH, LO fMtejHdO &si20BRG @l jOs
9 jtlsjBtotse OL d dio4dago (Wijrd &) ace®ald 1 9 9 6 ) . li e
ANd dzdzOdzH d Vv f tej 5B ddDdf OFP dzz® s M@ O &fs b M) dzj |
zOH 9 Odets o dzv € ts dz€ K67Hoteiam198P, &Kikreat al.n e n
1994) . 1twd JYdHj dB3dsdsddmdaf] ddgtsisy o € dz¢
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Ad dzdzOdeisd ™ 3 % ls Odzj otedL sdlsj MO dzs$ Odzd
i Hd&ZO Istej s O ¥sshlse | dafpb( BeIdRImMest al., D9G).

1224 2B OtcOR dzgsd H OdzdzO R j di3stc O W

s df dydzOls© S dzddzed ydz©O dLwWo O dzO wodm 9
sjY¢ts8 6 dkzOe tsB tsdzd § , Cjlsts sy j HO-BI HJ
dzd J , GOHJdzj, HUtotl hOdzj, ¢ tcCelsdz®tsdet&dfwy
HidWdydisd ¢thlaP®elng rRMssteduimMcd wom MM,
ftsmMtcj HIMso s dzE B OdzdzO § 2 dz§ ydw , des € 53
tcl O o thdses jd HJOcdsmMisdyj d Jdhilstclz d3j
sy etHdded dzO Bd dzOdzd™ vodedk] , ufpterd g Efigts
dzE HOD O dJL SCdzt ydlilsj dzdes o dmtsS Htesyg dzls mds

ANdBteR. s i si tcdzs O dgE ¢ 5B tc PozP dzdf O Y fifjzls OO~ dztsd H O dz
nd BstcOedw COIts tojL zdzlsOls dzOi frddmlffridimig Qlztiz@f L disLid Oy

1 5 dzd s teOls iinte deds 5B Ge@EaAPO s sJsO©1 0, 5
nddz. gtseg (van,20 §1n) .& RN Sntkde | dzic O dzd

HdY d ¥ tsded v Ml g dgd dzfd IS t@diis@iez Of ] Mssis O,
ks HiokcOH, fetal, §96j WOGiE & Rimkel2 001) . wf St

C s 3B d dzd tc QEdd lssils HsQay ¥ o dzdzO gl MB s O ks @ Iz Ugd O
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J 21,4 (95% CIl, nsD jEtscx3,d4dd €@ hDO &
1974 Siveniuset al., B85, Sartiet al., B91).1 Odzdzd Isj L O yj Mist
Odzj o tod wdg@d&zdg@® e ¢ M) o 11 e Otdw MsyOls, 1
ftedBdzdL dlsj BagtfzO6y ddg@izlsld0 O sH N dets (&) ., 2

stcjH 9l LiOMIsdzdIlsy ddzHdeodHd dzO@- 30 ¢
B Wizdissmls ls w#dém MO yjdzgjded o mdad OL s
(Juvela 2001, Juvela2 0 0 4 ) . Pakarinen (1967) )
Yd MisslsOls © dpd dvO-GHfQaxig@ 3 C60H O A BaEgid dzO
CsesHddzed ), des o { totslzyo Adzjskdst® sRO @O0 Patl ¢l
tcOMlsoa © ftsylsd dzddzj 2des ) dzOf tcj Ho @dz] Ists
cOLftsdZOcO Ci dF ddm ol 8 9l L tcOfgly ticads® lds@zisE |
f stcOHd -~ Stcd3ts dzO dzdzd ethab CPIVHY d. (HE@eHyHathdzle
Mdtodid ¥ 4 Isd -ui@is$ s L @filsj c>xplgOdd[Isgt al.( BHr t i
Hernesniemet al., D93, Rinneet al., ® 9 5) , COlts { te)p-O0dzd tc C
Cdw ftsdz di3dsyj HO |J twjLEkzdzlsOl s &dMss O
ZOGOj i3 JIsdsdzscedyj dz WOSIstste L O etmltg d3d tc O
1993 ) sfildzagi dedjy ¢ d3 dzOf tcj HZOZOISOBSO ) L 6O
fzh jdzj sts, OwlsjtedOdzdzOISO ~df jtelstsdzdw
HSCOLOdzed tdmMEtsoad WOCIktsted L O dzOfmksi 90
tcd L &3O ¢t dl.uROB, Temnissent al., P96, Juvelat al.,2000).

([ sdsdztedWwIisO dzO wdm oCdz6 yo O wE{lskzte
tedL B3O o Yo jyd Bl 80% tsis2 niiAz)y.O disdels 6 O ¢
ded Odzdzd HdMj COydd, dtsL i ydatflf ARONDY s toHiIOR A C
HzteOdzdzd AV F, Istc @9 &3 , dz0 tc z1h qrtsir{ i ts |six)] BCOK
BIHdCOR) delsd, M ddzOdzj dz S tci asdL dzdhbe d H
zv o O-BOfz&ts tsIs 5% dzO MdzEyodisy M ] tco dy
2001). [MtsB] d&z0O W sted®BO d&O wo¢m fm dzj wij dz
WBsted3O dz0 Ge®o o] sdddy P uigsH dods Mikze OtcOn dats d +
ftosMistcOdzmlso © d BOLOdzdzdIsy ydmisPthgdzed ts¢
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tedd3dd L J dzyd W OdzdzO dzj Odzj 9o e L &3O dzdzO ez m,
yodilsj (RonkainedmM9& ) Herl n &dsriilsg fiifz© dzO
ZO wdém tojL zdzlsOls d s fsiptdsO Wt d3 P slsad) tis wigl todg L
A dzldzO@ bks@tcctcOVdw ([ftuv) M toOL dzdyos Ols
fs s, yYyd BOCH BOddtslss ¢ sddyj Mlse s ¢
Motsdz. twHEE M tjedMmMlstedqtc® Ctol akz dzOH
Isd toff § HEzdzS & dzO B@@R6KsI@et ahy PB4 ) tcdzl dew S5 Mmdzkz
Cl foezftsL | yded Odzj S &GYd s o jtols jjB-tetsB OL
BEBESE Ol HO HIPHEHs] dsBfieOlstsL d dzO f jtod d3j L
sts9e 0O HBCOLOO M| Yo jyd dz sBrBHJBsMISL

1238 d B s s BZ3OIwmEHAffIsztcdtcOdzd Odz o ted L d&3d

4B OtcOrn dzsdH OdzdzOIs© 1R j BIsteOcdWw dlaj J
Wi MmMsoOoydwy dz0 ddzlstcOS tc O datf @diizts Is ts O 103t~ ju diafs j
sts MIsOdz0 whdets o L OoadMmd ddsmls tsls Igj-= dzad W
dzdlsj &Ll yded OdzjotedHBd YyBEO@d™w HO yOfgb ¢
fi dzdzO HIMW EZdzeC ydw dzO € ey Odaliaf] i) et 'd
Is s ded-Qdisdzd ydzd ¢ teytse j ddzd vyj toj Bt OdzdzO d

[OMj%jCSl, BShkzLdodd SdHtetyj Wioddw d
COdz BIseOls Mi hts HO BI HOI t6,jJl@PBHIStcd tR@Adab
i Istc. (1993) EmMsOdztso W 9 Ols, Yy oo j uy
tedLd&3d MO M fteiH]dz 2O c¢jtdikilstcd Pd&zO -~ O
dzj &z Hd OBGEOIzEE dZD2 enah, Y RA)p.s s sBYf Q@-Md W Is (
dzd Odzj dz dzjugiomisjOIs @O X dzd dgds Qdz€ v BBEaR] Wigjlz f Is Iz tc
BOdzd W j MisOYyd-¥ OM L OGS dad2Istse O tsls dztdsh j dzd j
Y J to jdftdets y j dizn. dejlemotorius (Wieberstal.,, B8 7) . Hal bac
mi Ists. (1994) LOBjdvL 80OlIs, Uy CBEOIsts Is
9 Ols | d3B 5,dzPL dfiFp Bdpdz L dzOyd s j dzdets dzOdgO dzv 9 ©
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Is d . vstso 0O otHd Ht YyoOfmbsdydets ddzd 1 dzdets
d i3Y Is 8 Bd.&J

/\q’Iz{tGEB.,[é)G¢d;dBdZ@thdz¢iﬂmmOmzpcch‘§Védgwd30 MOC ydWw stcd3j dac
%O HW"MdzOO oi P idzPE @ YO.tc Sis s dz®Y BB ls j dB-sdzdL O
2O tjHEZCYydwY o B j BO d&Z2O Istej Is d ted®AQjs PdztOEAg o @ H o
s dyudzets ff tetsiigag iyl Ojdapd (Y sBtcOY J dzd

[Is HtezcO MstcOdO, fted 28 % Bl dL Mdzj
tcOL &3] 6t © dzO Ofmglg) So todg) BO zdzdz®B dz H O GD.- | |
9 0dzgj O MdBflssdddlsj o wWOL dzd ydz® fMmilsj f j dz
Ctsdlsts Hj i3sdzMistedteOls toj HEC yigv ds O @OL dfj tdf
sjLd BJL dOBOdzjdzd) o cBdzj B3 ZOS®.- U jL
o 0dzjdedfs lsH tsB W 9 Odzj sts dz0O M B sswBAIS] BE
v o Odzj ss 20 fdMdeohdw jWjiClk dO Odz o
Odzj 9 ted L d30O s EatériRoetdlr, DOG)u e z

RdzstcOC Qo jtodesL dzdIsj Odzj otedL d3d dizO@ | C/
Bsf dzj e dd € Osls Go§ BztdgsPEY 20 LRz dsBsls s
dzj tefa d dzd dzj tco Zfy O etralz ®YOcANallacekrtiahn, DAOE y
stedceJ 3 dz20dzdzO HL jMisijLdw d Btsdztd@-Mmi hts
ded yded M@ ssd3d ftod csdze@df &dzt) gl ¢ s
ZO COo jtdsL dzdWw MJ e d3d dzls, 1d2@ 3)) CA vgfOR ®d Pa
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tedL BO d@syj Mihts HO CtdBftesd3j sdte@-s5teB (|
9 jJHJ HB JCLBWISOdzd M ftsHdjyO0hO ddzj ¢$yd!
Bdlsy dzO0 ¥ IsOdzd3d ydzo ka®L fOdedstyeiddzd dodzd s Wslg @
i ed3j dals, ;3@ OISCA O HtSO j HOIs HB L tod Iz dzdzd
2O MEBlstsdizO dqdzd doL ok fj BJodssiiMmdwy
tcOdzdzdw L tedlsj, PO WdEidteo ( Day

AdBEted. ] OG dzd Is dz6 tehdiatssa c QHzP dzd s dzv BO BsL | Yydg® Odzj o
ZOSO oi stojh dzO S OE O HEEINONGSHE & s Is d YizO O 1
MtseMmlse jdets dL sBtcOY j dad

bdzj otedL d3dIlsj dzO L OH dzOISO € sd3kz dzd € Odzls c
Codiftoj MdtcOls d dzOtkh Oo Ol ¥ bk dzC dadf deds ©dz@z0
dLwe O dO0 diMmddzOlsjtcOdkzdzO fIlstsL O, ®&JFHtcd O]
MstcOBEC z dzOtcdzd eylaliy) DB dpllage al.sB R0 ) . | Bdzj d3o
Odzj otcedL 3d s "SHO dzO MCA &tsecOls HO Mmj
R BIT O L O, MdBkzh j dds jdc Ocdzdz®ts te @,¢ z & © dzlsiz
ddzd Jyddzj flstsc| dzdzO e ek BEMWPIs d § S def S Io yv
tdL B d20 ftjHdzO CthkzddS Odzlsdz0 Otclsj todw
fndf slsSHGTds dL dz0 H Jd MW 2 dzC y dw9 9(3Ro,d majn¥ j&& |
Liedlsj dzdgsls 5 1 ds@zj C teizll @jOdMs Oo | oo k2 4 Is d yc
1988) ddzd weBfMisttkSIlsdo dz® ol lstia),"B@D = dH t
ddzj otcdL iBdIlsj d2O RtSHO dzO B OL d dz@®EOdRGISO O
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dztsy j dzgd d2O dzdo slstsZ @gBc O W B O GiuschWjIsi@Is H
fd &3y stpagdteL Oded M Ht] CIsdzO C i teitdpd W  da
90 MO CoOHWBdY Otcj Isdyded MmMdIzh J ded v , dzj L
Csdizftej Mdw dz©@ OCo9 jHEZSISO dzO ud d@e® 2 d dz
Bull, 1969, Ekbom & Greitz1 9 7 1) . ddzj otcdL &3] Is:.BA dzO { t
ddzd ,spLd sdztsy j dzd o B dzd L tsfifligs cHOds i) 1 sz dg @
ftesweowls fl fOOdZdL O dzO Htsdzdzd sy $tcOdzd O
Bj HEZZzOtj d2 MddzHtetsds (aval.lB9@.nber g' s) ( Sal

1'O)dets §J M) hts HO M ®GlBjdixd, “uj (¢t
gqdzd ItcOdzL JIststcdzO dfMea j B ydz© OO &E -( UR ¢ )
MO dzO0 (i tcodydzO dqLwWeo O dzO jHAZO Odej otedL
LOYdwIlsO dzO0 Odzj otcdL di3OIsO s R tsHOB-dzO0 dH{
O jdzd j dt&hBmAG)a. R dzlstc OO dzjiotcuf L sEOBHEASS 5B
LzoOdzj BBdSCdgtso jdzs M OMyddtcO fg- ¢ sdzj
¥d d HO ftedmi Mso © d frmWitbgrsetfal., §87H d O d3j
1 d MsOBddzdzd W Is ddzlstcOMOSC EZdzOtej dz stctsdze  d3ts
HO ftduyddd Isttsdiets] o3 Gz gaz@ls O RE] pdtfstc
dzO0 0Odzj 9 tcd L afzd |sPB3, (Vigbersettalh D87).

1240 d B stsBdzed dzgj ez sztedteOdd Odzj o ted L

dMd B ssd3dzd Is ] @defndstsd Mg tsdg@2Acd 9@Is § Ok
~SHCO 9 tORCdlsy dz20 wodém fGted f§ Oydg-dzlsd
d3d Bylhe & Guglielm{1 998) . 1 O0dzdydJlss d&zO fflse j ud
OdzdzO® Odzj otedL B8O fted IsjLd §Oydjdasd Mmj
(Rinneet al., P94, Wieberetal., 03 ) . 1l twjL ftsimdzj Hdzed s
dzsodlsy d tosHtsBtojdzd tBte@L EEOBSAQG dIINs d U
MRA) LdZOydlsj dzdets t©OLhdJtedr O SO Oydlsj Isc
¢ tod dad dawL | dp@iztOiis OH SO IsutsaABI dshY .H j HEs  dzj B35 «
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FojdzdyOe Odzi dz2O BteW dz20 lCtedlsdlsy OMmdc
Odzj o tod L diet al.( 200, Wieberet d., 2003).

sOCIsts BJjN | teutwjdz] HOES fifdds | dzdzt© -9 d s !
dzj dzdj dz2O IssLd odH f Obdsecdw , 70BN Ols
Jellinger 1979, Byrne & Guglielmil 998) o MtOo dzj dzdj M dzd
g dm ( ktiah M6, van Gijn & Rinkel2 0 0 1) fsfoefs0, .
G sdzv B3O Iss@ OpAfimjlsdzlsdIsy dzi My Msde O HB OMt
COIss dzj yidedjlsts dzO OMd B stsdzded dzj ezt Iskz t
ftcjHBlsotcOlsWwWo Odzgj dzO BIi HJNPNO " j BsSteOcdV,
stcwB 9o O HO B9 HiPd] sdzd AP Isld dzO dzOMislssw h dIs j
o jddw "tH d2O SOCdeo O 0OdzjeatedL o] .

[ Misj Mise j d&zZOIsO jotdz® ydqw dzO L @) thiz ) Oac d
dzd,sB Oy fJtotsHI dy OO HO | dagj wWidzOf - Misg
MO0 d btwkzHdtsMmisdlsjy ftod dad¥ " fledsidg @dzj
etsdzj 3 Mmjtedd JOydjdzlsd d HEMisOlI ydets ¢
ssLd oadH HOtdzcedw ftojHMsOs dzt OBiItsd 1 to
v 9o O BBy SCIsdodzdw OdzOdzdL dz2O toj L ZdzlsOIsd Is,
ftedmistcOMisdj ¢ d&3 ~dd tdizjtadejdCuyzdvis Qf tiad- Sfteo y d
des ftojHd Bdes MIsOted § Oydjdelsd o LOXSH
dzd ddzd ftej HiflsOo dzv 9 Ols Edzv O yYOfgks w©ls
FoOdzj sts dzO Juv €ell8al iz fitg Y tds.z to(d 2c000LH)- O dzj o
zjHjdzed LO (Jtcdtsmdul, 190Iss dzOB dz¢é H O9 O
2O tkzflskztcd | fHtodBdzdL dlsj dzdes 1, 3%. ¢ ols:
d SkedRzdzOlsdo dedw ftesyj dzls dzO@ €1 tco jddzj , Gt
dd, 23,0% dz2©0 20 cEtsHddd d 30, 3% dz® 30
zOj Usd Oolststed Y lsol ey HOo O M sdzj dzOIsdlIs
dd3j detgfs s Isé detsf zh jdzj, tOL d3jte dzO lsOdzj o te
tedMCO L O dzOMmilsi 9 0dzy §sMmdzj Ho O 5 -C1i teo
Cdzt ysoadlsj (et oy oORakd o It &d A, o © C 128 Y7

L
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fOydjdzazsd BJjL OdzOd3defal.,® 030 .4 ¢Im I Oi-ce bcets b
ZzOlsdodzdlsjy fHtesyj dzsd dz2O twlkzflslzeO LB Odzj ¢
ydqw o tOdiz¢dlsj d&O 5 cectsHdded MO 0%, 2, 6
zjLdd M tOL di3j tod Mmiidkrsng ]33 dets mins i 2 5 mmm
fsojyuyj. skizdzOsdodedlsj Htesyj dzlsd jdz® tok
dzdvw fts AtSHO dz2O L OH&RO ’BsLi Yydd ygdtws kzdzo
cstedd MO fi tslso jlsdzs 2, 5%, 14, 5%,M-18, 4°
dzj HW o Odzj Is 4, 3 %c tsisd dpdfizH it df H ffiIsg Q) dzj dz
dzd OdzjotedL d&dd Mmj lydkoO tj OdzdL JeO®©dzj dz
dzdeo O ftetsMmdzi HY 9 OdzClsab, DABYzj o ted L ABBO ( Wi ek

13.[BOL 020 H J Cr@ dAHSHEOE W@ dzd O dzdzq Is j O dzj o

131 dedlsOdkzdz0 MkBlsOR d tc OO [OREEsEdRD
Odzc dscteOW dw

1 ZOIsdzd W Is MlsOdzH Otels L O EMisOdetso v 9 Odzj
[ilBH] s -B@Y OO Mj daL disdo dzsfls d- My§ J v
By desPlc@E o j Y HOdzj sts dzO IsteddL dzj edzO ( 3 C
Gijn & Rinke,2001) . [ BH Odzdaz® Istg O3J dzd dggd @dzt] 9 dzO
YyJ zsmisls© dz0 v dzslsts, COlsts Issoa O otHd HI
tsls -21%8Haleyet al., P92, Cloftetal., P99) . 1l tjL f gMmdzj H dz
dzjlsdj d&ibtsHl s sl e d Hyj s dztgyj gt &@dz§ dzd
zOIsdlsjy detsedzdw f gBIsdy ;W J OISO O CBdzlstcOMm
LO yYydWwtsea O odLEzZOdzdL Oydw d M JjydoddL d
dzd . I sHsBtejdzedj] o© birddyud mMédw dJdmistclkz d
HJOcdsmisdydedlsy MM desMmMisd dzO0 d3j IstsH O
BBz IsjledOyjide f silsj dzyd Odz. Dion d MmiGsts. (
ZdL dteOdzj dzO 1002 dsLi ydzd Odze dtscijcOW d d
sftesyd Hiztedzd dMmnJ BB yded - o)uBn .dzj Gofy-9 % @l
sy dzgj dzdWIs©O dzj otHWI Hts &@IQORIHA dadeo O dzd |
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cts ftosmMf jCIsdodes ftesmdzi HW o Odzgy dz@ -2899
Hzted yYJ MisskOlSO dzO dzj o tesdzse d ydzd sy Iz frydzt
ftojatsHdzd, 0, 2% BtcOIsdBd dtal0dDb %)ff-shig sV
Cils Bls daj 9 tots dzts 6 d wedzfn tizCit) @fsiofiz falzdgfv dzD s L
ddzd fteojuj cetsHddd, ftf) §Oadj =z0g tsdgV MHC
(s O0sts tsBhBIsts otej d3dy dO WhkzkstetsmE sy dw
Bendszus d Mmi sts. (1999) ftod dzOcOls {5
BOG dzd Isj dz tej L t5dzOdefigzj H (s O)s J iztizd] 6§ G P e
DSA,d fted 26% Bls Iswhn MO tjcedMmistedjicOdzd ¢
dzj dgdWstej M sdzH JtcOh d M B tesd demiz dzls d, |
(Bendszuetal., P99) . o¢dolststcdlsj Mg iz wdeiOdsd HYOte
Hiztcfiplsi toL Odad dzjHojteVtxfdrxfelsddy dfdtcd dzd Ists j H d dz
Csjbts LYBHMYP o jtotsWisdats BB < tetsj d3B s dzd yded
Bdescwmyitmisd Gls tyjodHdadlsi dzj o tetsdzisc d y dac
sjLd cft d&&OaHSd CBtej dzdtcO L dzOyPls j dzdzts
ydqwis 0, dzj sy dydgtelsts COEzlstc OfMis dz0 OIS j tod
tesMC sf dw etd,eP89.s zus

3D totsls sy deciafia®c cOW dv ( 3DRA) ftojHMISO
sirdzdyj MO BsHdWJEOYyqvw, CsWwiss HO9 O 9
MisOdzH Otcls dz0® teBls Oy d 5dzdzO® O dzd detslzstc QWL dB 1600 Y
dzdi. [JSHJCOBO Lot dwe O ¢ j dzj O tc O dzd |
ez Odzdzts tsls s jJtoOlstste® § tsH tsif t&djoHvRjOR | O |
i ¢l dz ddzd @ dzj H dzO ebsab, PO ) (. A | bsuBqtauCe réauteej dzO
sBteOLd M &Ll YydzOmB tcd OHid W Is joczn O AR
(2000) . l sdzj L desfplsls©O dz0 sOL d Isj~dzd € O
tcOLodlsdjlss dzO 9i stojMi HE9 OISO j d3dBtsdzd L O
Gl sted ydzOls© " OOCIsjtedMmlsds O dz@z-IsOtcc
OO L i Ude@ O Gfif¢ A tc O tzy o Pls j dagets o ( |
dsmls, Cjlts fsLrosdvweo O o ydqL detslets f dzO:
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dzOtc J w2 st ts ( Tehal,aDO® Anxionnatet al., 201, Albuquerquest
al., 2002).

132s SdBY & BISBEc O NSO OdkcdsctOW dw

CTA fj Ghdss OF O daz® Oz | dgfis BsL € O e
dets ftoddztsy jded ] d2O CtdzlstcOfMmisdzO® BOISf tod W .
WisO |j YBHtBtojdets yYtejL Isjrmrdedzsedwy L O @
MCOddtcOdzed™w BlsHjdz d tOLOB®Iso Odzj Ists  dzO
20 H Odzdzd . dzduls jo tafj A j todzd BON d dzad fR-§ dBis dzfr
so dlsj dzdzsfls d 97 % MY j gtdlly HoG)dsdhds. ( Kang a s

AdEBEEIB.[ 06 dzd Is dz6 tzfhdiasEa tc QHzp dzd s dzv BZO diIsL | ydg® Odzj o
RO O ol Istayld @EOLE OPECsq Licadk®MQ WojiStsh 2 ¢ Isd YydzOls O & ¢
mMtsBMmilse jdes L tsBOY j dzd j

U ¢ JROYSE 5 d OO afdeq Islzj dzdzts b eSS H S
s 0 HO9 O ftslsjdydOdzdes ftoj HddMlsads L O ¢
ddzsd m Cdzddzd yded HOdzdzed L O wdém dd € ¢
dzts o d dfOus o dats BJLOCBSdzIStOMIsdzts ME Odzd tc O dz.
cOLBBJte (< 2 mm) ddzd yomlsdydets Istcsd3B 5L
ftesf EmdzOIsd s otcj d3dd dO dJdzlsj tef teFisOydw
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BsctcOW ( Kaenag, dOMi)emit O detsmisd ydedIlsj ol L
MO tetOddyj dd o ftmisj BBtsddL Oyd kdzsls s
Hd G6jdzgj edqtcOdedlsj d3jlsOdzdzd Otclsj W OCIsd,
Cs2dzso j, Mlsjdzlssoj ddzd dzj OHR jLdoded j o3
2O ftesmMdzj HY j BOISO § Olstsdzse dWwi aRdgsdsisdzdzdoldz j
9l LBBsy desMisd L O tsBtcOBBISCO dz20 tBtcOL d d
Odze steygddfr)h d HO BOBOWIS 6 j dzj edtcOdzed Is g

ftcjH L EZOddwY MsOodiD&s. L0 ffjctsd oz df ® g @ fz
tcOdzd flsiguzj Iy C tots o O fif M de@tdalpts LCTAER O B def
B4 dzd X dIsj daffasts gigddplelz® ( 2R0) | dzdzts 5B dzd j-te d t6 O«
dzedIsi dBsL] ydzd Odzj»0@b)3d WS jsr@dzdlst

sdtd §0Oydj dzsd tsfordisy e @p @Is dag@dzdlz siIs  C
Csdzmis OlsdtcO© W Odzh d g t5 z tizls @es of d IsizOdzdig]ts Ist® dzdzts
Odzj oted L d3d et(aKivO 4s)a.arfitsmjcO dL dztsyj dedls
tcOL B d,100 flipjsMO HIBMHAOO j 20 CTA ftod Mmdzj
syjdzC 0 dz0 dzj Szo Oded Odzj o ted L d3d .

1.3.3f OC dzd Is dz®EzWAO WO Odzd dSEtcOW d W

[ O¢ dzd |s daBdel) ZBEDO OO d GHRA) | " @esC s
dzj dz dzj Jdzo OL do jdz d3jIstsH L O HJOcGdemfRlsd yd
B ddzd HBEE Ydh fuEdos d&Zse d v . time biflight d3j to dzC
BDTORfsLoatsdz" 9 O jWjClsdo dasddzd LK jisoBd'OB § b C
feddsy jddjlss &0 S dlse@lbIgs Adgas glisd v (
2000) . 1 tsHBBdts dzO et sfdmOdzedlsj d3j IstsH
ftcd CTA d 3DRA, ftdkzyjddljy dLtBtOY j da
(sjlts Lotk 90 HdOCHEIEHE O] wdzGj MBisiL s &y
Hd dhlse Ols Os jJdZPS BIRA o S dz% yo Ols dzj d dze®3L d o dal
ydw, CO0Ckts d Mishoedsfisdls] &O &sH O dd
sBh sdsL i yddv MlsOlkzf @Bk OBdls ts@j.-j } &d t
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dzts o Mdzz yOdsk3 ¢ dd® dztf R dg® dzOkzMmistetsW s8 W
sdyded tsBjSIsd o Ikwdtslksts dzO0 dL fmdzj Ho Odad W
(2002) vykembadlsj dzdlzsiIsls© dzO 3D ToOF MR}/
tedL d3d o Otedtc® B®ls 60% HE 79%, o Oodmd
tcjIsdtcOh BtcQuU.MisEP] et dis j -~ dzd €8BI 9o
McOodzj dzdj M 3eDR,AD 0(20k.a hvalz eafyls o dIs j dzdzts s |
MRA o fMmtcOoadzjdzedj M DSA L O ftoesmdzpHw o Odz
tcdLd3d o90Otedtc® d&BJYHE 71% d 97 %, COIlsts
BOL OlsO, Mo sl tti C0dzOdzdL Oyd wod dzd Tt
tcdtcO® tsls 89 % wtal., DO20v&madadt al.nk®04, Westerlaan et
al.,2005)f zdzlsd f Otc O d3J fgtizg M 620 zfs-BH G e 8§ dzstcj L 5
(MRI') Mmihts ftojHiMlsOow Hsfi dzdzed ©] dede@d
C tsdzo § dzy d t5 dzO dzdzO 18D f BsR[AR de T ApilssW dzd § st dz
zO0 d histcW Bdzkls Jaudaffs jls. 1 tojL §tsMdEj-Hdzd s
dz¢ ydlsj dedzets esdzv ds dqdzsjtejfm Mmj tBtel M O dzO
fted tyj dz¢ OISO dzO0 d3ts LB L deddissfis & dzjo® s dzizal ©
COB yYw ds.

] sdzOMmilsswh jd3 dzj ddzo OL do dzOIsO HJOG dztsfyls
Micj HMlsots 2O dLetste Hftod JtojHY jtcOIlsd o dzC
HisfMiIsOIsi ydzOIs © (d dz¥ s to d3OdBHd s frfflsdzts fjdsts yddztst s
f wkzed M ¢ Ofs OB Mils ts2 dzts M ls .

lamdeztee d ydes dzj yj dzdj dz0@ ddzlsteOS toOdzq

KjdzsO dz0 dzj yjdedjlsts dz®@ sL i ydzOkO O
qazd yqd Oczdats S teo jdzj dozd foltstedd tkf sk
Lol thoO yYtejL ®BIStese OMC k zORdzso Ry & @EA ¢
sls Ll ydslsts Cti ossBLOh jddj. [EFS dzso,
owdzj st dzO By G Dt Oz (Ogzj o to g L d3OjdzdzOls O
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5 Oh OO odlsOddzO &L YdzO® Olsjtdw, oo ¢
Md Bf ssBOIs d ydzd dzj telzf Is Iz tdeddmO deddzH@{dZ jPeralc'L dg
zsy jdzgd j sts d2O IssL d BjlssH By MEhs HO
o OMS L Ot dz® Hj St MdY azPH L OfE @ HzBks
COLodlsdY ddzd fsHEBBEY o Odzj 2O fd &Y Ists d3d k

141r s sted W™

10 () tcOdz] oLt ctcOdzO o FiJtck®BEL IsG
Dott LOfi dzo O wkflskztcdqtcOdz Odzj oted i d30dzj dz
COdzszmMSC zdzl ©B®B8) t 1 W ¢ tsekS tdn gatety H d diiPaBiBts G .
Dandy J fitweadvwls rndtkztte, Ct2lts ©&df§ md
dzv 9 ©2¢d W 3 m Odzd ydztstc Bfisj digs) | (YOasidsy € 169 3
odMmddits tsls IsjLd tjotsd® ydsdzded MM sBiflsdwv,
Yjdedj dzO IstsLd oadH fObtdtscdlj stsDd @G
B Z2O0dzdw 9 j €. vy rndzdyd MEdwils dzOf ipHl €,
cduded IsjndedCd af dejseitste BJREHDEdSKDH ¥ d tc O dzd
80lsj GBHJddzd dz@ tgdods@irdovO Iso jfSs-in ks f & Pdizic |f ts Iz d
sOIsd L O fOoydipaAsdisy ( Dr ake

Yasar gi | ke Loff)tich tgyiitse Plsj dzO0 d3d Ctotsn
Czdf mMdteOdzy dzO Odzj o ted L d3q ls jazs j U0 ldnts Oldzr 1OdG
~JoztcedwWIsO dzO Odzj otcdL 30 ,AaB8BH) d Oé dzls s
sdodedlsy ~mdiztecdydsed IsjrdedSd L O 2 yJ dad
cdw dzgj ftLotsdwe O Ctsdzo j dzyd sdzOdzdets € dzd
ftesCid BOdzded W i v i f) /ddddels teBOjS Lt O jdA] iPlsitg @LE
trapping, oBo9JMyds ( ti2g4, Onaddey) &l. sBOGzd v ()
Roski & Spetzler1996).
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1425 j 6O jolsdyded tjL ZdzsOls(

sscOlts Odzgj otedL BO fgifjC dzdHislipPus®, dig fif A=
BjlsOdkzdzdw Sdkzdff, CObt 5 ItsLd dzOyddz |
h 2600 d ftjotsHO dz2O0 ftsfdj H dzOISE-Ci o3 f
sts CidgfffisLdydsddtcOd tflsd B3Okt & -fttOs
sduj MSd dzOf i czdzts L iy fzBis ditc Qdzd o tsls B tEON | dzd
Otels jtedw, 20 € ¥z sdijls dedte Q. s zOE ©0 dzdzts Is &
Odzj otcdL BOO | Bls Cdzs ysots L dzOyjdedj L O
stc® d BI HjMO tcj étadgmBdziflerr@pigmet al, PI3pn k e
{ §Isd 30 dgdz® o Ketaddf’f ) d BO csdzv &I L dOyJ dzd §
GjLEZdkksOl d MisOkkzMO dO OdjotdL BPsO. |
SO MSd SCtdstesdz tWHStE fMj dLol heo O f
Bdetsc s Y J delstetsdrjj . dz@ K itowsizsyseaf s M dzj Higdad®@Ils j (
Mitedw s 808 §Oydjdadsd f Adtelkzice dydss Ist
ttOdzd d 315 dzjtekzflsbtedteOdzd) MO § #HAEsYj
Med Stdktesd, S22kt Hj Bsdhstedted® 88 %
cOodW o O 20 kM jr sl dj yj dzdjdss.0oyfwh dy
Qo dz" 90 2O 12 %L @ged d 8 BHOUpdz® Obtzdzd S O d 3 %
sfMisOli ¢ ¢tk Di0daar ir dzls | foujjf of <66IO%H H®OIS fdz
Oobtstedlsj dzfi BYOS 00Ol CddfmMdtcOkzOEE Odzj
OO s otej BB dzO f6jetkie j dzt§ dztz ciab Qlgdis j C th
CkzdzOtej dz § dzd § d dadzts YA dzPLoz] to ®dgd s R SH O  da
ydteSCEd&zOydw, COCIkt d dzdm, fg0 Cdfash@ fifs Iste Ao jdk,
2O Odzj otcdL dsd dzO Y toj HdzO yd tc fhin zOIGdM Y d dz
Bj ZOsO0O MjBinkze®yfeo f GEORZO C dzL v d
ol Ld2dS 90 ftod 5% tls ftesyjHEZtedlIlsjto- 1 s
¢ duydets Istej Is d tc (fdias dfizootedflzCi3dsls SimEBl-ou
ZzOH9 O 5, 9% dz0 MkBlstslsOdzdzO ¢ dzlzL . 1 j |
Miso s ds eEAEZO Odzdf ise POY E2i MJjH &I ydj fdzjH
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Is 6Sindouetal., P98) . [ dljtcOlskztcjdz ftoj cgdzj H dzO
&ZzO ~rdtekztceduydets Istc]j Isd tc GBAR0 Oaltg o dedid, 3 ts B~ ¢
1569 OdzjotcdL B3Odzded tcOLh dtej dedvw, Mmi BN O
IsjtcOf jolsdyj dz fdsal.cBGO0 ). Thbammniomen d Mmi |
ftoesmf j CIsdodes tcOdHSRIL JcOds (ko @dzj
dz0o Ols rmdtlkztce d ydets dzq ¢ d tc O dzfizdz@20 s & GzH Hzgf t6 P
Md dOBd&EHOO Htod 74% Gls { tcet@dzPad) dzd Is j
stscOIts Mj COMO] LO BISteso OMC EzdzQtedzts s
stewB9 O HO Bl HOI Misd dzOIsd d L EzdzlsOls
fteszyeo Odzj | SAT, 90 YYiRtsdsww di@ESE & M3t L 110deo
stcj sdtcOdzO® f sfMmtcj HMIso sd3 M dzlz y OR jdetsdzgfoL B tc O (
CdzOtej dz dqdzd ~dtkzteedyd dz. s tsdzlstetsdfdzO Odz
JIss jJ MihjMmlsejdO fttd jHOO 47% Bls Qi
1 dzdzO tsC dzzL WO M to dfi J *SHzMislic s dzy H © O dzd Is
12% My tBMijtcodO twjLdHEZORZEZO Odzj 9 tod L d3C
sC dzzL d v, HSC OB 6% Bls OdzgjoatedL d3dlsy

(Molyneuxet al., D05).

(Hdzs | MmMdebktedes, yYJ dzj - BBBSE | dizsmislis
dzdlsj tjLEzdzlsOld MdzjH ~FdkzteedwIlsO dzO dBtsL
sdeseo dzd f tod yd dzd : Zdf MOO &O OHJj o Olsd
WOlOdzdzedw dLatsH d odmtsCdw fttsyjdzs dzO
HOddZOIs © Rljteistepzidsy. Oolststcd © ©®©f Jf dSB-yg itefste
o0l d CtedlsdydzOls©O L dz2Oyd diitsmils dzO N d tcd dzaC
dzj 2 dzdwv BOCMddz0dzj dz cOL @3 te L O § tsmisd e Odzd
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143.s dzd dzgd ydzd tcj L ZdzlsOlIsd

14310 tesyjHiztodzd bkfMmdztsy dzgj dedw , d dzo Odzd H «

ltesMmt j Clsd o dzts o Witci=dipgi@ligptcjtsH | dzts o  z 9,
Ctsjlsts tOL G dzj 3 HOMI3N5 S5 Idsolf jjdedO ytdts] f ttso-SH  to
Li ydzd OdzjotedL a3, @i s8N 00O LO 30% fjte
sls swa fMj OMsyddtOls i §j tcdzOdzj dzlénj- dz dzj .
si f 9o O dzjlsOdzj dz dL - Ssj dizChn diftsjy etz fostyry <) Hozotdsh
YJ els©oaOls, Yy ddlstcOBY jtcOIsdo dzO0 whkif lskztcO
COs OLd St dzdcOydw my dzOBdz¢ BOO9 O
B IsdteOdzy RO dstedZ3Odzdzdwy Ctcl atslstsC ol 9 9 (
ftcd 3, 4% tsls frpdoketd@®@,sQ2 )(.FrSdirlie&kr Bf- Mi Ist
hOoOIls LO fjtedidOdzej dzlsj dz dzj o tetsdzse d yj dz H j
sls dzjuyjddjlsts ftcd 2,6% d 3,5% ts- f Oyd
HOMO 115 ki skt d tc Odazl., BORIAR )o.tc d L lsglfsHi-BSle ji dzd
dzd LtzjzsOIlIsd MO HJ BsdhisedteOdzd sIs Vannin
d fmilkte. (1993), Htd SCSdlsts MisjfPezlsO d
tedtc® Bls 4% HB 6, 9% HO 4 wlsdshislsO s

1432t 2 sztc® Mdzj H S dzd i Md tc Odzd

SsOSCIsts BJ ,Mf dzELdz@OS dzj yJ digPIsSlOs jdz@ OO d
ftcjHBlsotcOld ftolststecdes Ci tco jdzgj dzO o9 j yJ
ddzd i coduydes MfECoOdzi dzO dzj §1 oW dzO Is
mMdzj H Cdzdf MdteOdzj Ists dzO j H dzO, s®Gdz]j ala8 d 1o BCz
dzdlsj tOlskztceOIsO. 1 jL Oolgfthddiise tstisr dststou®d d izt
o 0Odzj dz2ZO JHABBO OdzjotedL BBO sls diEsLi OISO -
dzj sts dzO@ € tel eetsatf,1BdBd99)d. (iLjiSnOdzOdzd L Oyd v  daC
9l LBy des HO dzOfmlsi §d wHsted Htod ojyj 1§
fsMtej Hijlse 5d3 Ofgakzrse BRY MSIsj td% j Clsdgs- § sL C
nOdzd ydz© B Otcd jitclPicj A 51358 g ¢ dgd fsfgzls O dzdets H O
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dzi L dzgj BIs Odzgj oatedL d3OdzdzOISO h d2¢ 0. uvtsLd |\
tcjLEzdzZlsOl lIs dzZOtcOMmiseo Odzj dzO0 Odzj e tcdL d@ZOIs
h d2C0Ols@dap® ddpts ©, tMisOdzOdz dzj L OB j dzW L Odz
dgdzls j tco j dzydw d ¢ tsmdzj He O dWw toef alzlP84] dzts dzts ¢
Lin et al., B89).

] 1 SMT®0 13 s 1070 Sdtkzteedyds dj¢
dBz0dzd  solststodzets € i tsBQ difj te s If dDjlsHs of QitliEjd 3B ~
dzts 4 G BHJdzetal, BDI5)) maslizts B3O YOMmils ius- ff sl
dzdIsi twkflskted dzOMIsi o Ol ftjL i tco OO
swi MO Bddzd RO @40 tdskEotOdzj dz2O0 Fr i
(2002), CBIBH BREREDOI YU Istej s d tePidzed GE
slspjdzvLo0O 1, 4% dzO Ci tco j daj sls o j yy
(Fridrikssonetal., 02) . 2zt Mmj GCOMOJ] HEts dzOMisi 1 ¢
gom ddzd 1 o dqyude® whkflsktceO® Mdzj H Sdzdf Md
zOIsdo f,del wdafL O dzO 2, 2% dz20 HjMjI- ctsH(
Hdded MmdzjH i tco 5dzO Y O dzdatsds,isP 9dBj)u.j dAdd G o (hTjs
o ded 30dzdj] ItewB9Oo O HO fmj BBI tedzgy dO Odzj o
sMisOa O dzj L OHBSotsdzdIsj dzj dz fmdzj H Htetse j H j dat

Wer mer .d (QioO®db) fHtesmdzj HWo Ol o O
750 g Sdedf MdtcOded tekflslztcdtcOdzd d&i3sL | Y
tcOh wom M BSCttdd©2 ,§4%) ,1 8¢ ALy duj @zlsH j M,
LOol tcho O M dzjlsOdzjdz qLAaBH. [ OCOWO-yj Ist
i Ctsfjedzls wIs f Oydj desdlsy, cetsHdh dzZOISO yJ
MdtedwilsO o L dzd LOQO, didcj228 & | G MEBOD sls IsOL
ddzdydoOdzjdz edm o BHMOIO YflkzdzOydw (13
Yyj Mstsls®© L O tojtokzflskzte® MmdzjH dzjgj deff fpls s
tcQodzW 9o O dzO 3, 5%. ¢Cyjdalsi s dzO Oolststedls
fted omdusc¢d MmMozzyodd d2O tjydHde dzO v dm
Odzj otedL BO o wWOL dEZJqYdO Misjfjd [ &-2M¢O
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GOIs HO BJI HOIL ftwduydds dzg oticlg L dzsel , n @ Wo S
94 Misdets, -yUdMisO ffef § Oydjdelsd fm o jely dzOc
al., 2005b).

1433.s dzd dzd Uj dz t6j L Zdzls Ols

sdzddzd ydzd W Is dLrRatH MdzjH R~ dtolztocted-ydats o
oW dzO ALl YydzO Odzj otcdL ©3O | Mmd dzdets da- ©e d M)
ZOs OtE@dy Ctsdzd yj Msoslsts dqLdzwlsO Ctl 9. Ul
Ud ftesedtsmisdydedlsy WOCIsted L O dztgh- € dzd «
s sBhits M Msswddj d degjotesdzsedyjdz MisO
tcQodz2v" 9 O 9 o @ MBE Ot &Hbeg 4 P BlAKEY Q@D ISi tc
BOdzy d odmMsC O Misj YsiOde dAEY,OF Bl s @r Vifh® @O
so slsts dBydifipldtc dzO@ Ctci o Htod tOHJBdzsE d ydz
J&zIsO. 1 JL09,Bfd dyyf stclsizOls toas@zizOd ®@EEg o @ L dg©O
Ctsdzj d@zd dzOIs© dzO h d 2 SO @] dgd | dedff H fipi 2 OB Odzdf v
et al., P90a, Kasselt al., BDI0Db).

glsOHgl §dmMOdad ]

1 Btsdzjdz 9 Mmi L dzOdedj, OfMmd i Istsd3j dz
ZjSCts Hsdzso dBO otwOlsdzO ted e dH datsfr
2 Bsdzj dz © Mi L dzOdzdj, M kd3j o dzs

otOIsdzO tededHdesMmiIs d MddzH tetsd3 dzQ
(efrt), BiL dzgjotesdzseduyjdz HjWd

Y ted fdesastsL i yjdz dzgjteoa (111 v f)
3 Msdsdetsdzj dzls j dz, wf t 1, dj & dzj otetsd
4 mMefste, Edijtcjd HB Isjyi ¢ daj o tetsd

Hy Yyd teJ BteOydesdzdzO twdcedHdesmils d 9
5 HI zZB SO CBABO, HJjyJjtejBtoOYd s dadzaC
vOBdEZdYO® OtzO L O Byj HE O©s ZOOHBNf dz2&0O dzO € dzd dzd y dz
fOydjdalsd M OdzOdzdzj 00 Ciic® o fislfr @A O - detslfim ®dzj& He s s
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#lsOHdf I dMmMOdz] J
1 TBjL HOdzdzgd LO wdm ddzd ddzlstcOo j
Yd Mistsls© dzO0 Md B IstsBOIsd ydzd v 9 ¢
HdWEZL dizO lsimizC @ < 1

BjL dOdzdudd dz0 M mdte yd
YUd MsslsO dz0 Md BB IstsdBOIsd ydzdw o (
s Odzd L JteOded M) Mdted yd o/ drmgf
BJL RImMm

YUd MsslsO© dz0 Md BB IstsdBOIsd ydzdw o (
HgWEZL 2O ddzd BJjL d&Oddud) dzO ¢
RZOdzd ydd O dqdzstcOC tcOdzd O dzdzO = J
Yd Mistsls© dzO0 Md B IstsBOIsd ydzdw o ¢

s OB dZd 4O OHXZO L O BYJjdE O dzO0 Fi sher L O ¥y dz¢ O d
Isi tedz® Istsi3sc tc@ul.d®80)( Fi sher

= =4 =4 =4 =4 -4 a4 - A -2

15 [ dzH 59 OMS & zOtedats  dzj Yy dzd J
151.t OLodlsdj dzO jdzHtso OMC b zOtdzOls O 3]
1511.rRMiststedw

Il dimsstedyd MSd ¢ dzOdz j dzH 59 OMS Z dzOte dzd Is
Odzls j edzOIsdo jdz 9 Oted Odzls L O dzj yd dzdj dzO Oc
fstcOHd ©WadzOlO dtseoOodzdL Oydw, ¢ tsdgzi dzd dzO
esMCdPtcs B ERZOMISISO dz2O h d2C OO ddzd dzOdz
fsmMdzjHdedIsj HjMijlsddzjIlsdw MO 9i o9 jHJj dd
Serbinenko (1974) fkedzd¢kzeO i Bodlsj
ZsdzdzO® B dzEL dWw dzO S OteslsdH dzOIs O jAdfiej to d W
Mdtockzj ©3d Odzj otcdL B. 1 ko otej dzy My
sCdzzL dv dz20 - o Qdeiisdsy gk, i ddg®@zj dz M ¢ i3
COtetslsdHdzO Otelsjtedw, yYtojL dOddyddlj Ists
dLojMmisdd ftojHddMise O { tcjdas CAglsyjtedrQils. d oldH
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zZzOyddz My sEHAOGKEZo Q@ dzd dzd ydzd H Odzdzd- L O C
sCdzrdvw M §ftsimdzi Ho OF OdOdZdL dzO ¢ tsdzOlIs j 1
d By ¢ O dz0 dzi sBrBHJ BEMISISO esds, BB 2 f O M
Halbachet al., 90, Higashideetal., P9 1) . 10 t©OL &SSO sl
~nqetcedydes dzdec qteOdzy tSlsHjd&Wh dwils i BO
fBadmsOdzdzs o dzkzd3j dz0 dz2O | CA, B4 ). S OIstss
fs ksLd dOyddz My HwHBISstOISd ¢ a&zOIs] t6
IsSdH dzOs dOeIs j dzlslf @Bigth b g3dzls sIs  Isg B d tcyds- Iz fizls © &
CkzoOdzj Ists dzO HEE dzOH (], HsCkd3d dzsd@ONM d d
Bddzded Odzj otedL dsd dzO let@lA P&, FuxBtAl, PHer en s
Higashidaet al., 90, Aymardet al., P91, Larsoretal., B95) . 1 4L OadHt
sls Isdpjoldddyy J OmMsyddod f ftedsddOdlsj dd
Zdyddsts &0 dif mMd dzOlsj tOdzdzd ko tcj ) HOded W
BdMW J 6O M fojHddds dn-J dBddud d Jetlstwsds
al., 1994).

t Jd otsdzs ydftisdigi dids JuePzpllsd ks B Ols(
h jdzgmlseo Oded BlsHjdzwhd M MddzdStsdsed B O
zz 3y 20 dz0 MOBOISO Odzj atedL B3O © B dIs HC
(Romodanov & Shcheglo 982, Higashidat al., P91, Moref1 9 9 1 )s- R Mls
tedud MSd ¢, tssdzPH di@lgH MisOo dzv 9 © jHJHEHz BlIs
9JYHOd dz2O0 Mmj dzj SIsdodzts J dzH 59 OME & dzO te dzts
o3 Mists HO M NJtelsoaO tsHAz] ¥ O Ols@-9dIsO
ZOGCO. 1JLOs B dsty Istgls Mgsadn® | tcL 9 Ols jf o d
tcdftgj Hizteded EZMmdztsy dzgj ded Vv, O € diz jfdytfifligs ©d d
dzsfmils. [Bdzdlsj eOydsdzdzd Isj Isjey § lezls®s o dzgl y H ¢
&ZO IsjLd OdzgjotedL B dzj Mtej h Ol i tco tsdzOL
sjrdzd C OISO HO BIi H] dLtsMlsOs j dz0.

Il CtOwIs dzOc 8Hd da[j BJ'RP w kzf slsted8 O
Wduydets ftetsj SlsdtcOdzed d3j sOdzded MYy JeOdzd, Is
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HO L Of] dzdgWIs dzzdzy dz©@ dzO 0Odzj 9 t6,d19BO dzdzd W
Casascetal., P93). 1 Of sHtsBWwW 9 Ohd dOWBIsSE d, d d
sls MssBOdZO0 f ddi frHaSfislsf@OV Is MJ dzj € Isdf o dzts

MissRBOdz dz C i3 sdzj dzls, dzOtd yoOdz " jn-coi |
sdS¢d ® HJLO2dO d fttsjiSisdttOdyj Ists Jdd3,
tcO® ftoj ydL deslsts ddz HsmlsQoawdzgj 5 otcj d3d

BJctcOyda] odlsOdzdes disL i Yydes Ctocilods@E&B tc O j
Ud Msslss kmdzsydzgjdedj . [Is HtezeO MistcOdzO,
fsLotdz" o O 0OdzjotedL i3OIsO HO BI HjJ OHJ Co Ol
sls Mz yodlsj .

1.5.12.t josdzt ydw o jdiBtsdzdL Oydtsdzadzedlsj d3¢

Guido Guglielm ftcJ HMIsOoad MmMotsdlsy Gugl i el
(GDC) ftjL 1991 6., ¢4 stsdistdEugpdd) dzts
CzdzOtedzsIsts  dzj yd dedd dzO di3sL etualizdD9l@dzj o e d
Guglielmietal., P9 1b) . Rd&zsco Olsdodzedlsy CB2dzsej d
OB Isklsdifdiadd Stej f j dzd ¢ &3 HEBMSOaWwh O sy
st d30dz0. v jLd J &8 tsdzd-uOded ¢ dzded-dgEAsE® tztslyf §
ftcjHRtSHdS ©OLKOBISj ddIlsj dsHj dzd , Ctsy s
ftod dztsy J dzd J . GDC (t2dtejlsj Wd&scOls Mmj dzj
Odzj otcedL BZOdzdzdw MOSC FsMtcjHMsotsd BSC tetsC
Bdes 6 5C tOlsdets 3O dalzi fammiztsts j dsdadddafdzd e daddzc
LOBjdeWdzed ) Htokzd fsHABHWHh C82dz. jR 3] dadz
tcOststc® HO ftotsHI dzyd JdBBSAdZJL OykLlg®, L OGS
LOHBoaBddIsj dzdzts. GDCs ®BsEOIls HPW s Ols
dzj dzls f sMmMtcj HMlsotsdy jdzj SlstetsdzdL © dz@®-B OL O
tcdtcOdzy dz20 HO OO (i tsde] dzZls© dz2O0O BOBSIS C
90 tsls ol dzh jdz dL Istsydsd & ¢ MY s30Isiz620]js O aOti)ls
Bl OO, OBJteOh © Mmj dLeol dz lsw dizfgilsts dzO
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O i tcoOIsO jdiBtsdzdL Oydw i kOLd ddatso Ol
Cdzdded ydzs dL i dlseoaOday o (o mMisdydedw Uni v
10 jdsizind OL 3ORHIs tizHnd | ¢ o disfg tof LA I dzO0 ) J
Isj dkzoted 1996 c. fseojys I 16 000 ¢§Oyd
d3J ssH (eda,|BB7.c h

15131 sMdzj Ho O 5 ©WOLoadlsdj s@P £isR & d&j
ZOf Qo dzj dzd W

I € teOwls jdz0c ©Hd dzd dz0 3d dzOdzd W Is @ -C ff B J

B $d C2dzse j -t) O dd gz dz@o ¥ stcd3@.- GDC
ZsedwisO foLosdwe O MdektedzOIO d JWJiSlIlso
Odzj otedL d@3gd M nen®L dgjjte dn §ifisterdztss d 6 dzed W d & © dzls
tcdcdHdesmils dzO i tco 5dz0y Cafdgfs's df @dsjadds dHOs
Ldw, (sjlss M BgOBOMREJOE S &3t B stcd3d tc O
ftod &3Pz d dzjodd o MtecOoadzj dedj M 1 ilstco tsdzC
C2dz | tOLWOBSIsjdz L OCOdp sygdlz dgdo fifn jh df tdct
ftoslstczL W Is©O dz0 ¢ g§B@ar] dzts d3tf tsint Qdal.dd®i Ho

2000) . wfjydWduydedlsy ~OtOCIsjtedMmMis@L d dzO
dzd sts dzO0 {1 tco dydz© Mis O ¢ dzekz® dzts gy rfs ®O O ks O
HO fttsHl dd Mmdckztedzszj kb dfp-dg@utf it y ¢ ks @ts dnj
Isj dzyd Odzi Is Cdz@zOjecdiadts OOfis j - dzd C © B j L Y 5tcdats
jJlsts HBS9 jJYHO HB ftsWwo OO dzO didetsy j Miso ts

1VvWesd Bl fsksslsdf dlsy md nOtcOCIsjtedL d
Therapeutics, Fremont, CA d DCS, Wi |
[ Odzdfivt)d ~ JHtOO dzd ydz©0 MJj § OtedteOMP O ( Tr uFi
d Micropl ex, Mi crovention, ettal,iB8%p Vi e
Reidy & Qureshi 1996, Sugiuet al., D04, Lubiczetal., ® 05a) . 11 fte]
tcOL dzstsBtcOL dJj Ists sls  d3jSARAAQ  digff) detd @EHQ) df
90 fHESB AdZO dzO Is OiLHJO dfGs LGOSV (DL Q2@ Y d ©
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zd yodziy d MdektdzO ftsHBY RO ftod dzj SBR BH
Cordis ftsj B30 HIDY dciOi il jdsifds od®OO H d IO 2 dz0O
WqdydzOlsO Wtsteds0O d&OIs§ s dyg 3O, oC tOfig® tc d |
TruFi || sjrdsdzsedWIsO ftsLottdzvweo O CBdzyg
Odzj otedL d@3Odzdzdw MOSC, w©WOL dZd yOea OBBJdH] L
LO2ded. 1 JSMfjteddij dzlsOdzdets ftetskzyo Odzy P
JWJdCIlsdo dzts fpilsB @ dzdzOO P dzdzd Isj] C 2 dztge j ( to
B dzlsd o ternlz BOERZEd in vitr etah@ad) S sdatso
Lubicz dd fMmilste. (gODBH Bzl lsdet &) HOBH Oz dzl
Ists f sHEYctsPeOdzshisdlsj dzO 3D -Wtsactdgf-Isg s H C
i Otglsddls Odzd L Cysts dfj dedetsIsts L Off | dzo Odzjet dzO O
al., 0 05b) . dsisf)depacdstf dsditdetcj dzedw o1 orlz IsjL
J tiHEYydtoOdzj sts dzO d o Gz ldsi dig Q@izlsdz@s IsH ) 1D ¢
0,012 d 0,010 dqdzy®O. uvto O] rx i@y O j d
zsy jded © HIMIsOdzdes dBEsL | ydets Ctol s mtsBtcOh
desfyls dzO0 oS Md BOddetslsts M Hiso 5 ok fdzts.

g4 NdtesC OO kZfslstcjB O dzO (82 d |y d&3B tsdzd
90 IsW o dzOIsO dzOH j )y desfls, MdektedesMmlisi -d J W |
Ld tojlsidzdzlgO© B H Ols -de@ls @lsizj SH OaxdzdH dffitsj tels Oy d ts «
Ml Y O0dzj dzedigj SG@RAGI L OydwisO d tjfjteWbkr dtsd
f dzi sdgw 9 Odzy dO J 3B dZdL OydtsdzdzOls G- GzOMO
dzso jdz HI dzesMmiesyj dz toj L ZdzlsOls d& OgEbdd Is
LOydwils o, My twOBtslsd ol terlk &BsSHIW PE OYydd
ydq sdzded d BYrdaoOfiggse © MO dL o § Mis dedf s zdzd dzal etz
OCIsdoe dzd (etal.rZalO/3aana, tOHJ O Cekal,082d) (dJRay n
fsCtedlsd M ~"dHtese ] dz (BQOsp.] A Ldzdlsj &OLE
sjtcOf jolsdyded MicjHMlso©® MO HO dQsipi YOI
BB dzZsOdzdL Oydvw d Istctsdises .8 RO NMusagadidet ( Ray
a., D03a). uvjttjldsydetO e deg@iffzOdsusd dzts W d B
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Kal |l mes 20 GO)0 ddstHgetgEi @ =) dze s M elis-y dzO i
dzzL dw ( étalmBoR,&Slnzewsket al., D04).

1 OB Miste d tolz j dfdfldsrix (BEster? @atseatific, Tayet
Therapeutics, Fremont, CA)J Mmi Mlstswils ls Isi dz¢ @ - dzOls «
edlsOMiff j yd Odzj dz §sdzd Bj tej dz BOIJ e Odz  (
dzO/ izOCIsdH) et@VMBDOBwa ma 1 i tco sdzOYOdzdzd Isj
tejLizdsOd §td X do-led damShfz] dgts H jdzEgfs dzf 1 ©1
d3ts dzfn Is te fjtefOfipls jfda d © dzO d dzlstce OO dzj o ted L d30 dzdzO
M G[Morayamaetal., 03 a)-lgfm GiZ3j3mj y d HoeJjlIs] Gtok
fsCOLOOI MAaHdO d i dzdzO Btec OdedsOYdw
s OdzdzOIs© O dsetcO¥YMEO BECdzzLrdw. [us ~dMml
deslsts toj d3sH j dzd e Odzy ( dzgOdzd yd J sts Sd2@z fig¢ Ote
dzj sj dzgH sl j dzd Odzd L Oydvw ) dzO Odzj stedL d3d Isj
M Majrifgcddw df@fizé dz@ded d 3 dgdpimny®, dzts
Mdiyo o MmMtOedzgjdzdj M GDC. 14 J dzOBdz¥ HC
tesHdIs] dzZlMC OO Otclsjtedv jists o tacjfd3jO dep® tofffte s
CzoOdzd f Matrix. 1 dztshlsO dzO Odze djtsctcOW f
Yo JBOE © ftod Odzj otedL d3dilsy, dzj Skzo Odzd i
dzj SEoOdzed M GDC. RL®Bjded dzgdWIsO dgi otHWIS
BsL i ydzs C ol o tstsBBE OtgpPdzd jo sz a s H Odzj Is s,
COmMOwls d HejIsjy ctkzfd OdzgjotedL d&3dd. 1 tedd
Cs2dtso ] ftod ~tstcO® My BYyjdvo 0O o BOBRCJdIs
stz ftoskzyeo Odzj ACT LALEH .M jlyskzte td jtedsii dog® v o O d
16% s ISt Ofig @ded]ls d3d MJ dZOZOGO Golst
Odzj otedL d3d Is§ HJ d3tsdigis@sefdeiPdsdsts | ticle jfdagtso j H J
vsjLd tjLizdzlsOlsd ftmisOevwls H gD 3dz) dzd j
dZso sl 9 jH ] dOIO MdMmisj 8O Matri x (Sluze
i lste(2006) HBCEWB] dklsdtcOIs Mo sw tsidfls M |
sy tjLbdlsOlsd tftjH]d] ds odOmMvwIis sk ddzj
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cdwisO. ¢olststcdlsy HBCZOHO® OIS jHOO jET7, 6%
fJdz dzO0 tcj ¢ Odz@tat], D@ pdw. ([N detswi dz®@ls © dZOdiAnt tc
COlts tsBW Mdzj dzd | | '
BOYdw dO Matri x SCt2dsejlsj, Ctjlds 9 tSH(
sOBddzdL Oydw dzO@ i tco sdz0OyYOdzdzOIsO H§ dzj Is¢
BIWIls ROtOCIsjtc dzO BHcOBIsEEHEIsBE O] 58 1 i) Ha
Misjtfjdze dzO t6j COdzZOdzdL Oydw o HI dze@tsftetsy
dzj dzdj SCts2dizsej Matri x (Matrix 2,y-Bost«
dzd tslIs 2005 ¢. dOMOB. 1todlsy dsHJIdd d
WBtedsO, ftojHn@Olf @peydd j yoOmls ks {tessed
fted ftojHABSHRZOKO Isjrdtsdktsedw.

1 Jis@HdOydqwiso Mg BCOLO W jSIsdO-dzO L C
dzdL Oydw dz0 o jyJ JBBtsdzdL dqtcOdd Odzj otcdlL
(Raymondetal., D 02 a) . (EHPddO i dwis OaslgstemS d
dz2v @O Isj ndedW (tslsy dgydOdz o € dzd ded ydzO Mmted H
Odzj o tod L d3d ef(aR DyOn3oan)d. thtelz] o 3 yfdztyf f tcj H ® Ote
sBtcOBiSlso Odzgy dz2O0 j BB tsdzd L Oytsdeded Isj tsdzd M € d
9 dils My B ZOdzlsdtcOls Mmjdzj Clsdodets © IsOtca,
Yyjdzj o0 BB B3dz0 OCIsdo detdfips MO OQ 81 tend c
Odzj otedL dzd Is j . 10 Mmi 3 0dzj dzd J , Oz d sctcOW
dzOB dztlsif@ed® 31 % B©ls B Mdzj H o @diflsTE l4f ©Fytel j dzls
9 JH]jdslsts ftosmMdzjHweoOdzad. tJLEdzlsOKdIs] dz
sdo dzesls dz0 twWOHdsOCIsdo dzOIsO isH d W ¢ Oyd!
HOtlsdzdIlsj J @3B tsdzdL Oyd tsdededsC ztf Szdzig 9 df.- s f 15
tcjHjdzjdets dzgj tsftcOoHOo @ OREEIMEHP dEfHisd &5
B UYUdZO O ol o desflsdz® BsHIW SOy L O
dZzOIls © tcj ¢ ©dzO0 d&zd et@y&H0B8a).( Ray mond

MJHEeBSC B2 dz JdBBBdZJL OydtsdzdzOls © fdmlisj d3C
Vi ej o, s Odzd W tstcdzed W ) mMd Ml Mstsd i &BH
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fsCtcdls@. dzfa B3I yd MEC OO R OtOCIsjtetdMmisds O
fted CtdlsOSl M Ctel alsO Ists2 HO ko j dzdyd
20 Bddzzlsd (Kal,2mme2a) & Fiutgs wde®aOdipzd Vv Is
Isj B3O § HJBsdhistedteOdz sIs Cl oft ddiKal |l m
Bd. odolstedlsy McOodw 9 Ol tjLEzdzlsOBgdIls]
tedL 3, dzi CzoOdzd f GDC My dqteOdzd. [ dZGB t5dzc
dLsdzL 9 Odzj sts dz0 MIsOdzH Otels j dz GDC dEts2 dz 1
Yyd Odzdz® tsffdzjsC O, COlts Mmdzj H jItHac®Iso fipd g
FJHESC B2 dz dZOBsIsCd. 1 sHtsBtj dzad Odes d 56 to
HOtlsdzdIsj GDC ¢ ts2 ddiEslsj frfilsjtc QHdz Oofz gl It Ste & s
ISOdzdzO tBdZdlsj tOyYydw dzO0 Odzj=00t PO G 17 2Af%s
9 Odzj ss HEAT, dLol th j W )5ls 60N dialky dd ddip
Hs®BdL dteOdzd S$i &3 HydroCoil ddzd ¢ d3 € tsdzs
1l codydzOls O CtcO2dz0 Isys O dz0 dL M@j He Odz
ZOIsO Odgjsaygdiaj dg® (5 MSC OROIBFO ddzQ ¢ RdzPoxd b €
dzOB dzt H O9 OdzO0 MO B jfdsd| sS4, d% cOlEIsTE&Y i Hy
15, 4% 6l fls@ydsiddesofis]j ) dzj d3sH W dydteOdzd

1514 v jyjde jdBBtsdzdL Oydtsdzej dz 3OIs j toed Odz
(Isddzj dz o ddzed dz O dzG EVEHIZ(Oryxs Misrdzd g tc
rapeutics, l rvine, SOdzd W stedzd W )Hd - e OL Is
B sd zZhzd&DOBISOIH | Isjydidz J BesdZdL OWftsdzj dz
YJdze LO jHdsoOMSEZzdzOtdets ftod dztsy § dad | . 1]
HdMY JeedwOded BJSEsYOMsdyd BOdRZsQdk M vy,
By 20 WdkZkzsttshsfdwy. |1 Ctds®Ols ks E8@D] «
90 dBJ O Ywtej MIsO { tsdzd d3j tc dzGls ots Idatmd o & 1 Odzh i
mMozs?2 d ftdzkzlsjyjd yjdasi 6. 1ted OBpezd s Oy
tcOL dets s jHJ ded J , COlts LOfi dze © B O9 dzts
Ct5d st J taxfddzy j19 ldap ts dz0 Y O daflaiftsy | dzf Hlst - 3O
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Ud dzd 4 dzO hBsL i ydzdskz @ tels & iz OGS dalz@fQ@del@s ¢ Ols
Cs2bts fdd sdets fs5Ctcdo O Odzj atedL BBOdzdzOIs O
9 Oy detsfils fsOH Isj ydzOIs© d dei O« O§ b o dzO
WOCISO,H Oypficje OtcH d drCd diglgtes c §dtcO o Odzj 9t
MOS MO dzj sBrtHdB Sttt HjMjl d&ddzlsd
al., 204).

tdmei s BlIs BIcteOydw dzO J 3B sdzd L Odzls ©
BsL i Yydes Ctol astsBtcOn j dad j , dzj L O d Ind dZts s
BOdJ O §tsH WsttdOIsO dO B Qdzsudzaz@uy Isg telgi
ltcddzsy jdzgd jIsts dzO Ony x otsdzj detsihgi jfHEMsots dzO
cqdwvw dzOBdEOXY 3] j kkzmMdOL I &3 Mdzj H &BF o8 j Y H
HAW dSCOoydd o0 -B@BFsEdodshsy g6 Bnyd ¢ sd
500. Bty dLojMmlsdes j, yJj ¢ tsdze jOdeyd tsdz
ydlsj dzelezstf pdzd toj L ZdzlsOlsd, C860OIsts Mmj € Of
GdeOdzs S d s i(Guuiefet ab,dB9% Nudayadiat al., DO3b,
Sluzewskietal., ® 0 3 ) . witdPd MO Mo ti R C s OCIsd to
HyWBsted3Oydw dz0 JjdBetdzdL OydtsdzdzOIls © O e50M0O
Is d o dzts, nJkztee dydeslsts ddzlsj teo j ded e Odzj  dzC
Odzj otedL d3d Ml s desipd odmts¢ tedmME L O d dze
& Schwartz 2000, Theell et al., ® 0 4 ) . Vi slstej BOISO dzO 9 (
Wsteligz dzdtcso € d dzO Onyx L O jdBtsdZdJL Oydw
ZOMsyjdets ftojHdgdets €1 d3 dzj yjdedj dzO IsjL
dzj C 2o Odzd dzjeat a.dD0Z, Malymeuxkt al., 204, Lubiczet al.,
2005b, Webeet al., D05, Cekirgeet al., 206).

Onyx e ftgdzOdgdastctfigctslz yo ©Odzy CAMEO
i dzdzO ¢ dzhwdjmjdzP jl 2 smisd e dzOIsO ftcd 79
(Molyneuxetal., 04) . 1 ttsyJ dzsdlsy d&zO §sMmistf sy
Mzl lsdgemisL O©dzd M HJtesyjHEZLGOIO ddzd HJ G,
sj yjdze Ocjdzls, MO Mmi slso jlsdes 8, 2% d 2, 1

51



(i tetsdzd sdteOdzj dzO fteddzj y O dw dzO 0Odzj o
MiH &8 9% Bl MEyOdlj. Weber d fifi-lste.
&tcdtcOdzd ceEtsdzj 3 ddzd e OdelsmMSd hsL i ydz
(Weberetal., 05) . 1td fttsmdzj HWo Odzj j dzOB dzt
90% Bl MdzzyoOdlsj, GOt Oolttdlsj Odzgj kM
ZzdHdL Oydw ddzd ME telsdshls, OMmtyd@e@dsp
dzj dzdj BBOYJ, CtdMmlsOIsdteOls 19% takzL v
Is O dzdzO® detstc 3O dzdz® Otclsjtedw. Lubicz d Mmils
JdZH s OMC EdzOtej dz BiIstsH ftod 41 ©0O0 ez O
sstedlsy tftjHjdvis ofdys dsHELEBHE O d4d - JO di jo!
Yy Med btezHnded L O ftoed dzisy j el D GO b G2 1izj Is,
odMmMddiBs tls ftedj Bdzdodlsy dzdo O dzO tsB dzIs J
ftesyj Hiztocded EZMmdzsy dzj dedv o bW dlskh-jftetskz
i Ho dHJ dzO Isj ydzO Gddei@apdy GigQ dglsd3edis digfla jCr
dzj ¥ Oh OlsO OtlsjtedO® MO MOBs YOMIs sds HEBEC
dz ded v .

1.515.rMMsstedyud MSd HOdzdzed L O IsjrdzdC OlsH
Odzj o tod L d3q

lted JdzHBS9 OMCEZdzOtedetsIsts dzj yd dedjy dzO O3
yddz § HO Mmj §smisdeda s drddisusd @il dzC
J 3B sdzd L Qyfov© dzj 3 dzz j s e sHd H B YyOMmilsdy
Odzj oted L BBOzdztsIsts tcOL "N dtej ded j Bl tERisls 5 nydizts k
ZOyddz Mj fHtojojdesdicO® twhktflskztcOlsOH jigkzd I
Hino d filte. (2004) ytejL jdzj $ Isthts dzdzts
sOdztso W 9 Ols dzj f sMtcj HiNlse j dets fMmdzjH Jj dzHBs9 O
2O B tsms s dydd bttsds sydgEdus NE@Qd dzp
ztso jIsjetdlHO Md) . v HBSCE®R] dsdtOls,d-yj o4
WisO jJ Wttt OdzO WdBttddtso © dBBtej ¥ O B L
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CdzjIs€d. 1 wWOdSCdly dzO Isted MmjHBdWwF MmJ
ss EMisdy M ®GBOCwsMduihHcEd HOddkd dzi © ¢z@ ¢
dzl sddzlsd 30, C Ot fted 40% Bls MzzyoOdlsy |
s hjMmMisweo O BEZOECSHOK] dzd] d2O BIJctOydwis
(Hino et al., 204).

dzlsts mdsdeded Is§ Ml tslf@ Anddf IsdsLdiastwdrdded
Cs2 dzdwe®alzff" € disL ) ydzd Odzj otedL d3d d to f C
dzOfmiskaf ol 7. Castro d fmilte. (1999) HTC
sls Hej OdzgjotedL B fHtcd §Oydj dels, f syd dzO
dzj yd dedj M GDC | BetaldHOoO)ydvY [ €CPEPEZDBIs
dZsow o Ols, yYyd 6C2ddsejlsj MO (dz Isdes f§ ted ¢
COB BISHjdYd Ists dqd&iz MisOo O MtcOo dzd Is j dzdzts
Odzj otedL 3O dzdzd Is ] W R dirBlaclitpd dA@i fil)i ff)iH o Ezef 65 | dzd
fdzi sdz@ o fjtedW jtedwWIsO dpls®dzfg tcdlaOdgEaizazd
o) LY OdzdIsj dzdzd dL d3j dgjdedw . 15 fijtedWjtedwl
ZOdzdydjss dzO IstesdzeB. | HH{ i dzdzj dzq § , Is j
tcdL BOdzj dz sMIsOIlsi ¢ MdzjH JdzHtse OMEC &k dzO te dzts
dzi tsd dzls d 30, Stc 6 OdadiLtdiicoO dzeh das misg @z ffdias sis
dzj ftoj €1 MdzOIls M Istsidd HdOdzBREHCO diy dztg(?¥  tfndziHls dz
CdzOG j dzso O W d B tc 5 Letiad, PAB®@I9 te d Y Gs H(s@Badzdt rtaoj L
Ml sBh OO d lIs Mawad d fmi Iste. (1995)
dzd Msdz iy Elsiginls@® Castriso dni fislsd.sils(@l 39
ZOdzdydj s dzO0 cZOHSCRBzMSEZdzded C dzgsCd o
tedL B3O dzdzOIs © hef &.CBO5).( Mawad

Bavinzki d Mmists. (1999) dL Mdzj Ho Ols
Odef otedL B3], §Yodzyjd WP MEzi 8 Hdm sddLSGY!
Cs2dzseo ] ¢€tBla®DAYKi )l tod ,gBlskztmdg @afd o) tc OdZ<
MdHBI YO ls j dzn 59 QfffY z deGrpdsdesiss® W dzjoy J dedid
ddzlsj ctedtcOded o dzj tsteG O dadu BdeSAda JIsHedsfapd iy d
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JBBddL B dUdO® dzt H 0o © YOMIsdydes L Od3j Mise
i Mdtej ¢ l WdBtesL dzO ki COdz d dzj thi- dzdzts
tedL BOzdzd Blsoatste, O 6 MjHBdyYyd MmezjH Isj"
HO9 O dzOff i dzdets i sCtedls ) JjdzHislsj dz Adzj 9 tod 1
sdwsS &ZOHe O, Yj MdzjH Cs2ddcOdj dOmki §
2O Odzj otcdL BBOZAZOISO "N 2¢O YtejL §totsdzdW
CdzjsCd. uvtLd fsyjm &wsyj HOT ®I f)fsOlda] §
sfistctsod ls jdzHislsjdz, CBcOlsts diyfj tafAadgOmw
tcjdzadV. U9 0O ls Moatw MistcObzE a3 H dcezz® s
CGOdedL Oydw dz0 ddzstcOMOSC zdzOtcdzd v IstgtsdzB
toj dzdvw ( &aly®98)z k i

[ BCOL Odzs J, Ud J dznBls fgeddlg togu@fts® dgzilzd
BOZzZOISO h 2 Gt 0 dOSHRGH tcj Hislso tePisd dzO
$0dOddL Oydw o JSMmYjtd i3 dalo@de® bgaizj 9 ©dL
9 20O jdzHBIsj dzdzO fHtesdzdW j eOydw tMhmse jd
stesdze Mdceckztecdzss otsHd HB ) COOZdL Oydvw f
ZO dIsL Odgged Bj L di3d ef(aR DYonRdbn)d | HBY i dzdzj dzd
QolsstemMCd Ctsdzj SIsde fwlsel ey HO O Htod X d
ZzO0 d dzlstc O dzlz o3 dzdzd Is | fdfdiztgjdaRisizlsdz® € ©Bdz. € 1S @
Qolststedlsjy HBCkdj delsdtcOls, Ud Misj delstse jIsg
dqdglsdzL o dzO o wWOo detsdZj tedz® j dgH slsj dzds® H | dz
HSBtcW 8 O Odzc d 56 tc OW gy jin Jj )] larls O Ig ddzHdz® ©
dzj yjdedj dzO B W EktS Oydtsdaded dil, DOYdzed Odzj ¢

C

152 dz¢ {5 wO¥Y MCd ©jL zdksOlsd

[ Odzdzd sy tsls 1 tco tsddPSudd dadzi Usli dzlO@E ff tsdz@ C
yddsd Cdzdded ydzd MmJtedd, f§lddlikze Odd o
sBtsBh jlsi@s dBR( yOBr i | stra d Mmilste. (1999)
sBLtSte dz0 dzOkztyda{drqg ¢ Hpls@dsdd dd3j Y Hiz W dzz Otcd
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1997 6., d s tizdyo@isizd®ph © C 48 Yo Bsd 13
(Brilstraetal., P99) . 1 SHGetokzP@OwgL stsp § dzelf-s ON O
B dzidlsj dzded fteskzyo Odzdvw, J 9oC dz¢ Yyj-dzO o
tedd oCdzt yoOls MO twkzflskztedqtcOdzd 0Odzj o tod
COC It tolz flds@rCte@ tefOdzidj, C1 tco j dzd Odzj o tod L d3(d .

ltotskDy| 1 tes2 1 too t5dzO0y O dzdzd ltesd { JL E2dzsOIsd f taaf
dzd O daj- HW o Od dzj
tedL d3 f tc tsdz-
A d
Is j dzdztg
Vidz-| [ BT | 14 - lidz-| [ M OIs| 14 -
dz0 TOdaj- | §1 dzd dzo i Odpj- | i dzd
sChiz| e L BZO| tsChlkz sCz|ted L 3O| tsChkz
Ldw| hd2¢€q Ldw Ldw hd2¢€q L dqw
Bril st|201 61 26 13 NA NA NA NA
mi lstc. ,| (24%)
Raymond& | 75 (0%) 40 37 23 6 46 42 12
Roy, 1997
Kuet he|l74(60%) | 40 52 8 26 41 46 13
)l Is1998
Byrne |317(0%) | NA NA NA 22 64 34 2
fni Is1999
Vanni n| 52 (0%) 50 35 15 3 67 28 5
i ls1999
Koi vi s|52(0%) |50 35 15 12 77 19 4
fni Is2800
Ng d ,fi] 136 46 16 38 NA NA NA NA
2002 (44%)
Fri ednmn 83(0%) 33 63 5 19 35 61 3
i ls2903
Murayama i | 818 55 35 10 NA NA NA NA
i t. | (42%)
Sl uzew 160 (0%) | 71 22 8 6 59 25 16
i lsts.
He n k e s| 1811 66 21 13 NA NA NA NA
i sts. (45%)
Cr onqv| 46 (65%) | 37 50 13 NA NA NA NA
fni IsaB05
Mo | y n e| 881 (0%) | NA NA NA NA 66 26 8
fni IsaB05
Nor b ac| 239 (0%) | 53 21 26 NA NA NA NA
i Is2805
NA = HOddzdlsy dzafj MO §ted dztsy d dzd
sOBdZdyYPLBB] d&O i tcotsdzOyOdzdzdlsy d ¢ sfdzj Ho O dIs
J dZH s OMS EdzOtcdzed Mitedd. 1twetsyjdelsi Is o MEtsBd § €

[YjSlkdodesMissO s ftetso jHj dzOO- j dzH 5¢
Yyd Msts My HJ Bsdhisted tc © tste@zddsQ L@@ V¥ dz@z0Mm I
BOdzdzd W MOC. 1 JLOoadMmMdds tsls d ded ydjOdzdzed Is .
dzdJ, Bls Betshidts L dZOyjdkdy 4 HO M BBt
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ftosfmdzj HW o Odzgj dz2O hisL i ydadlsj Odzj o tid L o3q,
Isd ydzts $ 52 dzd tcOdzd . d R o3 QG fiof b fizisdzdts IsH Ofdasls o §
d dzH 59 OMS ZdzQugtets | dzj QJ &z 1 J dzOB dzt H @O dzO |
] COROddL Oydw Cd2d sOdejj a tzdalsd®dBIs GBIs g dz Is dz
sy M tsmMdzjHo O s kZetdzj 3w 9o Odzj dz2O tej L dH
ol LCO M Iseb Qo MjHifded ffiptctsydats Odze dtsG toC
(Hayakawaet al., D00, Thorntonet al., 02, Raymondet al., D03b,
Sluzewskiet al., 204).

) (4)
ANJEGIB.O dz26 (GE O MCd dL SB Oy | detfe 5 dizO) dgcts dedff Lle@gaprts
Cts2 dzso j Oddte jor{dz@3OC teaBlz dzd C Odzls dz@ Otels j edy- ( ¢ ) .
skt foshdjBg Odj Niz® B HESCEdj dsdec0 sofnlsdyd
ZOMlslsO dz® h 2¢Ol O idyds sGpsjon) ezl dQIs® W(Qy)j dz

153.1 tsyjHiztoded bmdtsydsj ded® §edk-fese j
TOwdsls 5 dzj yj dzq j

1531uls j § j dz dzO d dzgdn® tzdpm OuUEOY Y  esYj H It

I8 dzdlsj tcOlskztedzed HOdzdzd sl € dzd dgff yded fr
dzdwv o OQtdtcOls d3j ¥ H Iz et3al., D99, Vinnidesetal., BB i | st |
Ng et al., D02, Friedmaret al., 03, Murayamat al., ® 0 3 b , Henkes
2004b, Cronqviset al., D05, Norbéacketal., ® 0 5 ) . Henkes d fMmil
Motsy ctdzv it tsBMjtco Oydtsdedes fteslzyo Odaj ¢
sls MdzEyodlsy &0 tkzflskztedqteOdzd d&sLijuded O
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Cl tco j dzd dzj Letchl, D(0Hle n k el I@@&ERO dzd st r a d
(1999) MmMi BN 09 0Ol Y hissiz@®L &OO kz dpdrs 9 dzf oa
tcdteOdzd Odzj 9 tod @xgdec 2df Isdz® d 2c@UAKIS P OO Br-1 1 st |
9dyYydlss tsls fwesyjHkztedzdlsy Emdztsy dzd dzdv MmO
OIsts MOBsE BOLZEO yYOMmls tsls Iswa §tedaddwoO
etsdztse d ud dz  dzdy oyt dsO Is[d nidsiz teHs jozts frHlsts CHABO M § o
o0dzdIsj dzdo O d&O OMtsyddteOdzd M jdAse OME
ydvw d Moz tlsdetsmils o OtedtcOIls Mmi slsd j I5ts Jd3j
7,8% (Raymond & Roy 1997, Kuethet al.,, 98, Brilstraet al., D99,
Vanninenet al., 99, Ng et al., 2002, Murayama et al., 2003b, Henkes et al.,
2004) . Friedman d fMmilsts. (2003) MMi tsBh
dztsy dzj dzd v tsls 13 k%, dazs dd®] «<f dzh Olszdfi dL Oyd
JHO O 0, 8 %.

1.532v tctsdzB 5 d3B tsdzd yded & Mmdztsy dzj ded W

1WEetsd tsls dzOB dzs HO9 OdadIsj EZMmdztsy dzj dad v ,
dzd W dzedfud is@=s2 MO SteOdeL JlststedzOISO iy d B Y«
d3d ydeqztsL 1 yJj dz d dzf z ddlsal., (ORy uletheeet ahj PI8,
Murayamaet al., P99, Qureshet al., D00, Derdeyret al., D02, Henkest
al.,” 2004) . Is dzdlsj eOlskzteded H Odzdzd dzd o OlsO
Mdzi H J dZH B OMC EdZOtedets dzj yd dedd dzO BsL T Yy
17% (Kuetheet al., P98, Pé&z et al., D98, Brilstraet al., D99, Murayamaet
al., 1999, Henkestal., 04 ) , sl Ctjlsts Mdzj Hoe &, yJ
azts » dzj dzd "y Jfids dazds? sdf CosdBfddtoydd, Sdls
J dzZHtso OMC E dzOtedztsIsts  dzd yJ dzdjJ dzO (d3tOL9 8y dzde
cOd3¢ dlsy dzO0 fteskzyeo Odzj MtejH 59 § GBYydj dzls«
dzdydzd sy Ml sdisdw {dadds dedj. fyfjlsly dzfidts- j2BPay dzd
mMedzZsk® d MiHgeBl., BOG) (Pédltcd HjMil §Oydjc
zOMmilsi §f o Olsdzd 5] drHe§ edYMC 2 dOTE dzPIs @) § sfgtgj H g s
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mMzda WH = WGOML 7% BIs §O0ydjdisdlsj, HIsC Olsts
12%,fnj ©OL 9 d9o Ols -CLidipdgsl.Is jlddslas] Wislsts ls Isj L
HO BJ HOIS BSISHOHjdzd dzO IstetsdsB 5L d tc ®dzj dzO
sjtedd, t©OLftdkslhy fzdOodzgftf sfiplcj HEg Odzj o tc«
stctsd3B j BB sz t5ls dzj C 2o OdzOIsO Odzj otcf £ O M
zd S Oydw, CBEeOLt M COMO] L O dzj i dzd j Is
al., 1991c, Klotzschetal., P98) . 1 Ofmlsi f 9 Odzj Ists dzO ¢ s
By d WO smdzjHmisedj dO BICtshsetsfdud d |
ZO COIjlsi tO® fftod dOoadeOYydwlsoO ftejL Olsj
dgdzd o LHED d2O jeabzad <B83) .( MafplkQdse j dats |,
ZO Odzj otcdL d@ZOdzdzOIs O "N d2C O d d3jon QfdEfiusigads
2O odlsOdzdets L | yYydes Ctol astsBteOn jdzdj MC
zOMmisi f o Odzj Iss dzO §tsMmMisftesyl Hiztcdzed etstcts d&3B |
a., 02). Lylyk & Gioino (1996) fttd Odz
cflskztc® d GMlstct® wdm Oty gy &Y WS Bl
seWwidgwls Mi MM MisjtfjdlsO dzO ~df jtesBOGE O
Isj B3dzd sy ftesweod dO Mk OOA dsdHOdgdw ¢
dzts ¥ dzj ded W , dzOMmlsi f 9o O d yYyOfmse j ddzd H dzd
Hi dzy Ol dz0 dBdetOydWis teisdzsd dasftaOdE<OE dedirO oy d
Ci 3 adlsOdzjdz Mi H Bl C2dJtcOdzOIsO Odzj o &
Cs2dzco jIsjet@D®O@R¢yn 1 sdwWitseO fitedBHI Is
¢l Mmded dMmnJ B3d yded HilisfaizteS) @43 H2d 8 OC d o Q) -MO st
9dls MjnHBdyd mMagd (| SBalsdide YOy d

g YydIlsO dpV,tcOfjydosdzedticOdzdwWils nJjf Otcd dz d3ts:
fsdzLd o B dOMISISO dO ddzsj teo j dzy(disdz0O dzdzO
hdwlils Bz Odesd S sOckzdzOdzlsjdz jWJClIls Bd Mmdzj
ZOSIsd s O dz0 dMmnJ d3fy dedn diftsptete] foze[tsy | Halxiigida © O
sBte) O fwmsodhjdzats o ded d3Odzed y dzO | todsdztsy J dal
Ld BdrO dBsedzd HO HBEMasydvls ojyj dOf

58



ftejtfwismlso Ols fttsojYHOd] sts dz2O0 f sidzj H o (
nandezet al., ® 8 6 ) . EsEgOH 90ydzs HO Mmj fted dz
OHjCoOIsdzO d BJLBfOMdZO HESL O dzj WitgOEC ydtse
HzteOIsO. 1tojftstel yoO© Mmj f toddz@y g filed gz0 dadts
nifOtedd (50 1 U/ kg LO ol LtOmdd ddd 2
OH j € o GbyEQEZIStdOyYydw s oatcj i dzO dzj o tetsd dzls
(Nagaiet al., B97).

lted dzOfis) § o Ogzglin tslal2d lsitefts dfBts &3 dzd ¢ Oyd d
WidC ydsdzOdzdzd d3tsL i ydzed L tsdzd dL ol gt o Odzj
BtsdzgL OHI dzytnls jsdZddzj H 91 L MisOdeseo W 9 Odzj dz0O
fted dzdf MmO dzO € sdzOIlsj tc O dzdztet af., ®i 0830 ts B & Q "djlsc
2O W OtdOs saztsc d yddds O] Hsdp@si ddp ldstelOfgd€id k) W d B
zdIsd ydzdw dGJHJCOMR) dzls d HdMsOkdestsBls Ists
fdOthkO0 (ol tcrndesMmls dzO ¢ sz Hdedw & dzj € C
al.,994) . RdAzstcOOIsj tedOdzdzOISO IstctsdZdB t5dzd L O
hdqesSCts LO HjLddsj cteOydw dz0 Istetsd3zB © MO
B - Odzd ydzOIs© iz jSC MO ydw. dvjtcjdsd dius tc
CddzOL O fj MmMisdecO i dzdzO Otlsj tced OdzdzO to
HECOLts 9 47% jWjClsi btalj P9B®hisdj Gz QOd
i1 dzdas? dfd tc O dzd , tczf Iskztold fo®ldzg | BAXE D tcdz® 3k tc
stcwBo® BI Hj] M fsodOFrdapwiostd dspdzji stc. (
sBh Qo 0Ol LO Cti aotsdL dzdletctyCzd O f @ d Hfizisof | ez g
foydjda?sd (16%) Cronqgqvist et al. (199
fsolsBtedzO Odzj atedL d@ZOzdzO twlzflsktcO, jO Istey
BsteOcdw, o] tohy tedsOddsusld® dlstcOdzmW sStc 3Oy d
dzj L dw. ) @OedHIte dldsigjo Q OC dz¥ yOoe OlIs, yYJ Wdsts
i fteddzOcOl MOBs fttd §Oydjddsd B-HEMs
tedL 3. 1 s5COLOds j, yd O0ByYyd<mddzoes ( d dzr
BJLGIOMdMs] SIsdodes MtejHMisoets dzO dL BBt Sk
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ezt skzted tc ©dzq Odzd oted L d3d d ftotsyd H 2 tcdzd
(Mounayeret al., D03, Avivetal., ®05) . Aviv d Mmilste. (2«
Motsd (tetsmdzy HW o @dzai dz@z0¢ & Bls tff Od)dplgRBES jtedzts L ©
dzsy ddzd OB YO MBOFLHS592% s fdziyddgs | ) |
ddzd yomsduyudzO tj COdZOdzdL Oydw dzO Isiiets 3B ©
dzs, Mounayer d fmilte. (2003) fdtd 13 { (
fted dzOG Ols ddzlstcOOtels j tcd O-dlzsmEB)s datz fnfnIOB By O ¢
] dzdzO toj S ORO&ZdL Oydw dzO bLtesBB O Hited 92
Y d zOded R J BstOE dyded EMmdzsy dzj dzd v .

1533c stese j dzdz® Odzgj o ted L BOkdZO tekflskztcO

bdzj otcdL BOzAzOIsO tclzf skztc® o tOBEdIsj
feOSsds 0O J -sifHodgsizdtsly  dpO Asigoye. d 1 s deisdylsigjte O
HOdzdzd yYyOMsBISOISO d2O0 WwWilstetsGe j dzdzOIs©O Odzj 9t
2, 0% d 8, 8 % al(, Ba2,gvhlavanienal., P96, Raymond & Roy
1997, Vinuelaet al., 97, Cognarcet al., 98, McDougallet al., D98,
Ricolfi et al.,, D98, Vannineret al., 99, Doerfleret al., D01, Nget al.,
2002, Henke®t al., D04, Crongvistet al., D05, Norbacketal 20 @Hy) . |
sOO0dddg| 8t r a d (e dsygj.dzls(i UsO 9030 W Istets ¢ j dzd
ddzd IstcOo 3O dzO 0Odzj 9 tc d 4%gBrdztizgtval., HIOK o1 L dzc

dbdzj otcdL d3OdzdzO twckzflskztcO® Bd BsEldzp- HO o
testej dzlsG jJ dzsdztse d ydzOIs ©  f dzens deder. © Y d1v9.9 3K o nifi
mMdmlsj] 3OIsdud dz sBL K d2ZO Odzj 9 ted L dz@dzdzd Is J
sOdzso W o Ols, Ud o tcHPPRFI®ls O ¢ HaObsts § ® dzec d
gL mdzj HoOdzy J drLol teh jdes © Hjdgv, t&&-B60OIst
9 J dzj , ¢ Ols s -otadifisd Isf tgj Ldz@2 o dlsy 6 Yyomo
ddm (somiay,@®na3) . 1 v dzOIsO o Ofeis-j tcd O
LGdpg BtsdfOs] ydtsdzOdzdz0 oi LBEZHO ddzd ¢t
fmMi hts BBy j HO BI HJ] klsjydulg®O8Y) OC bzl (
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Odzj otedL B3O dzdzd Misjdzd M s SOCO BP0 dats
GOdzj sts Htod Of dzd ydteOdzj dzG IS¢ tindzldstey O frifdsdim@d d
HE® jH] HES tokzdfd.ZAcI06 )(.Sali itothstcOydw dBsyj
dzj f tOo ddzdzs BOddf zdzdtcOdzy M OMdMisdtcOh d
o 8BHOYO, HBECOlsts M dzOMmtsyea © o 0OdzjotedL d3
i, etsC Olsts Mj HtodHBEYH OH PsdDugg@ & -tcr 2z f
90O Misj 20 dz2O odlsOdzdzO dsL i Yydz© ydtesk
¢ dzj o tod L B3AMdEAIOAY ] d3tsy § H OF B Isty  tflde  Suts(2
ddzd tsls H®fMl§ Gayfdrodz] jdelss sdzd L Oy d sdzdzOIls ©  dzd
tcWHCtS Isol toH] fdzi Isdetslsts C 82 dzdtcOdzy dzO (
Bsedzs HO HBOjJH] HB Wistese j dzdzO thzff Iskz to
~nOtOCIsjtedMisdEc O d2O0 Ctl aslssBC O o AOBIW
yddades di3tsy j HCAD IS frffi ta tid@jHdgd ;f o j HY sMisOo €
MdzOBts dBWMIss o Misj dzOIs 1 QuA®9s jCHdz] o et L BRI
(McDougalletal., D98) . 1 §twzddzd ig@ODmer f |j @irdzOd Ml
sls fjllsj (20%) tkzflskztcd J ftodyddg dz0O ts
Isd CafsC Olsjlsi toils f joWstedqtcO® Odzj otcdL d3OIs(
(40%) MO dOMmlsi 1 ddzd s otcj dzj dz0 etf sMisO
a.,D01). uvj fmisBhOsOlk LO 20% Mmdi telsdzs
Odzj otcd L BBOdzdzO® twhklflsktcO d 0% ddz6 OEEFAY L D1
ZzOH 9 Ols yYjMlsslsO dzO wWistetsc j dzgdzO® Odgfm tod L o3
Htso OMC 2 dzOtc dzQBI0OL ziEsQhi @ zd&z®@ 5, 8% (3/ 52
etal., DP99) . wuvj dzai d&OBMz¥ HOO Ol M tclgdztsfls
Hjddlsy JOYdy dalsd. | Balssdps dzOC of dzjnidy dieizd
Roy (1997) HJj®BsdhstedtcOIls dHJj dzlsd ydz© yJ |
fted L dzOyelefjndecet® 0% § dztf iyl dzls d ydzO© d dze O dz
i0%. ui2 GOkt il s Efdsydj ddvkso,
ftesyj HEteO, MOJ dB@WS d Jadzj o tcdL &3, O lstst
sMmistcts tolzf skztcd tc O-dBP zOdzj B8tsd Bdzdnm, §f ®zj MO
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J dZH s OMS ZdzOtedzgs C 52 dzdteOdzj . wvOLd Isjtsted
(1998) i EsdigstsBh OOl L O fseadh jdzO mME dz
BOdLId Odzi o od, istBd J H W08 thisdg®OcalaRs HO MmJ GBYW
Ud Otol terndzsMmisls©O dz0 ddzd yd O dzdzO-68 © dztcdz® |Is Iz
LO B3Odz€d Odzj otedL R ts dzfsdRE s@alejsdstisd W@ed(. {f fsls
des 50 © B3y J HO M BOBZT 1) dz§ &Pz §Blsrip,ls 2
d 30Is-c ffdgv 3O 9 j teBW Is dasdntlsj YHHAD dzjzO dajl Mdxkldz SIS
BYMss dz20 tekzflskztedtcOdZzOISO Odzj otedL &ZO. Ra)
Ud Ud MistslsOIsO dzO0 dzOMmisi 9 Odzi dzO GelzlstcOff
f steydsdzOdzdzO 20 o j dzd aPdzlOj tefer | day d Esf@dsd f
HOdzdzd3] SI©® OdlE®@dzdlL7 & EfS Olgdiéls § j tafi-stc Oy
Isj dzdes d sC Htod § Oydg dzsd M twkzflskztgdtc OdzO
Ld f dzj eflsktcedtcOdzO OdzjotedL BO (4;1% M
dzdiste d ME tsls Istc Odiss iy o josHisdzid yd Md3l tels
WistesG j dzdzg@ Odzj otedL d3OdzdzO twhkf skztce® | 38 %
siLd M dzj ez skcd®@mWa2Zp (Cl oft & Kal |l me s
sz ysoslsts ftsojHjddd Htd WIstemes-j dzdzOle
tcdL &3O 9 Cdzt Yo O dzj L OB O & dfts ls[tds dzsic 1d fylszDdE©o W ¢
2O CO0ckdzOydddzOlsO mMdMmisj BO M { tssls ©d3(d «
YyJjHEZtcOIO {5 | d3B tsdetal.,CP9qf RicoliielalDBD @ gnl | I
Mz y o2 zO0 |, ffjtdai i@y ls BdCtetsC Olsj Isi
TerBrugge ( 2 00 0) ftogf fetznyo Otz ss kO o9 lsstc(d
BICtesCOjlsi o, M C2lsts OdzjotcdL BOSO Mj
HSC O 1 coadwis d3d ¢tctsdkdidsq IsH tilz joddd) fidshis jl4f Gd$D
ZOIsO JjB@BBBAEZdL OYydqvw. M Misd tc@ddapts d&u & Gzd € @
O iz skztofatOdhOd® ®EHz j Mi hts HO BIi Hj ot
sls B Odzts d&zO, LO HO Mmj ¢ tsdzlstects(@thto@oed dL o
al., 1999, Cronqvisetal., ® 05) . t zflsktcOISO dzO dgstsL i yd
Cdlsy dz0 Jj dzH 89 OME 2 dZOtedzO® | 3B 5 dzd L@ By  d3t
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fsodh Qoa0Odzgy d2O0 ddzlstcOCtcOdzed OzdztsIsts Otcls j to
mMszh jdedj © YjtojBtcOdzdZOO §jtoWizL qw, ¢ C
Wjdetsdsj dz sftejHjdzv CteO2dedw € dzd ded wj-dz toj 1
Gdzj Y HOIs L dzOyj dzd j Ists dzO v sls hyd@dnjdsO fepls] dglsiimHc
CzdzOtcdzOIsO ftetsyjHEZGLGO L O dzOdzOdzY 9 Odzj dzO

1534 czcd Isjrmndzeduyd MSd EMmdztsy dzj dzed v

| Hsfl ddzgjdedj S o btcsde 5] d&B s dg-y dzd Is |
COoya queOBS dlsj d20 fesyjHzedlsj L O jdzHiso
Odzj oted L &3 Mid deQedyOOoHAddzr ¢ d o slsj dzyd O dzd
10ydjdelsils jJ dLdzsy jdz dzO tedmMEtse j vwisls kM
5O fted oMWCO jdHBo OMCLdOtedz® fHByjHEE
dzgj dzd v, Mol tcL Oded f Odzj MIsjL dwilsO, ¢ tsdzlstsd
Ehdzsyfdzj dzgfj MO B Cls dZO ddzlsjtcj i dzO dzOMml

15 dzdls j teOls 2 te dz@B H @@zdzdzj AYj dats ts B ctgf-y dzd Is j
¢ dudgdts i3 dzd ¢ Oydd, OMmMsyddteodsd i Jpedfse OF
L dlsjdzdets 4,7 % ks 1811 OdzjotedL &g ( 1
(Henkesetal., 04) . [ Y] HO fMmj dzOBd&zt HOOO { tcfs
ydw dz0 Cw2dzsej Si &5 oadlsOdzj dz M H ) dzPH dst
COkts ojuyj MO §smlsOojded o Odzj o tedL: d30 dzdz
YO0 O lkisde j BB sddyddy wdms. & dpHdi
By HO dzOfMmlsi 1 d o tojLEzdzkOls sls dzi ftcOo
dzd Isj dzdzO d dzlstcOMOSC ZdzOtedz® IstetsdZBsL ©. Henl
sls Mizzyodl) EhmdsydjddY o tjLlzdEges i
L Oyd tsdzded s f ¢ wHZ2dzdf 3 Hzglzts H O ¥ M Po @AOB &z Isj n dzd
CsR@Bf zdcOydd s otejd3dy O fwsyjHEZtOISO
ftcjyHjotcj d5j dedets tSIsH j dzWw dzgj dzO0O C 52 dzO tsis
%O Otlsjtcd OdzdzO 0O Mi Hiso O Misj dz® dwEY j HO
9 OMS b zOt dzOls O f 5y jlsHs tasds  dO tedsQ tod i 'dLeiAs Isds™ iy
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Yydodadzslsts 3w Mists HEts IsOtE j IsdzOlstPtc Owlrf o dsd L
COdes BIs HBMIsOawh sIss kMt MHlsa® d tzd | &3
ol L dzd dz@@zjs Mt OL1 &3 ddzd OctcOo JqtcOdzs- dzO o
o OMEZdOtcdzts I &5 A W tt Qdlzd Odzj o ted L gz sy
dzd ygzs@an j W j €Ksrol Il os d Mmi Ists. (2002) Mmi i
OB MygifL dad C dz2Odz o Mdzj HMMlsea dj dzO@ d BBz dzdzO®
Mftevdss JHBRZB OMS ZdzOdzs dzj EtEIODUEZDILO PHz] ¢
ZzOHo Odzd MO Mi s He O Mzeyow dzO0 & B3d uJ
dets dzj yjdedj dz2O L i yded Odzj o tcdL d&3d, COLk
Hydrocoil, O o H@RlgHM). Matrix) ( Meyer s

1.54s dzd ded ydzd tej L 2dzlsOlsd Mmdzj H j dzHts9 O

1 08 sdzv i3ts L dz@ry glzdzqfglzd v Otc § L &z dzls Olsdz-fy dzj H
HSe OMS EdzOtdzO J 3B sdzdL Oydw ddiz0 d ddfFyd O dz
ydj dzs©, MMt jdets S Olsts My COMOfs L O ¢
flstsd3OIsd ydzO0Odej § ctbaltzk@@@®B dzd yo© 4 MOdzsB 5B N
Hiso OMSC ZdzOgdzd Olizggztb d ls  tesmdzdi HW 9 OdR)- dzO
dzd dz20 Cdzddzed ydedlsy L E2dzsOlsd ls ftetso j |
ltetsH! dzy dlsj dzdzsilsls© d&zO ftetsmdzj HW 9 Odz] Ists
HsBtO tyjdztO dO tj Odzdzdv tojL Ezdzls®ls tslis
dzd L Oty @O BJ H ] -Odzis Qe idg ¢z0 2

1541 j ek skztcO

( MsjMlse jdzdwWIls "tsH dzO Ctol atsdL dag-0 O € C
LI ydzOIs©O Odzj otcdL BO | dzj BXZzOctsftcdwilsj dz o
Cltcojdad, © t6ORBEdIlsy d&O yoOmsej MY H (]
fted 15% tsls §Oydd dzsdqlsy (Kassell & Torr
al ., 1996, Hi I |l man et al ., 200 3)-. g dz
YydHdoeodteOh Ctol otsdL dgPakzC js tetOm dapd3j dodials fot® |
OS¢ disj dzO fdzj Ho ONcHIS j dyjals etsd afiyj H d3fl 9B
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CbBzdzOkdo jdz t6dMS L O tojtkilske® §td §O
JdZH s OMC EdzOtcdets dzj yd dedj ftojL ¢ tcodlsy
ZO Ctli osdU oo OHiIi j dBA et al ., 1987). |
tedMCi lso ldstiste dftsts S i teo j dzj § sMisj § j dzdes dzO RO
dzd i tsls-2 % dzZO Hjdz HEts f sMmistsW dzdets dzd gfs sls
zZ0 (Winn et al., 1977). (JjtkzflsHdcOlsO,
sOdzdL Oydw, jJ btezHdets ftoj HiSlso tcOIsEazO, dz
BDdzdMmMlsO® BdrO dBsddkzd HO M dOMthyCidztse
fsolsstedzgs G tco jdzgg yYtejL Htose jyHOdz dzO

&3 ssHd (van Gijn & Rinkel, 2001).
] esOy| 1 tes2| 1 tesin< H&H t d ez I GOS
dzj O daj- HWY 9 O 1-2 3 (%) 4-5 (%) 4-5 2-3 1
tedL &g B4 M| (%) (%) (%) | () | (%)
Raymond& | 75 6 41 40 19 5 72 5 23
Roy 1997
Byrne 317 22 76 13 11 1,6 81 14 5
i Is1899
K& har 2| 34(15) 26 48 17 35 0,0 (0,0) 79 6(7) |15
i ste. (93)
1999b*
Vanni n|l 52 3 60 23 17 1,9 81 8 11
i Is1899
Koivisto d 52 12 60 23 17 1,9 79 8 13
i 152800
Ng d ,f] 73(63) 2 65 22 13 1,4 (1,6) 4(0) | 238 |63
2002 (92)
Friedn 83 19 57 24 19 0,0 77 11 12
i 152003
Henk es| 1034 (777) | 1 51 21 24 NA NA 75 14 NA
i Ists. (90) | (11) | NA
Mo | y n e| 1063 12 88 6 5 3,3 (|77 15 8
i Is2805 WFENS | WENS | WENS HW 9 Odzi) mrS | mRS | mRS
0-2 3-5 6
Norbdc k 239 6 42 25 33 NA 57 30 13
i Ists.
H&H = Hunt&Hess grade; GOS = Glasgow outcome scalejNAO dzdzd Isj dzi MO Htod dzsy dggd; WFNS
tcOydw dzO@ dzj otetsmdtekzter disj (Johnson d Mmilkte. 2001); mRS = mod

sOBdzd @8l jdad ftetsmdzj HWe O d jdzHtso OMEC 2 dzOtedzad €
GOS d fmolktstedeslsts Ci tcojdzi ftoj HMIsOodzw o Bls § tetsy
B tcj HMIsOQodzw 9 Ols § OydJj dzlsd M dzj sk skted te®dzd Odzj
Yydjdadsd MO JddisOdzd MEkze OtcOR desdH Odzj dz S tci o fge L dzd o
dzj Ho Odzj Ists dzO Mol yneux d Mmilste. (2005) MO BSHI

Hi | |l man d M ktels (Do BYsd 4 s gzts H ARzt
feskyo Odzj d bkMlsOdsewesOls, yj tjHEZSydw
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tcjtczflsktcO (tsls 10, 8% HEts 2, 4%) HtjL 4t
ddm HB dLol tehoOdzj sts dzO Jj dzHtso OMEC & dzOte d
BsOwO My (Tepbsdodpd ate) &G ds  § tod dztiy-§ dzd J
M dzddeyl ddjlss M kL d dzj $OttMmise jdz ftetsH iz
M3 lsdzsMisIsO Bls tcOdzdzts Hesa. |SBs0c2s. - toth (¢ HA
9 0dzj Ists | SAT yYJMmMstslsOlsO dz0 ftsolstsipeets €1
ded J Mfets(ndzj HW o Odzy s YJ IsdtcddddstoH dedefz § jO
3,2% 9 jJdzHBB9 OMC zek@cBADELY. (MplbigBBUN XS IS ¢
2O JdHBo OMCEZdzOtedzts Istcj sdtcOdzed okt Ilskztod t
HSCdZOHe O 1, 4% yj mMsslsO d0O tcO dddgtsy jifelixio Is tst
ss) d 1,27% yJjmlsslsO dz03 Qi mdett ) ep is ts tzgz
sts) ftod GtosmMdzjHweoOdzdd o ORIy ,dz0 18
2005b, Sluzewsket al., ® 0 5 ) . 4 dz] His9 Ols jlsiedjtdn CC dn-d@lz dif Qds
sstedzts € oo jdzaj | ftodezdzdOfgEY dzar® D,dZ %.tc
AcomA, dzgj i dzdzO S dzzL dw dzO0 L i ydzOls O
Ml Mlsswdzdy B oty didd dzO J dzH 59 OME &z dzO te dzts
WOCIlssted L O dzOMIlsi f 9 Odzj dzO tOdzedets ftsols
Rooij, 2005D).

15424 &30 s ts B3O ldzf Gtz o § dzd Odzj 9 ted L d3d

Kazekawad fi Iste. (2003) HBSC d&zOH 9 Ols H Odzadzc
dzO A Iz o Odeds 2ulssj e dzdfyiOfy WO OL 8 Odzj dzO =&
fted Ctsdlts | dOBdEHO OO OMtyddteOdzO H
dzj tc Kezekdqwaet al., D03 ) . CHfIsjcOdBO Y tosmdzj HW o Odzj
fteso j, QI IsOls, yj Htd 1/ 3 6l f GydJ dalso
tcOlsdzts OLoadIsdy dzO dzj 9 tots dzts Gid a5 J figafizis
f sHisB ] dad J , O ftod ®MlsOdZOddIsi Md B Ilstsc
Gonzal ez d {hdttddedsHP2OEG2 Iizd tc Oded M -BY Issd
LI ydzd Odzj otcdL &8 d HBSE &zOH 9 Ol € dzd ded y dzts
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stse jdzs fted § OydJ dalsdjldg) § dztieefddjs @ o] Le®@ d
(Gonzaleztal., 04) . |1 Mo tsj ¢KafjdzjsHhe @fdzjfni Ssttd. e b
11 foygj@dgjL 0 dz0 tyjHoadcOlsjdzj dz dzj toe
Odzj o tod tedgdhdzj HW 9 Ols J W j SlsOGD@O y f3B thegzd s@
i dzdes tSBtOlsdets tcOLodIsdj dzO s dzOS 9 Odad W
10/ 11 tls MdzeyOdlilsj HJY dztf oIS d Ofsly iz Ok
9 ntHO dzO {1 tocts ) dKpalislved aD,dAPI. thubiczSet al. £004)|
fted 13 §Oydidisd (9 HBBMEYFOEE e OS¢
Odzj otcdL &3 Htoctso j ¥ HOI jdzgHtseo OMC EZdzOtedzts &z
SCdzzL dv dzO oGl Qirzj (dit alp@BDIBj4t3 d 1 tdsisgiQeH j dzd W
fjolkdyjdz fsHAtSH otHd HB Cdzdddydts f Gt
o dzsh Oa Odzj fHted 33% Bl §OGOIMHisIEs HigZEHO
Cdzd dzd ydzO M B stEMI W tsdzj CIsde f®smdzj H
tedL 3, dzjEC&roPUd zQears M Onyx, 80% tsls
BOMj WS )] fsHsBteddd ddd MO il @O dd
COts 20% s Ikwa MO ddi30dzd o dzteb &@p Odzj
2005b). 1 HEcO MmMjtedw dzgO dzj ckflskztedtcO®
50% fOsydj dalsdlisy M o defp¥ Hatzlefdel )y udigOts taf H § 2
tdteOls foHtB ] ddif @ik Hyd(aElovesdisd . Mi0 sy
i tots &3 dzO et@WBAB)e r

155f j dssH j dzd 6 Oh d s j R ded § g

H4IsOdzH OtelsdzOISO s mdzed § O dz2O MY d tc © dzdzO
dzj M sMSZH@MEE@LZL JteO® Odzj otedL &3 fgt h Jots
al., 1994, Debruretal., P98) . [ ¢ Olts twOdedzdlsj toj L kzd
fsmtejHMiso s S22 ddeOdzj BYWRO M flddBod
SC L dw, dzjotets]j dzHiso OMS 2 ZOdzOls @ de sdzj & «
ud mMed dOftejnl ¢ o, nddspls O3 ipzlstOueX]dztsizpoj Is § |
94N HOdz] s dzO EMmistets? M€ as@) dgeCs dfdis BOfyftig© ¢ ©
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LOoadMmMddiis tsls Istso OF t5lddis s @))€ BEHPDIc@zBsHI " j
oddiBO d jWjSlsdedzO 9 L d3tsy detizfiflds Zitc@ tgdDjdnaqfj de
tczf sktcdteOdzd Odzj otedL 3. v Mbstcs2 Miso OO 1
9 Hdgjhdets otejdzdi MO dBdesects, M wWOL dzd yj dz
[Mdeso dzed Isj] 3] Is 5 Hds 2judBs Odnffiiis\Ei@digddizls d tc O dzd
Isj n A€ i3S H j dzd dz6  IsrgtBtdkd B DB P, ( MOCIss d Isj
9 Cdzt Yyo Ols Y sMmMlsOoawdzi d20 ddzlstcOS tcOdzd Odzdzed
BOdzdzOIsO©O "N d2¢0O. R HOOIO ftsHAtSHO O B30I
Yd cdzdgOlg® dzj o ted L B3OSO, L Of OL 9 Odzgj dzO ftets
Otels jtedw, jADCKHEY J&z® tedMSO sk 5 jtededteO
Cs2dzse ] 5 fsMsCO @O0 dstedOdzdslsts dGisL |
M s3] dz@lste j f s L dzZOydlsj dzded BsHIW JS Oydd o
Ml hts oHWIS Hts MdcedadW S Odzlsdzets ko j dzd yOoe
dzj S PdPdzj otedL d&3d. [ tsLi ydadlsj Odzj o9 ted L dic
Cdlts M Mol teLo Ol M IkjrddyjmMcéddaftjHd
dzdlsj St2dz Isjrded S d.

1 OYJ MisOO HOPV Pdzgf yEd L B3O M LAk O " C
Cwists Ml slsdatsh jdzad j Ists Odzj o tf dek@RECAY das Idn O ¢
HgOMdj s toi Is dzO@ M d2 & Bl® d3pnns ts Q ¢ jCdis dof dixfls  fflsts)
Yy meédisjy ftojHdLoadS Olsj dzfflseo O, Mol tg-Oded |
tcsC O hd2C0, oCdz¢ yo Ols ME jesdedzs Qs 9P L 820 dz
tedL BOzdzOIsO " 2¢O, ©®OA[¢$tdkzyc diedzE ldzs st tf
CteOdzgd yolsoO &BiyHkz hd2¢0O0O d fsHAzjy O Ols
(sts LOMts HBYI dzdzdIsj dzdzd sy EfMlstes?2 Miso © € «
BIC ot BOMsidAdIsj] MO twOL OBl ded - yj dz
Wis@ d o3 - Odzd WdsO oQdjddfjls jddBy W2 dzd e Odzj . [
Isj rded € O -@40d fplOfts@aztsIsts € 52 dzd e Odzj ddz0 dz0 dz
tcOdzgj d20 dgd" € d Bl jdBtsddL Oydtsddz@glsO O
td Ozdzd™w i H, &O S22kt Mj ©OLY§EEOCO

EEAY)
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fls tc,@R@LzEZ LsdOo diP h dztsls dzO0O B OdzsdzO dBsy 4 HO
B mnOdzd yjdz Stsdestesdz d Mstsf JqteOdzj O dastc
Msots@ Hizo Odzj ss fMd o MzEyoO22 dz20 Jddzlstc Of
dzO y d dz -Ofjgfjfilsls] tc O dgtsIs s C 52 dzd e Odzj f tsL @ sdzv o
fdzl s S BRI OCISdcOdzy dO BOMOISO Bl €
d 2adMmMBs OO Mis MBjsdz@ tedf@ ufdaslz L 2Oy dzd J ¢
Odzgj otedL &8 1 hdeesCO hd2¢0, COCk&-d fte
i3 ted. 1t IstsLd dEDwaPdg d fig jjodrsihfraiEfigls didg@ B dz
sjteOydw, GCOCIts d tjHEZSYydv -di d OO0 bz
dzdSCdlsj HftojHMsOadzvW e O hdesits f dzflsj dd
zZsdzW 9 Odzj Ists dz0 Ctcl otslstsC O sIs Odgj oatedL ROL
YydeSzdzoydw. 10 0L QEERdUQ NS dw s & @ands® & o
ftofismdzj HdadIs] de" CtsdzSts EesHddzed ] f tsweow;
sjrddyj MSd RrOttOCIsjtedmMisdSd d dsHsFW d < O
CO BilssHi Is ff Hyde® dw Ozt ¢ fupda® tcJ ts dzfmls to
Odzdzd v M J ¢ d3j delds, O adf einNts Bt ls p s e (5§ dzH S s |
ModaPwm sdzz o dzdlsj 9Ofzjcldafw sdrBa dicls QG - N d 1
2O d dqLitcdLoO0dkO fttd djttkzflkztedteOdzd ¢t
hd2¢d. J[cettOdzduyj dzts fteddztsy jdzdd tBOYJ M
ziLdd, S apepsgL z8dzH 9 52 20 Odzlsd ApEtcj G O«
Ctso j . ltojL YwmdzjHdedlsy cetsHddad detsod dz
EmMstes?290 M ftsjCIsdcOls, LO HO Mmdzky O
CsAdBe skzdtz®@y@ezj otedL 8 M) "N desSO hd260.
Cas c adte? fidshplddds ts, Comaneci Emistcs Hfnls o sl 1
eCLI PSi iy fifdstets? Mlso Ols O -© fpd fig lded) te) digslztsS thdsg
2O Odzj otedL B ) StdRfdj SO O&OIsRIY d
Comaneci dqdzOls dLeojMmlsdzed Gtcj Hd BB O { t
B Od&zBfda Mis d tc O dzdh MfsteHsR h)sh .OIs© d i3OIs dgf 5§ dzlz
5dCO d dzj oBHWI HEs d3j - Odzd ydets € s tetso
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1itcodlsj fkBddCOydd f ftoddsy jddOsts do
dzd dzO dzOh tsef d.IsD22; Siiakoweekah,vD20a; Sirakovet al.,

2018; Sirakovet al.,, D20 . | tOBCdlsjy dzO dzOM dw d da
sfdls M ksLd odH bEkhkts2flssaO bkMfwrdi H
jWjClkdodssmls $OSkts ftd tkflsbkicdtcQdd, Is
®d M "Mdtetsdd Hitsd? Qi folisftgw, dzdzd Is §  fls Jdakzls s o
ndedtcOdz] @O bsdetydlsdlsj f§sftejHhlss sd
edMEO Bl ~j BsOcdyded [ doszdzjgdddseg nf tod
cs2mMlso OIsO® Cascade d Comaneci shdeclztw
ot B dz2O0 J 3B 5dafQO©YHO Y df) didg d l8g0 dzbOe - f
CjcCOdzlsdzO® IsjteOfdw, ki 2 GOkt dzgj oBHWIS |
BsLl Yydeslsts Ctol atstsBteOM j dad j .

1551.0Mi 9 teh j dzilso Odzj o 1 todQopifipled j Is ts
ZOls©O jdiBBdZdL OYydWw

{ jBSH ] dzdteOdzj sts dz®@ h 2 € Ols GO ¢zts fipte § 15k
otcj Bj dzO jdzHtso OMS b dzOte dzOls O i the & v s @&y d
cOdzj d o BBAEZOMISISO d&O IOt IlsdzOIsO 0Odzj ¢
sSfse® o BEOMSKEO dO hd2¢0L0O ko jskzd Yoo |
ojUj C2dtsoj, COlsts HEY i Vot aioids - bz dy
dzd ydzs EMlsOdzsow o Odzgy o Odzj otedL d3Odzdzd W™ i
siLd EMmMbttts2MmMlsa ® MO Mj ~OttOSIsj tc®@r dtcOd
dzd yOo Oczts IsWw 7 dzts IsGsts A dizd tztizd gz@euf) gizy B ¢z tc € Oy ¢
ded Odzj otedL di3d. | ey fip dFgel Iscfiz@stzff \ oz tc @ Jsdzfm Is o
sdgd CtetsC Ols jIsted ) fsHBBtj dz C sdi3f daG2i dzfn,
BOIsd ydesmls. 1 wetsd s ttdmMEtsejlsj, Mol toL
BjROdd UdzOls® B ddlsjteOydy d MsOL OO dzO
fsodh 0o 0 tdmS OO ckictsagi®L ¢ o IOtz &z -d&3B s dz
ydd, $OC¢kts d in situ OctjcOydw d&O I
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otej &3] dzO HBOdedff zzOydw f BOddkO. 1 tolsO
dZzO BOdZsdzO WdBscOls Isjttejlsdydss HO Htse j HOI
Cs2lts lpPc@@Jftcdizf tcj Cd Istso O fkzBugd Ckzo O
9 0dzdY fCOLOOI, vyj ftsWdd s dZzOdks jL st
BsdzdL Oydv jo ) tc@® de{f zdzdnj dzy d s dzO dzdzQflss © j dzt
CO. 1twkzyeaOdzj ss ATENA, oCdzs yoOhs 547
i tc 5 yde@zls iz ) dzts 3 dzj dzd WO frofg(j iyl CedEsdsdz ¢ 52 dzd t6 O
dzj OfMdMmisd tc BTl COSAd 0, 8%) ftod daj clzfIlsk
fosmt j CIsdo dzslsts {f tctBOGSPazisH Cdzd &e Thg j - dzd ¢
fihdts My YJeddzocO fted 792 §Oydjdsd
OdgegL 3. I twesyjdlsi s O § jtedstf jtceOlsdeo dzd
tcjLzdzlsOlsd HJj BBsdeMistedtc©® Mn sH dets ded®»-ts5 dzO
sdlsj Hej IjrddSd LO djyjddj dO tkziflkzt
sd3WIsO fj, Uj tj idsHj dzdtcOdzj Ists LpzOstc@izDEsdd
jBBsdRJLOYydY d HO &OBOdLd ttdmsS O 6O L fidt
ote] B IstcOj dzgj sts dz0 1 to s g dHsH[tdcBIB{tstg s Hf tfists dzls
Fye Odzdw fYHSCtjfwls d HJBsdhlstedtc@s B j L |
Ld IsjrdzdCO.

1.552.vuMmi ol teh j dzMmis o O-Gefyd BB Q@ ddlsj -~ dzd ¢ O

ssecOkts fMj dBOO idsf s tg @ dzijdstetfistsrtn dzd & O d
Atl as Misjdds MdMmisj 500 B L MY @M o H
sd P& SjmRedsdzdL Oydw. uvMmbts2flsotslsts | dzd
i BSHIWJSOYdY d&z0 § o] H A 5.H da®OdsEOsefedad o f
LO2dz, 9Cdzx yoOh L Okoatstcjded d tslso ke dad
f ZOddlsdgPls L O yYjd&z HO §sH ShEe dOls dj-d&B ts dz
EsCO hd260 fMmicjHmMlss s BHEPUEBD . B U ht
ftcjotcl h O klstssp]fijdsosts Isds. fos daiz®@ Ddzd v o1 Is o]
i 2 SOkt Mi od MsddsMmissO M ddMSBY oW d
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dsdzsedd cts ftwcOQoawls dzjfmjdsg, Mdcektejdz d N
BJLEBYOMdzsMIslsO d&zO Nefgls pdz®@ls@® MHi | a s dgj
ftiesMtf j CIsJodeslsts fteszyeo Odzgj Atl as | nves
ftetso jHjdats o tsfyj d3 yjdalelCtd® ys Ods ¢ R @S 1f @dgdfe
dzjHweOdzd LO ffjtedtsH s 12 d&jMmj yo, ftcd
IsSsls OdzdzO 8¢ dak A dgOVls Odz@ dapjod L d©ZO. 1 5 tsilsdztsh
BJLBSYOMdesmls Oolststedlsy dzoj EMfweOls HO H
dqdzd IsJ rdzed $ OO, ¢ dzdded ydes L dzOyd d3a- kz idzts
o 0Odzj d&O 55 BdWEtS Oyd dzdzd 2000)dz] ¢ tcifes dzf © @
Isj - d2d € ®Ots @ZBEZOGCO HOO Neuroform Atl as f
d X CsdwdekzteOydw, dzgj 8BatsHdBO, 120 HO t
¢Cd (Catachle . 1w EOISO yOMmls s § Oyd, ¢
i dzdzO@ tsCdzEL dw, jSCodo Odzj dzls ddp0O 6P fadzldxfs
Hy 3sdzMistcdtcOIls tojL dHEZOdZRZO Odzj o tod LsBO dzdzO
zdL Oydw d&O Odzj oatcdL d3Odzdzdw MOC . ]l ftots
ftod dyydlsj dzdlesmM®o E®tcdsls nj BB v o Ols HJO HBCE
Mdo dz0O Odzj otedL BBOzdzO ¢ dzlzls JtE O aizd Gs-Is 813 o)
dzdlsj OdzjotcdL . 1 JLOoadMmMdds ls ¢ sdif dzj
Misjdzlstso jIsj MO ftoddzOcOdzd, dzdo OO dzO { |
sd ndedud MSCd, ddzd € dzddzd ydzets L dzOudagf tslis
dzd & €,3%.

1.5.6. Learning curve

[ OdzC s te@o IssB tcl M Ols o dzd d3Odzd j dzO lm-dzO Y4
Ud dzd J ftocd JjdzHtso OMSEZdzOtedets dzj yJ ded j dzC
Turjman d Mmilte. (1998) o Moty da-Mmdzj H ¢
sstc® Ml sl jlsMisoa © dzO Misj §f j dzlsO dep- j dzH 5
f sfiptdnjls o J dets Mdzj H dzj yJjdzd j sts. micsdeseztse d y
Ists MO dzj S o Odzed OdzjotedL BdIlsy, J - sdzL
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bsteO. wfistejH w©jlsteEBizy Ubdd dzefls | Is O dadede d
LJteOdzd § OydJ dzlsd, tcOdzdzd W Is R totsdzig B C d U J
sfdls ftohdff sPEsOsdzdlsj dzdzd Odze d 56 teOW M d
al., 998). 1 MmMetsjy (tetskzye Odzj dtcSAIlsn gjhdizrefts ofip s
ZOtedzOIsO© J BB BdZJL Oydw M Cs2ddtses ] &O 94 1
tcOdzd OdzdzO 0Odzj 9 tod L BOM dztsy dsjlsddgfs'hIg Qlzd j u jdzOH &
Yy LO fitwedlsjy il ftesyjHbkted, dL ol teh j
ftesyd dzlsi Is dzO Iz frydzts %Sz frpdidtIDi% 6B %0, @0 1 O, f
sBhdwlils ftetsyjdzals dzO EMmdzsy dgj dzgdv L ®- o fipd y
tcl h Ols o dzd d3QdzdyJ ! dgoyBlfisls DOz o , § L dzi i al2® diz
dzj otctsd dzls j oo j dzeydtsdzOdzj dz si dls © Htekzed Is
O EMmMotwoOdzj dzO Isjrdzd G Ols© HIED deRjts 8BS fH]]ls
(Singhetal., 02) . 1tk OoltstemCd Ctsdzj Salsdo Oc
tedL d3d, GCOIts 6d twWOLHjdzv dzO i tcot-d ols
tedlsj o vyjdalsi tO. 1tOoad of j yOlsdzj dzdj , .
MfOHO Bls 14% dzO 7%, fttsyjdzlsi Is dzO dzj Is
dzi sBrtsHd BsMISIsO tsls didzts ) § flsess 1P j%g o dO  dAgy
~nSHdBsMIsSIsO s § sMdzj Ho QMs@s RPWk tocE] Y2 |
lischet al., B97).

gl "B Htsteylzofidso dilsj dzj dz sBkydlsjzj dz W j
o0 d fHtd IjrdduymMSdl] dseotel o jwjddW
Zsedw Cadlsmeft ens]Mmlsjdisfisteglzyeo Odzy d&zO P
MizOB &z HO O Bt jHjdzj O ftesyjHEZdE ¢ tod
Hisdzz 3 dzOdzdz© Isj e Of W i o1 o Steasdyyjj ddEsdOus@iz0m ji
dzdlsj EfmMdzsy dzgj dedw tsls 16, 2% o i tco OlsO ¢
Modis 5, 6 ewkzfc®,) SOBRPs Gtz dlsjy MO twOL {
tcOL d&zd ydzed disf g OIBELON Hdls. 1t Mmish-dqvw da
dzj 3d d W OlsOdzdzed Dfifpdaesq figg flagdzts deOlszOEY:, 8 % |
tclzf 9 Odzj ss dzO B dls d Iirdedud MEd Ekd3j ded ™
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b olststezPejdzé H O Ols d L dzOydlsj dzdzts dzO dz0 dzj
ftoeso ] YHOdz] O JtesyjHEZOSO, ftosfstcyd s
zdL Oydd wls HOHjdz S jtOltste. I Ljlsd L Oj
ZOdzdydilsts dzO0 Glsdshmdlsj dds Mistti @3dd ¢ td
Mlsigls Isjrddf OO0 d ftojH c5dzOE0Ols, Yg- s dls
ststc, HBfteddOMwh L O ftesyjHEZodZOISO BjL 51

16.,utcQodzdIlsj dzdzd f teszyeo OdzdwWw dzO 1-dzH 59 C
dets dzj ud dad J

1 O0RtsBtcdWils dzOyddze L O fMtcOoe dzj dzd j ydzO | d
dzdlsj] tsHr®hdaddhegd YytejL Htotseo j yaOdej
Hesd3dL JtcOdzes fteskzyo Odzj. B8 IstsL d disd3d dzls
2O IktsLd Ctedlsjted?2. 1 JjHdtsyj distctsass f tets|
MC OO Btdzdzdy® o sktsfdts, AdddzOdidw, f
J dzH s 0o OG0 d 5 MO l90 ~dftdcdAfc®)dtugl.,VEBOS, ni nen
Koivistoetal., D 00) . [ jJYHEZdOtBH dslsts didztdse sy dzl
o0dzgj (I SAT), 9o yYyd22bt Wtk { ™Hftc@HsO C i -
cOdz0@ f sMtej HMIseo sd3 Mdzz yO2 dzty B df dASte Bz  tg O dzl
o OMC EdzOtej dzg, ddzd ~rdbkztecdyj dz, Mmj shmi Mists
9 OMCEZdZOtdzOIsO® d 1070 o ~rdtkztcedydzOlsO ¢
42 yJdzsi 60, ftocjHddBdes © [ BjHJdzj detslsts
(Molyneuxet al., 202, Molyneuxet al., 205 ).

1l foy® Odzj Ists K u o ptialg P99, \Kaivistoet ale A00),
46% BlIs §O0ydjdadsdisj f Odzj otcdL GZOzBREO o ¢ m
9 0dzj sts MO wWORHBRIL JteOdad. RL G dz¥ WPo-Oh dIs,
ks (27%) d GRse¥sdkscdwy o0 Odzj otedL &iC
(25%) . 1] tcosdzOyOdzdzdIlsy OdzG d 56 teOBENE R 16,
fMdzj H ~Rdtkteedydes dzj yj dedjy dzO Odzj otedL d3d
dzj yj dzedj dz0 OdzjotcdL d3d dzO L OH dzOIsO dEtsL i 1
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MCA ddzd | CA dzgj MO dzOB dz¢ H 09 @dzdlztsiipsh j Pldr
yqdueoOdz0 M fwsojH] OISO ISjtOfdw J 2% o
~nqetcedydzOIs©O ctkf O©. sdzdddyddwlils tjL zdz
dzd My ®GOLdEZJYO O L dZ2Oyddis ddyHEZ Gizf dls
dzj CZoOdzd ftsMtcj HMMiso SAL P U J5 0 BB E dztlzO @ alz® 1
6 ozflsztt0O, dzZOS Wdae@dzds J fy dr- d tg Hap ¢ ) RdzEs &2z W) «
tcOdzad ftsolststoded G tol o st tsifigle tiftc ts Y[ jls1 Bifstg t6m jCH
dzstc 3O dzded Mdc dzOdzdzad dazlsj del dlsjisd o BSL
6y steOSydw d HJKJOC I ddz@ Mdgdidu@izd dzj L d
2O IstejlsdteOdzOls O-yPazfsaftc ducdfO P d4 was-dls | ,
tctcedyjdz fsSHAtSH, GGtk Blsts fted HsjL d,
ZzOtedzO J 3B sdzd L Oy d Wdz@ 1@ Helfj fjlefjo v jj 3 B) eis @O  (
al., 1999, Koivido et al., 200).

Il fteskzye Odzj Ists ét 8lA D02, (Melynkuyen a.,uDO5)
mMoks 22, 4% s fO0ydjdsdlsj, fteixdojdzd
ZO dLfMdzj Heo Odzj sts, dBsEOIs HO BI HOIs tcOdzH
fpl 58" 0o O L dz@ %G REdH oY sdstsfils BJjL ddzo O
fl o OO GEtHddZO mMdzjH fHtetse jHjdesSlsts dzj y,
(76, 5%) o MtcOo dzj dzd JdzJ 1§ & O[O Is: @ tefy totc @ W diz
1 OBOdzy dzgd jIsts dzO@ OB Mtsdzt sdzdw tedmMSE M © Mmd3
CzdzOtedzOIs © fidfctafvygOIs @ d witcz f © § -12,2,4 % (
p=0,0001). ltjHdBMseotslsts 5 slsdatsh j ded j
g Hi &3 etsHddd d J MisOldmlsduj fddiniLidzoy
edm¢ s jYddjflsdudsd dd3ds Uftpdzlg tg @gidy sh tc @xipdy
j dzH 50 OdgtS Z &z MC i Is tsls -0t s {fj Isatds® Ofn < if drO t
Ctezf O 4 3MBDXY dzj dzdJ M ~ dJtoktcc dhadz@RO (1,
Molyneuxet al., D05).

1 O)ydes J] HO i Bl jdzixd d o yw-lkzdzOtet
dzs dLifdoeoOdzi L O dzj ebkz{ Iskz tdaffte QY] (d dBldid QS tg (
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JIsts MO odgdAmyjjfitsdo 5 yJj dzlstetseo ] tsls wj o] ted
(Wiebersetal., D03) . ¢olststedlsj By dz¥ o9 Ols Isd dzo Odz
sO, OMmMtyddtOdd ddzd fy J dzHts9 OMC & de® tc dzd
cdv, B fteotH dzj ypded(yIsh®. dz0 OIS d&zQ E
Pye Odzy HOydjdzsdlsy dz2j MO wOdzHtsdBdL d tc O«
i Mistsd s 451 ¢ Oydj dzistgls 109 T {.tc Iz fioss i dulsiziO |
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9 dMsCigisiBO dzO dstsL | ydaed Odzi o toof d B B OC Is s
s@® dzOMisi 0 0Odzj Ists dzO telzd. |S2R; Oés@et al.d3 ( Zu
2019) . wuvjLd HOdzdzd My (B YRZISFOBTE O
Odzj otcdL &3 M bkEMsOdasow o Ol { teffls f3f fazdzt®lizt
ZOBO&ZY 9 Odzy o MJ tolz d3dzd Isfij o =i ojCf doBQl d3dirHstitssc
fteskzyo Odzj Desai d WMikigSCd20c6z) COBBMd
sste M Itse O, Ud dJdMmMstesejdzdlsy detOwls ¢
ftesyjmd d2O tejcj dzj bBH]OEB] & d Guzezl iz tc @ tzy
v EMlsOdzsw o9 OUsQ BBjuf Is ¢ dnisdedzs@ 19tz fipde@lOF dovi Lte

10z



ftedOMisi § o Odzj 2O 3 dets f-@dfiyiOC M@ i | tels O dz
Odzj otedL &5 MYtew s Cdastetsdzd. [ Odedzdlsj sl
Ndoslsddms d @Wud Hoedz MO § sdsta)jj dafb lsisj dgisdzmls
Uj HjWdudli s dO jMmlstescjdd otHd HE jd
Oolttjcd&zOyd™ f fomdjHo Ohs oi L fcOdzj dzd .
TOCOh Y OCktte LO WsttddeOdy d ttkflkied

1 Oh OsPMC ZMdy Gyjdvye O Ctdlsdydis- f tsdt
h jflsoko Oh dlsj dzdlsj cOlsktcdzd HOdzdzd, & Okt
B NCdw fsdz o kOLd fsfkdOydw w©ls j791
sEHEEEEdY 0 dz0 d&zOh jIsts fsE©®bQE Bdzis, ©OiZ0
dz@ytseMilse j dzgd HOdzded d o Cdzt yo Of depfniji ekdzd L €
s odzdwwls dz® ftsdkyjdedlsj tjLbkdzsOlsd.

litdBjstedyudzd S OL0ClkjtedmlsdSo d oLt
fts TBHO dzO L ydzslsts OwlsjtodOdzdes Hi oo &

 Odedzd Is4 MO MmdMmlisj d368& dd JWPdEtc © s OB dzq

I'mEd Odzj ot€dlz®dgd ded afn®G SO RO Iz dfiftp-Odzd
so tsd3 OClBts P tojlHjodd H IsW o dzZOISO dEC®d&zdL Oy
kZsedw d Ml slsdesh jdedd Mtew dss dzesS st cdts
slsdetsh jdzdj RO jldtsdtsedwisO 32 (4404 %)
M S dds OO OMByddteOdzed Odzj otedL d3d M HtelzG C
Moyamo y a , g logtste gD dwdeffi loyzideQ B tots o O M &zkz dzd Is )
sdtcOr O fted 7 (0, 88%) Mzeyow. [MisOdzOdz
mMoCydW stedzj dz0 dBEsteW sdzsedw B jL dHJ dzlsd W d

i3] btedydzOIsO R OOCIsjtedMisdE O dzO O
SftedHidd, uj BOEIdl] Odzjo tdimEdhddzd Is
IsOo &@B8O7r Mz yow ddzd 86, 9% Bls Yy 00
tedL &i3d nfned 1<Om@)5 ftej HMIsQodzv 9o OGR O 7, 5% sls

10¢



1] dc0dzsmS dilsj2?2 25dap)e teefW. A dzOB dz¥ H O9 Qjdad € Ok
Ldd fted 43 dfOBd pdhs

dtc] HdzZOIS O MigtheididEOd odztdc jo d Mtsyd d&z0 1 8 yYw &z
tslso J Isd2s3,8B6mmd4 7 B2mm. -CRzY ZOISO IsBjlsdcO
edL BO o & ik {deIsCON B3O dzdzOmm o teod fAPs BdzB 3 5
dqd dstokzdL Oydw o0 ddotslsts 20 BdW ks Oyd
[ 5C Ol 3OO jfip j" dted dr®@d 19 G s ydniz@ O 4§ 3
sy j 20 s AtsHO dzO tWilsOdzdkd yddw fjj e dgj dz
tedw. zd2 So@si@AOIS@ROA OtcOdj Isted ydzO o j dzd yd d
o OtedteOh j sl 4 H smug0 CCifssd dlis)tsQ ddrRiy i
589°2,06mm. [ OdzdedIlsjy MO fHtcjHMIsOe jdzed o I[sOB

N Minimum | Maximum | Mean | Std. Deviation
z d2 ¢ @m)( 791 4.00 24.60 5.8922 2.06298
Z d to d dgn) ( 791 1.30 39.50 6.7461 3.87081
I d f) sy chap@ 791 1.30 35.00 7.0143 3.82205
{BNtS 791

OBk YB®jHMIsOowdz O cjtdjlsedyuddlsj ROLOCIK]to
tod L &3q

t OLd3j tei Is dzO Odzj otcdL di3dlsj dzaj MJ w©WOL
Ho OISO JtdzO (B Glsdsh jddy & Hd2¢0 d
p=0, 118 Bl fttse j-Wh idzsd n e ¥s 4 | dzdizd NBs - 1Rjdis
ZO tOL d&ZdC O BjyHE e jlsj tls Mmidrdw Is
OO "hdteddzO (p=0,022). bdzj otcdL 3OO 1
fMtej HdzO h drenfedzOH O BP9Isi to (9 Otordnts O dts dnte] H BlaC
odMmMsydda( d O tc O wsem) 1, 3 jodds IsSF5 H Odzdzed Is j
Uj Mtej HdzOl O mmd o Pded ©j0 6slshrgl , 7 OH 563 8 (26 s
Msyd EBmm( 9 Otedte® ftsrMEm).2, 3 HEB 35
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[ Ll ydddgjpotedL &3d © dL9OHS OPEPH dfitgiz® to(
ASHO dz20 Mtej HdzO KRBT 4 6).d8D%,0 tfipd jorf # CARP Ttk
dzd € Odzls dz0 Otelsij2t3d%¥, (dA GOy tc OC tc O dzd ObtlzelzOIs ©
ZOIs O C Otetslsd H ddA 40t tdsvOB(de.CAB) d W dekztO
2O Odzj oz L BN ks sls Isjrdedw Mmls@skzim (
ted tc Ofladd 3 ¥ J Bl) Misdss Wz®? dz0 Mtej H dzON 2085 L | Y dz
Mdzj Ho OdZO ls fftoj HAZO T 9 & Bz ez § Rpldztf Teets Otc B | tp
Ud MIs©O dzts ¢ Odzdin106yd,v @ jdzAMCoAls W8t . a3\ T ls © o A/ @)
Bs sl ktse O tB Oy, jf tdtsted] Hdp@2 df“s MAede@ drdsLe ts d3
Adh jdgB j EMlsOdatse j dzO0 HtsMistse jtodzO L O d M o
Odzj otedL OO d fsdkZO (p=0,09). 1 tetgf-yddzdls
ydMlsotslsts 9l L@y desMisd L O dzsC OdzdL ©Oydw
dzte yo Ohd Ctedlsjtedd o 3] stHEZsOdW IEQ)-H G
9 J dzd dzO09ds OB dIPOO 3

l Jteskyea Odzjlsts MO o Cdzt yjded 599 -2% dzj
tedLddd M hdqtesSCd "d2¢d d 40, 8% twBf-skztedt
dzdyo® 10 § WdceckzteO 3

Yy jMsslsO,| ) sy, dzk

ACOM 182 23.0
MCA 371 46.9
ICA 114 14.4
Basilar 57 7.2
PCOM 2 3
PCA 20 2.5
ACA 45 5.7
[Bh s 791 100.0

v OB &z yoL ftej Hydzj dzedy MisBtejH dZsSOddL Oydw Is(
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= ACOM

uMCA
mICA
Basilar
uPCOM
uPCA
mACA
ANJeB&BPOLYtejH]dzj dzdd MY tstcj H
Value df | Asymptotic Significance (Bided)
PearsorChi-Square 10.850 6 .093
Likelihood Ratio 11.642 6 .070
Linearby-Linear Association 7.151] 1 .007
N of Valid Cases 791

a. 2 cells (14.3%) have expected count less than 5. The minimum expected count

OB d&JUBUY dz IsjMis dOMmezih § @dzj OdzO
@O &L ydzd ls

dzdL Oydw

Odzd o ted L d3d

Bar Chart

250

2004

1507

Count

100

507

AdEEZ®EOBS  dz Isjfmls dzO

&zdL Oydw

MCA

ICA Basilar

JNokanuzauuns

PCOM

Adhjte
O hitsL i ydedls j

MNon

| I
mF

PCA ACA

LO dL mdzj H 9 O@z]

Odzj oted L d&3d

10¢

TS OddL OydW s
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1 ets?, l tetsyd dals,

1 d 468 59.2
[ O 323 40.8
[Bh s 791 100.0

v OB dzd Yy MOsIsdets ©WOL § tod HJ dzj dadui dzOAf i @ y dfidedls ddzd]
kil

mnJ
O

ANdEEBO jHistlsdts ©OLYtjHjdjdd] &0 §0ydjdsdls,]
qdzd dzdf MO &O tkflktco

o OdzOdzdL O, § [P Istsls dil ot aof S  Is j
j kfsOdssd, Yj fi"jMseks ® flsOldisdy.
TECOddL OydWs0 dz0 &L i Yddl @ 6 st g dek®
ckflsktc® (p=0,000), CObt-Cskames( iGzdzdddmjls
owo O, Yjls@ddOisOs dfd 3t fdseffigientz=d3 354 jpdz® ( P |
0,00). o ,zBRENlsE bdgftcf sktcdcOdOP Odzj
sqdujMSd HEMsEs jszos sdAEOdaf LA q oL d 1§
BsLi ydz® Owlsjtedw. | Odzdzdlsj MO Mg fhlsj B3OIs c

[Is feso jHjddw Ilsjfls dzO adhjt ® M
o jdz® LOoadmddsfls &jyHkE kO J f@-missw
tdL BO 5 tzBdzslf MO (p=0, 706) .



t 24 s/lzdefOte Iz {f
1 4 [ © 1 tots?2
] 8€ Odzd L {ACOM 100 82 182
MCA 267 104 371
ICA 27 87 114
Basilar 27 30 57
PCOM 1 1 2
PCA 18 2 20
ACA 28 17 45
[Bh 5 468 323 791
()
Value df Asymptotic Significance (Bided)
Pearson ChBquare 97.316 6 .000
Likelihood Ratio 99.994 6 .000
Linearby-Linear Association 525 1 469
N of Valid Cases 791

(1)
v OB dzd WO Y jldz Isj Mls dz20 Adh jte L O dL Mdzj Ho Odzj
2O tkflskztcO® d dztsC O dRflzj @ W odEO] ditsiL)i ydad Is §

Bar Chart

Pyntypa/Hepyntypa
W He
Haa

300

2004

Count

100

ACOM MCA ICA Basilar PCOM PCA ACA
JNokanuzauua

dzO

AdEzZB@MeE3 OHtOlL G5 jdushdzj Ho Odzgj &O L Qe dmddisfslso
tzfskztc® d dsCOddL Oydw dz0® &L yddls) Odzj otedL &

10¢



StsE0Okts MlsOa O HEBO L O OdgjoetcdL &g My h
ftoskzyolhaigdsvo © HO BI HOIs Mfdj dzOIsd d toj L
Mascitel lBRAT . MiRIHtG.dzls d ydzs dzO0 dzOh dIlsy tey
stso O ftoskzyeoOdzgj HBCEAG) disdtcOls, yk-40yd
dets o j dzts -dpCD t@j HfdEO dzO o L tcOMils o MNE®d dzgsdzd |
MO BAPESftcdWwisdd ¢ jtsdjlstedydzO - OtcOCIsj to
hd2¢0 Md jedmMtedtcOls o MratHjdz §tetsy,j dz
(48%) ,pgmMisB®dzgo j dz tsls dzOM COIts dLo OHECO
polststedilsy dal EMYWoe Ollsdiwi MEide dim@Geed]fipdodsts i)
fsdzO dz0 f Oydjdzlsdlsy d hdisd &z®sQ de@ >y bap?
Misdsj dzj, U Iy G HtsBds dO dOM Bt MO
sjLd OdzjotedLdsd Ci d3 sjtedltstedwIsO JdzO fte
Isj dzdzts 20 % twsls bLchigfdzjdzde @drfls jls WGdzjfnj tOL § &
ctstej M sdzj] ZOISOISO Otlsjtedw, HBCOLts Odzj ot
9 wORCdlsy dO dL MdzjHe Odzj Ists dz®@ Masci t e
ftedHddBdes 85 ~"sHO dO ftjHBZO CdizdedS O
odmMuisidesig) df OB Mtsdzs Isj dz HW dz dzO Mmtede-H dzOIs C
sj CMisO dzO dzOh jIss fteskzys Odzj Mmj HI dzyd
20 § Oyddgeasdid L d c Odzed ) ts Bpdda® fpcfiffls OB@IQ dz0O

sdkzddzdydzs d ©OHdBdse dydss fi Mistw dzd j
 Odzdzd Is§ MO ) dof Iy @ipCrsddy ddf €ldzddf 8B3 d W c
1 s Blsdetsh jdadj dzO € dzd ded ydzOls © BOded W j fr

Odzj o ted L dgf{dzd6 530 5 d fs@®y digedlss 468 dzj Ci teo j

Odzj otedL d&3d BW RO MdzzyO2des HJOG desfRisd yd tc

90dzj Yt Htckzc {fticeotstEdjjtf so &z %o OtzB®o ] s

i BShdseddwls M&flstsd, §steOHd StIkts §O

HOdzj dzO0 tsBtoOL des dL Mdzj Ho @dejsH gze® EdERY B s

Bj djiottdscdujd HiWdydls COkt tojL kzdsC

10¢



dzj o o Mdzi @dgjsotdd L dg@lzdzO Sy dipfiste[ jwfisd wdzO B dB 2H
HdWdydls By MmMBkzhjddy o Ltedlsj zdslsts { dz
ded 6o d n dOL[dOMN juiffldffinidecz.y J dz ) §Jed¥s5C0
ftesd3j dzd o fsHdz]ONde | BB Uizt ©®QgdzE ¢
dzdilsj 1l6d 4 0ydj dz

J] disj cOlskztedzdIsy HOdzdzed (t5 Slsdzatshfj-ded g
stsdgo i oL 9 Odz M dzj Ci oo W z@IOO { dgtsisid q dz® | O dzd
LOo dfd B &zsB Otetho P Odz® Yy j W Odze v flp- e OH
ddls] GlHj &d ek f@®EON O dz¥ ¢ t5dzS v H j dats d;
900 M Glsf@EAGEPBEEYdO Mdrflssdic-C 2l
L9 Ol M Is. dzOte. Awarning | eakfi (Ray an
Wijdetsdzj dz M stcjH QOoelststedlsj Mmj HI dyd dz0@ ¢
nd BBOGcdWw, Cowists otsHJd tsH tsydzd dzind P4 tzg tc d
iz dlsj d yOMmls ©EVES D] Oddd B OC zistce d iy
g 3. Ostergaard (1991) EfmMkoOod&OLy oBI (fyd
ydjdgsdlsj) nj dLYdlsOl fsHBBdE §tojHh j-
cOo sBdzdj. uUo O L tshiste VO fipd dfftdssdimigizd Istg
stWBo O HO BI HOIS dzj Cko Oded, SCtcOlts f§teod
Yy WoOdzedw f dgjvwfpjdz ftesdLaH. o ©OLoOdIs
o dzZOMW Mo jlsdzd &zO® 5 tldesh jdzdj i hjj-Mlse kz:
YOhdlsj §Obtspgd @agdiddidled @da et al . (201°F
Ui JUdLtsHdk] &0 ckzOesetddj, SCtdkst yjf
j dzlsodi M dztsfls MO tojL dzs Ol dz0 dztsS 5@ ¢ d 5 ¢
Hdgosdazsedyded dL d3d dzgj dedv, Cttej M sdzioftcON d
cdd. dEWwos® - jdBshdHjtedd o daj f sifydej H Ml
BOddslsts dtsyj d difddolsjcOdddlsj jMkzs Ots
cdmstedtcOls ftd 33, 9% (46/127) tk §0Oyd]J

15 tlsdesh jded j @) § Pl gf Oz j MJ o dzON
1 d dzls tc © Ot @ JzeqzButlz@s f{ty dzts ¢ d Y dzl)) HOJOE] @) lsL @
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HOHJ d2O0 dz20 B OL OISO d2O Fi sher scafe. |
cOd@g23 § EMd jeddls dzd ydzO Isj 3 4 Mis B098.1 H TS
lted YJddedlsy Iy JdMmMslsO dzO ~ J d3Ble Ccld,w Is@® st
BNy o90ttdtcO® sIs 11 HMBO .4, [ dntetf BtHas] H2j, 4«
MannWhi t ney L O ttOL&ZdSO o MtejHddlsy Mists?
scale &iyHE ftdsejlsjy da My lsyjlsy Mmd
ltesyj dzlsdetsists tcOL § toj HG ISR J st dztsh jj ddltg © cdf
My jdzs©O dz0 Mk OtcOrasddejEazOM - & G5s O dz
Fi sher,C ®F€ b s elfifgdienld 22,1%, Fisher 2 32,2%, Fisher 3
31,9% d TRidsm®e&a. 4 Is ffteso jHjddW Cstc] dzOn
odrd3dy dzj ¢ Olydferdz@3) Stk E® sher scalde d ¢
Isj Odzj » Spparrdaeg coefficiert T0, 1 3 3, p = 0,017 1
Spearman coefficient 10, 2 7 3, p = 0,000. l el L COIO
dZzO OdzjotedL dsdIlsj d JjSMisjdet do dzOIsO Mke Otc
CEBOZc Oy O o9 dzd B3Oded j Ists dzO dBdetsdss Oo ISt
ol Y HO® O, uj dzjL doisd B3B)sdpdfididgidik) @B ~ffj s
cdujdz §slsjdydod -otdjeelsdy) dded ofte d § &3 .
ftoj HdZOGC OdzO ,pls YP RO d B Odale el o fis f
B ZOMIsIs© dzO H j WHiKolsjOCdz oH N Isqj jde@EsteBOteliridv dzt® o
tsls etz B3 Isj OdzjotedL dzgd. 1O Mmi 4 Odhj-dzd j ¢t
sdud MSd HtsMistse jtedzO L Oodmddssmils d3d Y HEZ +
ZO f i BsECOOdYEIBRBsSMissE QUsO@dE@® tgls HMasci t €
(2019) .sweffiggtdzilas Odz] o ficdBgI®] " JRAE - C stc
tcOls -C fifldsj dzL do j dz s dm o M islOB fgae@zd hjjd-MS¢ @zj
tetsWisdets tSBW Mdzj ded § dd®J LY AsigizQigERdsls jls , tslay § daG
tcjIstesMy J CIsd o9 SdazsOgQide LM CGPEIs d dzlstc O ¢ t6 O dzd C
hdtesCd Pd2¢d.
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1 ets?2 l etsyd dzl

Fisher 1 68 21.1

Fisher 2 104 32.2

Fisher 3 103 31.9

Fisher 4 48 14.9

teflskztcd 323 100.0
1 d ez szt 468
IBh s 791

v OB d&zf2Ay@L ftojH]dzj dzd) MYtstejH Fi sher scal e

u1.00
u2.00
3.00
4.00

ANeBEPOLftejHJdzjdd] MftstesjH Fi sher scal e

sdzd dzd ydztslsts Ml Mistswdzdy dz20 § Oydg-dzlsdls g
ttcOedw By Byedzw o Odes ftsMmtcj HiMlsosdZ wizlso i tol
OO cBRPO f&dd jHdsld OL Odz Odzj ated L d3O0dzj dz
scale 90ttdtc® hijyHHA,DOd 4 tcdmtf PrdeE dzs d &
fsdz 9 Otedtc® sls 1° 1H © 04, Ot jtefdatxizi y,j9Ids6j o C
Mtcj HdztS 11 095 [ jYyHE {(tdtse jlsj dgjj Hgfls s
M2 desmisd d&O Hunt &Hess scal-Whitneys { tots
(p=0, 99 1)dzets Met©Om Witedels | dzj dzd i o ~siyl=lig@is d
Cdzd dzd ydets f smtej H fMls 9estdd Hush tiidARSHCRIs c al e
33,4%;3i 1 4, 6 % 11d5%4
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Jtes?,| ) ey dal

1 131 40.6

2 108 33.4

3 47 14.6

4 37 11.5

t 2§ sktedt 323 100.0
itz skztidte 468
[ BNt 791

v OB iz DL ftojHjdzj dzd] MYBtejH Hunt &Hess €

A W N P

ANeB&POLYtjHjdZjdd] MistejH Hunt &Hess ¢d

[ s i dzdzd Isfij lsdis{difisls  yJ MSd OdzOdzdL dzj f t
MsOlsdmisdyi MO Ctej dZOydy @iy HE d-j BBt
dzj Misd ydets Mmdzj Isdlsj HOdzdzgd L O fyj dzlsd dzj dzdz
| eakso 9o CtnatstlsOlgRd tsdygts Uf iOWdiE] daB g jdentc F U dgxc
ded dzd BNBEGUHNBOE]L OodMmddd d s H&H M
e stcdteOdzdIsj IHtc dBRBdzd I©] .dzj\tejz fasj fig-j ¢ d fiyle
sdyj MSO ot LECO dBjYHEZ OdOdBdzj Misd wdzad Is j
ey ©Oo O d LOBBdZWe Odzdw ) GJj B3 Isted ydzOls ©

limftejCd bbso O Mmj Bbyjlsy IsjdHjdydwy L
d ©OHJBAEsSEJquPs®@. aN@dfzOL 0 tyj &z¢ 0 dz0
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CohraneAr mi t age test, p < 0,001; pSpearm
0,000.)] dzd 3O dzd j IsteWw B9 O H O dyyo jsgls detslz]j s IsAOAztY ot
HsMistse JtedzMIslIsO d OdzOdzdL O dzO H Odzded Is §
YW OClsO, Yy btLd IbtelzH |J § dzsH dzO j H( dzf
YyJjdzlsi 6 L O j dzH ts9 OME zidzQ dzedhg | f eRAgsatp jdadzds j W dz®
fMisteOdzO. | sz 3O jyOfps G & uRey@fty sk g to

9 J Y HOdz] Ists dzO olststed ydzO® S tsdemizdzsOydw,
ddzd Htej Slsdz® JBBBBdRZJL OYydqw, CBB86OILE MmMj
sls Odzj otedL d3Odzj dz f tesd L ~UsiH . MQ Jd LO»Idtéd jd3iz
tcOL dzd ydzd ¢z dleg j dd®B dzt¥ Hj dzdvw d toj L zdzls
sls didzsets Htckz e d P @ods,2009; Saldryi M dtvak, 12007;
Bonilha L et al., 2001; Dhandapani S et al., 2018).

) esWdd s dz0 Bi &z OuMSdw §Oydjdels f
Es8CO hd2¢CO

O O L | s CaPdfjgdelsy sz yj dzdlsj Hj dEBEC O
cqduded d € dzd dzd ydzd Ilon @dzdeck sded d s 1o H)dzIL @ H
sjid fsWdd &0 mntejHdshsolsdmnsdui MSdy
hqesC O hd2¢ 0.0 st df D aab dizss d &z dzO 3lsOC i o
Cd fsd d@ sabic. WQOL® HjSOHO, M EOLS O
o jtsWisdts s RSHO &0 MijHkO &sLijydkd O
si te mi, 20 d toque® @sdzj i3 dz0@ dz0 hmgm € Gld ¢
dudes §Oydjdasils hj | OMddiflssdj d, & Olst
ptojdgd toklsddej dz tOHdBdEEd Ui d2 MS ted dad dzc .
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2 WiSlksdodesimls dz0 dL fsdzL 9 Oded Is jin-dzj S ts
CdzOtoded ddzMistelz 3 dals Odzdzd 3 stsHd Hted tolzt
ddzlstc OC tcOdzed Odzdzd Odzj otcdL dizgd M h dqtetsSd N d2

10 HO J JWjiClsdodes JjHdzts dzj yd dedy dzO
HO dd&iz0 o) L sy desMmlslsO HO Hftoj HBIsSotOIsd B
fcolststcedzO ISOC OO o CBdelsj CMIsO dzO tsiRlzB Oto ¢
ROdzdzd Isj] dBBjIssHd dz2O jHdso OMC EZdzOtedetslsts  dz,
ZO Odzj otcdL BBOdzdzedw MOC M J dzsdsail] L OQ d g gzc
sBJ RO AL dw dO OdzjottdL 3OO fiy - 5Mdz
HOdzts © dzdIsj tcOIlsktcdzedwy BL S, C(BEQPILts Odz
LW IO fsLotsdzV o Ols dzj OMdMmisd e ©dzO Jsdis ts dzd |
v 3 ftesyj dzls tsls  fdziz yOlf Jsdzdzts j joWO i O BldsOdzQ 8
otcOIswW o Odzj Iss dzO Gt atsdL dzd o .

SsOCkts J (C090das] maR) IsitedcydzOBO - Ot O
Odzj otedL BAIgAQjd HAE@2Bj Is] toi Is dz® dzj 2 OISO h
v s L dzOyjdzdi L O CttO2ddvw tjL kOl sis
Gdudets ] dz gl OMC E dzOtedzts. [ Is dL ol teh ghdadw H
Cdlsy dzO IbtsL d IstezH d §tsHY &zOIsj dz tsls dzd Is,
B s O, MlsOa O vwidets CtsdzSCts L dzOydads j f totsE
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(1)
BB tsdzdL Oydw dz0 Odzj 9 tedA-i3O fy |
Bdzdlsj eOydw (¢). o f shrdzj Ho OF
OO dzO HtsBt] HJWJdadicOdzO N ¢

AfeBODEGEBjte LO
MdMisde0dd Cs2d
dZso j (1) ftd ddfm

TOEO dz0 hdusCO sidts G&ls fifithsjsipia 0 dit dz0s dzd L C
5dzdzOls © BOMO €1 o o dls O dzditilssts fdste ) j edsfts efte @shs jisdddfy jj dAd!

[Mdeso dzO@ yjdz dzO@ IstsLd IstezH Bj JHO
Ctsdzo j dzydsdzOdzdzd sy J dzH 59 OME 2 dzOte dzdO -3 Is s
ded Odzdzd Odz} JeFfCE B "#f2¢O0. 1 IsOLd ¢ dzOs O
JWiClsdodesmMlslsO dzO@ dBilssHdlsy €COItsj yw dzts
sO2dzd OdOdzdL JeOr i3] Misjf jdelsO dzO Isj r dzd
d 34 dedptic j ydL dzO0 fj dzj S ydw dzO0 Istsydeds- o dH
HWh s edX toj sdzOs O OdzOsddY d Moz yd2, ki
fzdzdteOdzj (tcOBtslsO) d BJjLYtosB dzj RBileslsts o3
otsBtOh jdzj, SCSBCEOIt kjodzdSOO et L ¢

sOkts Sttdljted?2 LO Gyjdto dO jWjSid
dzj yd dedj dz20 esdlL g@ROHON Pz C O hd2C 0O dL ft
sBdzdlsj tOydwy ddzd EMmf jh dslkts Z d&j - Odad y«
Ctcl ostsBtcOh j dzd | .

1l O)ydets j] HO BIiHJ] §tHYjtelsOdats, sy tC
ROdzdzd B stsHd L O dzj yd dzdj dzO0 BtsL iyydzd O«
9 Ols alMC i sdIsts tsMi h jMlseowe Ols tsBdzdkj tcOyd
o jBeddL Oydtsddsd St2dtsej, COCKkt d
ftod dzs)ij @fjls Bls JdsteOMOCEdzOLdzdlsy EMmlsts
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Ctol oatslstsC O fylsdjidelsetyrot je r(sAif)l.ow j MHij € BdRG dizts ,
GO ftoddzsy jddjlsts dzO | 3B tsdzd-f @y & tizthdzed] € ts
Cslsts s jyj JdBBtsddL Oydsdedd dzdh Sdof MO |
ded v MOSC 6 otj @3 dO JegBffpsEd@ O dJ) kLS s d:
sls IjteOfdwilsO d tod o dzyduylsid ff sd® dais istfsls Ote
COLWO O BEOldsyts] steyd sd0dds o@-" O dzh
LOYydw. sBeOlsts d3djIstsHi Is dzgj dz2OdzOc O Ef sist
ftcOo d dzdzOIsO ddzmj eydw dzO 91 Istej MOS Iz dzO te dat
Ctel] aslss8C O Misj dzls dz@30dedzO IO " dz@ ¢ O dzfn®tc ds |
Ld&ZOYyjdzdj L O ftjHodYHOd dO dqL-EHHO sls
tesyd dz f dzO dz.

{uyd dzdrd3y MisjfjdzsO dzO dzj f sftej HMmlse j d
fted §Oydjdelsdisj, IbtejlsdqteOdzad f sMtcjdrfMmlise ts¢
sdedzed 3] sgHiaff jL @zOdzjdaj ez skztcedtcOdzd ¢ - telzff Is
tedLddd M "hdtesSd "d2¢d. wljfjdlsO jdz0 ¢
2V o OdzO M f 5 BSLIRDG ERAZORE(WMEMNy W IsO-d HJ
~nJtcOdzO OdzedtsetOWdY o CtOw dO ftetsyy H
sfmi M j fmisegjzdf duUsq dzO0 o tcj d3j dedets OMd Mis d tc O dzts
o] Csdemistelz d tc © dzj dz0O Odzj 9 tod L d30 RA=R IO h
J i3B sdzdq Oy@Mmls wIs §O0ydj dzlsdlsy, (tedO-C5dlIst
yqw dz0 Odzj otcdL 3OS0 ftsmtej HMlsotsdz tsB sMis|
lted Odzzsd g, IStejlsdtcOded M dBsHEZAd©®OONd ¢
ZOzdlsj fOydjdelsd tsls ctckzf OlsO dzO BBtSMisSB,
o Yyomlsdesmls WEB, dzj f stej Hilse j d20 { tsMist
f cliish IsO dzGRoRya ySnta@fgd W € Oydwis©O dzj BJ f
imMsj Mo slsts dz20 d3j stsHdlsj. 1ted eomdySd ¢ O
2O ddotslsts dz20 B dZdlj tOydwy §tod-6-dq tgdgMmdzj H
md u.



[ ftesojHjddw twjlstesmMy j SIsdo j dzn-OdzO dzd
sOdzso d, yd Hted 100% wslIs §O09dj g flzg L Pyt
&ZO0 dsL) ydzO O0Odzj otcdL B30 f§ sMtcj HMiIse gz dzj ¢
BsdzdL Oydw.

[ EMfjhdts ftetsojHjdzdIlsy 791 JrdsB tsdzd L
ded yd M d bEmdztsydgj ddY BYW-0O tjedmistedtc ©dzd
(2, 4%) . U J n dzd Y JAEEXL s o Bfg @1E yidzi ddgiv OH-ts 9 5 dzd
YydoodzdtceOdzj dzO0 dLiBdzL 9 Odedlsy EkMmlstets?2 Mlse O
o CsdzmistezC ydvw dz0 Odzj ated L dz0OdzdzOIs @ -h d 2 €
ZO dz20 o9 dHO ddzd tOL BB tO® O dL ff sdfi- 9 Odats |
M Msedjlsts Wap sijEEzddglidadYy, ftced 100% s
hjMmlse j dzO J Wi SIlsdo dzO | dzHosDd'itEdr dap@digtd tislg
ud mMedisy EfM&By @&podzdivn=11) , O dd3j dzdets tcj
fSHBY 2O 2O tOL i3j O dz20 dL ftsdzL 9 OdesIss &
f Ol dodEejisMtfdztcOMOSC EzdzOtedzd EMis®ts2 Mise
sdmisdyd M¢d OdOdzdL dzi BJ EMISOdzsle{ dzO H
ted ydzOls©® "~ OKOCIsjtedMisdC O dz0O Odzj o tcd L BOIs (
Odzj otedL d©3OdzOdzO h d2C0O) d Is j6Ib)zd @ dAfpH O {f o
o JHgMstesM J SIsdojdz ¢ dzd dzd yj dz, tcOHM-s5dzisSE C
sOdztso d - d3da J tousjv sdz®@2 Istso © M Hi dzyd d&z0
CtejNSO s otej B TdaD Y Je@Bp §dzdzOO T Widg © y W
odHO ZO ffBHAatSHWH BIsts s tc ERfrfryfldplas] tc ©® dats
Cs2dzdtcOdzj, dzj ftcOo ddzdzO tcOHddzEGE dsydzO@ s
dzdv Ml H ddzd dzj stsydzO SCOdzdB O zd.igO ©dz
1 d Bddizts 90y des HO My YHYJtelsOyj, Syd Isyg
RZORO 5 oty d3dy dzO dzOM dw {1 © & tzdzGEl O dzjndz
tcs?2 Mise O.
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g ndedyd MS
1 d [ O {Bh T
| sCOdzdL ACOM |1 tcts?2 2 180 182
%o[ 5 Odzd L ( 1.1% 98.9% 100.0%
MCA |1 tots?2 9 362 371
%o 5C Odzd L ( 2.4% 97.6% 100.0%
ICA 1 tots 2 4 110 114
%ol sC Odzd L ( 3.5% 96.5% 100.0%
Basilar 1 tots 2 3 54 57
%o 5 Odzd L ( 5.3% 94.7% 100.0%
PCOM | tots 2 0 2 2
%ol 85C Odzd L ( 0.0% 100.0% 100.0%
PCA |1 tots?2 0 20 20
%o 5C Odzd L ( 0.0% 100.0% 100.0%
ACA |1 tots? 1 44 45
%o 85C Odzd L ( 2.2% 97.8% 100.0%
[ Bh s 1 tots 2 19 772 791
%o 8¢ Odzd L ( 2.4% 97.6% 100.0%

s OB d&Zd Y®OL D OHKOIs IsiMmMls L O OMsydqoOydwisO o3 yHEZ I
tedL BOdzAZOISO dzs8C OdzdL Oydw

lted sMlsOdOdzdlsy 772 MmMdzzyow B jO4j ¢ d
dzef dadzd doBBf dzOdelsOydw dzO bk tsilstcj B J dadslsts Iz f
sO Bz J CMtcOCydwy ls d@sLi ydslsts Cti o cts
MiH, CiHjlts Issoa® BJ] ol L dizgtsy dzts.

[ fosondEpd@divic Ods twsQdgidsdilsy dzO0 yw dzOIsO
EmMlsOdzsow o O MlsOIlsdMmisduyd MSd HEMisse j tcdzO
dZzO 0Odzj 9 ted L BOISOs dzf. o DOas® ts dal2 iy G183 fiplsso 5 (
0,002). wddzOSO dz2O OLd LOosadmMmd®smls BJ
Phi, ydq2ks ¢sjW¥dydjdels 4 0,95 d tftj
Htezed HER, EMbttts2fMmiseo OO, Ctdlsts- MO {1t
CodM O3 Is! to, T Co nuadpjededets p64 HBSHEZEZJeON
i o Misdds M 0, 027 &ds dagcfisiftisty ¢ Flisj o/ Pte ,d3j d It
Isi & BOdktsdd BWrO ftoddzOcOdd Mmi i MisOIsdMm
ftosCMd 3Odzdzed Isj] tslsH j dzd dzO 1 dgth)ddtsth thiaiss sH © to
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ZO o9i Istcj " dzZOIsO C OtetslsdH dzO Otlsjtedw. [Is
9 Otcd Odzlsd dzO IsijCamaznfriglsctdts2 Ils,0o Op 64 MW, i
fMisj dzssej Neuroform Atl as, LVI'S EVO d
BOMzsdzdIlsy M foHtBtej dz ¢ dif az®@ O alafy fiFic fg p fi) le
sdud MSd HtsMisse jtcdzO L Oadmddismis o HJMIsC
fts "HO dzO o d dzdafdtylotafjvs WCotd das.Is t51 Q¥ Is to ts 2 f
9 J dzyd s dzO-gzag@zg € ®YadgW BJ ot d3j dzdzd W I - Mls | dz
Isi ©OL dtsesdHdsMIsd, yd jedilsaPp.c Od fif e td 52 d did
2O kMmstes2Mmlsotslss GyMbsezif sk BY 9j@BRIs O
B 2Msoslsts dzO ot A3 dedzdw Mlsj dzgls Comaneci
Emstes?2fmlsots o tBh OO Sctckz§f © B p@®@4 dBsH
sdds i 0, 027166t .y inisdsC ud tsistcj BW o Ofdad W Is
ZOdzls © -BFGdzjdaRY Is o L dBtsy j dzg, O dd3j dedets Ists
mm HIi dzy d dzO.

[Is ftosondEjpddfiMgiOisls fMj EMisOdetse dts-MisOls d
9 jtodzO L OadMmddsmls BB yHEZ ctsdzj i3 dzOls O dzO
Pigdes2 Mlsots L O dal Stsdzo j dzyd s dzOdzdzO J @B sdzd L
MOj] LO "d2¢60 M HJOEIclsVis dalzO uf L F tsiilpm 9 O dz®
sets hj BIi H] &BSHLEAEZ]REMU654p 000K SC O flsj dzk

185 otoj 3y dzO tsfpi " jMmlse jdzdlsj j dsB-sdzdL O
HO9 On 3] dzj Y J ZzOdzed oL OddBsHj2MIlsodw d3j ) HI
dzd ¢ s dzo | dz\§ sjddsizd d OB O dzOdzd v  Isj B dzts dzts 6
B dZsOtedlzds. 14 BYWRO twjodMmistcdtcOdzag - dzj 3 J
dzdw dBiyHE jBBBEZJLOYdsddzedlsy Cts2dzseaj d
d 3§ dzOdzlsd, yjdwhd otej d3j dedz© d dzd ] teBOd
COIsO 0Odzj otedL d3OdzdzO h d2 ¢ O.

vy w o d3j HO tjcédmistedtcOdsj fMtej H dzd v
Cc2dztse j , dLitsdzL o Oded L O wBdZdIsj tcdtcOdzj Is

(12) . yi9Rt bf sl s WO ddry &z0dzsd P4l C 52
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Ctezf © J GDC fiMmlsOdzH Otelsj dzo, ddzd HBBted3dts
94JHJddw d3detsy jMlso jdz tejctej Md dzj dz IO dzO dz( L
sso jtodzO L OoadMmd diismils dzO BtletsWw dZzO0 dL f sd
hd2¢0O0 d odmMeygd OO0 @P ©dZP9 000) . 1]
oLOddides S BBte] dzdteOdey BINHE daj L Oadmd dzd Is
dzj BJjNj ol LBydes HO Mmj wlyjlj Misjtj dal
CO 9 J dzd yd dzO.

[ Ilsd &30dzdzO § j tc 3O dzj dals dzO d dady toCtdg ddig) ddgdzC
zO0Hz 85% Bls HJOM] Isi tO dz0 Odzj 9 tc dls -d30 dzdaC
es2MmMiseats L O dzgj $8dzo § deyd s5dzOdzdzO j dzBOs dzd L O
ydjdalsd tls Istso O dLfmdzj Ho Odzj . 1 id w-d k4§t
COIjlsi 6 BOdsddIsi) o Ikto O f{jcifsiel® dieg, f
BOL tcOdzdy jdipds tsdz@ sIstcj BW 9 OdzdwWv d3OIsj ted Odz
dz o tetste ] dzlse | detsdzse dw, O d d3d dedets dzg Is d dzts dz
HEZ dedS¢jdz d IsdlsOdz (dedisddesdzy) J o tsfdatss
siLd d&f zOdzlsd, O Jd3j dhids] lftsso ) d etz € visaldy
BOZzAZO OlstcOo BOISdyYydzO OHOY IsOYydw dzO EkMmistk
dzv Ctsd Mz yoOd Htsted o L OoadMmddsmils ftsls o dt
&ZzOdzlsi s HO LOj B WBttd3OIO dO h d2C00 (-
9 ey MOC EZdzOtedzed EMistes2 Mise O) .

1 Qo sdzd Isj dzdzOIs O S dzzL s dzf dzg K @] d tc OO
75% Bls t8BJ BBO dO Odzj otedL d3Odzded v MOSE dzO
fp PdtesSd Pd2¢d, ftoj HMIisOo dzntoiQ Isidmtffiscljls Cridz
Isd tco j dzyd sdzOdzdzd toj dzlsc j desdzsL d. ks hic] |
Ldw &0 IsLd odH fObtdatscdw §t ddlsjtOls
COts fted ftedBdzdL dlsj dzdets 71 % tsls Odzj 9 tc(
sBtcOLO ftod HtfdzjHo Ohts ftetso jHjdzdw € s
(Maldonado IL et al., 2011; Sani S et al., 2005; WebeW et al j - 200
B Mdmlsy B3O yded eLSted d B SOOROd]L d
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MdMsdEe0dOls0 Aydhnsod jEesddL Oydw §td
iHoO 48% lslOdkdz0 fshisftesyjHlztedd ¢ dzL

| ©Bh OO cikf O { tsq fdiajo dols i digtetssg 9 & % C 8
otsdzdlsj dzdz® dzj fsMicjHMmlse jdz0 d §ofsftesy]
RaymondRoy CdzOfm | d S dz@m W idk z esEsuetidsdsisO 61O
ftojHjdjddj dO OkedtctO¥ MS disRaymendL & dzis ©
Roy C&Ofp | o dzdi Oyif® O cz@@®, | 68en g carfnifd
18, 3% ddzd fMkzelsskOddd jdesddL Oydw N da
5B &ZOMIslsO &0 Odzj otedL BOLEZOKO h d260. i
tcdL B3O Mi i) L OHto tdzd Isj dzdzts dzd Rtv y dz@ dzjodgs t ¢
i 4, 6%.

[ df Mg ®F H Odzdzd Y WfOB2AISY Of Ayd J dzlsd M d
dzj M e dasMislsO Stdlsdyuds d OHjS a@ls dzs
sfeYyjHEZtedzO S dkL dv d0 &sLi yddls] Odzj
sls fOydjdasdlsj o ctwkzf O 3 d emdygd tsls
Zjndd fsoddwe Odlsts dz0 § tsdzlz yj dzd Q- H O da
odMd ks sl ksos O, {§odzyjddls] ©jL HiksOols
dzdlsj JjdHBeaOMCEZd&zOtcded djIssHd L O g -d3B tsdzd
cdL B MO o i slssjlsMmisadj M HJSIEEOd o ]
Heked Oolktsted o Mo jlstso OO dzdlsj cOkiKO.

12| 1 tetsy  dzl

1 422 77.3

2 99 18.1

3 25 4.6

[ BN E 546 100.0
] df e OIs 245
[ Bh 5 791

v OB dzd5ylOte jlH Mis Qe w dzj dzO tOL ftoj HJ dzd j Is{RoydzO {f O
CazOmMdw dsoOoydqwiso, tyjdsa dzO dzj f stcj HMise j dets Mmdzj H
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m1.00
m2.00
3.00

P40.@ o j HMMlsOowdzj dzO@ ©OL §tejH dzj dzd j Is ERoydz® 1§ O
W ydwis0, tyj dj do dzif ©fgg)is®lse j dzts fdzj H
ljLmMftstedzs L O o] 9oO0dzsdicOdzi sts dzO MY

tcjtozf sktc®, CBEOILts ojyd 4 dOEZIJYS Hdm t

d B3O -cdaORY BBts L dzOyj dedj dedotslsts dzO § sflst t

stsydzedw IsjfMmls dzO Adh jtc o Isyisdf@isd ygHmEFHO H

9 jtledzO L OadMmMddsmMls d3j yHEk Bttsw dOtdL § sdz

ZOIs O Istsls OdzdzO tRodglz LCJ#O MR aly meo ndltcz fdff-Isj , €

Jbts dd3 M toLotsdzweo O Bls dqLifBdzL o OdzOISO

It |l ey o

1 654 84.1

2 93 12.0

3 30 3.9

[Bh & 777 100.0
[ df fe Ols 14
[Bh 791

v OB dzd6ylOte jlH MisOo w dzj dzO tOL ftej Hj dzj dzd J sRoydzO { O
CdzomdW¥ dsc Oydwiso, tsyj dzj dsQf fdigdnJ fyts tfigiziz jHH MfoidIip)j HdR
o OMC EdzOtedzO® j 3B tsdzdL Oydw

] sBh OPtcdBzZf OdIlsj dzdzes 96 % tsls @-dzj o tc d
~nO LOHBOY sdzd Is ] dzdz© 5§ dzlz -6 dfjtddi yf tgp=sthy daj HY
H] dzZOIsO JdzHtseo OMS EdzOtcedzO® | 3B sdzH o0 Wy g zOff) st
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d CdzOfm | 16) ( dsBydafsip® e OL f toj H j dzj dag § dzO
L 2 dzlsBQils € OC Ists  frjdzjRooy© : € dFOdy nho ndddzd  Isits Is O dzda
84,2%, RaymondRoy CdOM% | ddzd MEzBlstsls Odzdz@ - j d3B t5 ¢
LOdzf d&O CdzlstcOMlsdzO BOIjtedw o ©B-dzOMIsl
hjotcj d3j dzgdets toj L JHEZOdzdZOIs© Odzj o tegpugddd i f
LOYydY dazdRRayhmzdfg 111 j 3, 9 %.
dlsOBddzdzOIs O d MsdzdH dzO@ | dizB sdzd L @y d ts dzd
Z0 ftod ddzd ydOdzdetsilsts Istej Is d te Odzj-dzddPS OO dzj
Mlsifjdz dzO 6 COdzOdzdL Oydw fp Isd yd dedJ  daC
ltesyj desC ®dz@@dtePpydw o ywdzOlsoO ctelldffo j !
LOydw o IsOLd MmMjtedw J o Mmi slse jlsiglso d
OO, (B tslsdatsh jdzdj dzO dzOBREE WORME2d v to.
sjuyidedj dzO otcj BjIsts ftod Odzj otcdL agyf fm n
Iso tsd3 Jj dzH ts9 OMC & Ddylgzsk I8Vjet adiz 201 BlaLdgughlin N
et al ., 2013 Leacy RA et al ., 2019) .
sO, yd ojttwisdts odmM&d Jij hizdp Oo da®s 5O ldzt
Hi dzy Ol dzO B dtsdztsc d y dedgOsfjls i Wif jod@dsds jodzdits-B d€ Aipls
~SHO Odzj 9 tcd LidfQaifddzy 3O 2 CCAcls j tod Odzj @z i H.
CzdzOtcdzO® bicsdkB L O, COCIts B M dOIts
Isj dzdzO@ B ctceOYdw d Cdzjlsi ydets f totsdzdo j tod to
dzdL 3 ©® HI dZ6E Bl OREZORL OBzt f @9 Q C&W SB
W ddL
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ANcecHEPdStesME s CiMd dLsBOY jddWw dzO0 y do tsilsd dzi € d
MOCkZd&zZOtcdzO®O Odzj otcdL O Jj dBBtsdzdL qteOdzO f tslfjtcj HMiso
tes2fmlsots d SCw2dzsoaj (¢) . oy $E6drdz9 A v af@adzj Mmazj
LOYdqwils® HtsSCbkdij dzsdtc® Jj dzHtsIlsj dzdzO B tcOWPFw d
ded ydetslsts L Of j yo Odzj T g0 50 Py 15 dzd B30 I @ tizis ded Hdd 5
d&ZO Endostream Medi cal

3. [ Yyj ¢ 0 dz0 BjLtsf OfdetsmislsO dz@-dL § s
dzO dzdzedfizn s OMEC 2 dZOteded o demistclz d3j dals Odzded o34 Is
dzj ez sztcdtcOdzd dJdzlstcOC tcOded Odzdzd Odzj o ted L C

) esWddi s &0 BjLsfOMdshls o ¢ sfzsj il
sktedOdd d tkflsktedeOdd &sLi ydd -Odzj ot
v Bt L ugddadiZ0ls® Fd&OClsdSO. sOCks Ml
kjeOfdV¥kO d&O ktsLd odH Ll ydshi Hsad
Csdgf dzj SMjde Bedsdudmydy dzd dzOtj dz d Isj = &
2002). 1syksd oddOcd kfsktjsOkO nkd nf.
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stcts 0Nl CtetsC OlsjIsi o ddzd ¢ sd3eB ddzd tePdzd Is g
Yo O SCtli3fdzj SMdesMislsO dzgO@ dzj yd dzgdj sts, O
dzd o Ols© dz0 EkMmdztsy dzj dzd v .

| sdzy 3d &ZzOIsO dzO h d2¢ 00O, dzj 5B - SH J i3
qdzd ftesbtelzL dWIsO dO J KB tsdkgd L PQ d s eadadzm IS &S,
ftoesBdzi B dO SCBfdzj CMdzOISO dBsL] ydzO 0Odz
hd2C0IO MO ddzel stelf stcdtcOdzed tMisdzdsflsj da
Bjds CEOIts Mj COMO] LO BdWEtS @yd s dzdz
sdtcOdzi dzO0 detstedzZOdzdzd W ¢ widzOBIEE dj B "Risig
9JHJ HB jtd3Odz dzlsjdz dzj otesdzsedyd dz HJ W
2013). uvwtsdyd Btsdzd yded Emdztsy dzj dzdw L8 =~ tSH
dzd ¢ dzOIls, ®MtBjdts (Ol Mj COMO] LO
ydwists J diB tsdzd LoO yfigi W Isftstevtsiig]djy ©dz0@ tsfigite© Mz
BstcOc dw . vtse O O My dzOB d&z¥ HO9 © d-L 8 J Mis.
WdBted desdzd Isd ydzOls© C OMCOHO, COlsts Oftcj 9 -
CGkzdzOydsdzdzOIs©O OCIsdo dzsmis. (Ists L OWs § Oyt
tcd e Odzd Btsats quudalfd Oedzj i MisswWdzd j Iss dz0O o ¢ m,
Cil &3 tesdsB j &3 sdzd yded § jtedftesyd Hiztedzed dd
Michellozi et al., 2018).

stosdzB j 3B sdzd Yydedlsj bkfmdztsy dzgj dedw e Odzj y
COydd, SCStdlbts dBsecOls HO ol L dadfStalisdys] Holz todOks |
Rd&zstcOf tesyj HztedzOISO Odzj atedL d3OdzdzO tbkzff sk
MiH o WjLEdzlOlk d&O tfjttOtstemM{ O cttjh O
Csdbts yYyjMmsts HBso jYHOI HEts f jtediOdzj dzlsj dz
ftoesyj dzls M3 telsdetsMmils ( 2shOeOdgO datL  aslls. ,2 0D @1
tedmMCi s tls dzOMlsi f 9o Odzj dz2O R~ J BSteOC d ydad
sftejHJd&ZY d2O 2,8% (Brilstra et al ., 1
JBBtsdzdL OydwilsO o90tedtc® Bls 2, 7% HB 8% (
1997) . [ mdetisaedzd "Cls 2WMs@&CE Mj OMtsyddi®- i daC
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sy dzj dzdj, MO HBOECdls] OdzjotedL &3, S OCIs
hd2¢0. 1jLOoadmMdds I Isse O, tjcdfmistedts
33% tls fazzyodlsj oetsHd Hfts dzjlsOdzj dz dL 25+

1 4 § 0o ddizdz@els ® dzd BOIs j dzdz® HBOdzd §f 2 dzOy d W
C2dkso jlsj ddzd &dHjcislstsH ®ydfhizsy OO &zO
Widesdzi dzed. 1 Y Jj dzOded i-BsBtcO fishif i dz0ded ¢
ddzlstcOC tcOded OzdzOs © Odzj o tedL BO S OCIsts o 3
dZOBHE®O O Isj dzH j dzyd™” L O fotel RCtRY OCIsdtcOd
fsHBESt dZO SOCdo O, SCtdkt dzj Stsflsj §f j dzdzts
nOOSIjtedMisdC O dzO0 OdzjotedL BBOSO. Zhang
fsMisOowdzj Ists Histed dzO ddzd yd Oddsliads'@ CWiasftg ot
tedfm¢ Gl tewL ¢t ftsoadh OoOdsyj d&O d dabstcOOdzj
0N 0O twkflskztt®. Cloft d filte. (2Q¢02) s
tedftesyj Hiztcdzd bEmdztsy dzj dedw, Mo teL Odzd M
Odzj otedL dz3d, Mmd aatpdy¥ & ¢ Odaksdzskisd g LlH Op-Odz o
5j, StcecOkts fj $SOMOj] LO tkflkbktdtOdkO
sdm o tjLEZdsO bk ttzflskzteO &O Odzj oatedL
ZOH 5% YjMmMbstslsO &0 §jttdftttsyjHEztwdd EfMd
ol tehk WOCKO, vy kitt@C Cioa @OdziiOs Odi) o ddzL o
COdets dzj otesdesedudes i Misswdzdj, OdesOh OB
tOh ofmdutd Mmdmisj &3d d BcOdd. s dzdzd
LI ydetslsts Ctol ostsBtcOh jdedd otsHd HB &1 L dzd ¢
Li B Ct2bt LfiddsydeoE® dpaBReesjdzdj tagd.lskztedtc

lted ftotsojHjddw tojltesMtf jCIlsdoe jedz 0OdzO
CodzStejlsdzO ddzlsjteftejlsOydwy dzO tej L kfdzls Olsd |
5j bkfdsydyjddY o SBHO dO jdkHtss OMS kOt
d dzj ez Iskz te ceteORipdO defdeidls tOQE] o e L d3d dz@ dzv € 5

O) fjtdftesyjHiztedd EZMmdzsy dzj dedwy - Mo t
fsdzL 9 OdzOISO Isj Rded S O:



- Istetsd3B § 3B sdzd ydzts i B dlIsd §

- WistctsG j dzdzO ez sktcO® dzO Odzj s tcd L d3ZOIs O

-WilstesG jdzj dz 9 OL sff OL | 3

- e 4 ZOd2O B OydW ddzd Jedpastsdsd Lndsy dst
C 52 dzts o j

-Htokzets dzj 3 j dzOdes Mi BdIsdd, vl Mol

B) oMmsftesyj Hiztedzd bkMmdztsy dzj dzd wL,- Mo i 1
fsLoOdZOISO IsjrndzdC O, Ctsdlsts ol L dzd e Ols o
CzdzOtcdzOIsO ftesyjHEZGGO HES 6 diBjMjyod e "t

-kmdzsy dzd dzedw 20 Otlsj ted Odzdzd v HsSMIsi
GJ dzdzO IstcOo BBO dzO Mi H ddzd tod steslf j tod Is 5dz]

- Cl mdes IstetsdzB J B s dzd ydets i B dlIsd |

-CI MdzO0 I sMmisftesyj HEztedzO o L f Odzggf s j dzdzO
tcdL B30 (del ayed rupture)

- Md BY ssROISH YydzO ddzd dzj Md BYf Ists BOIs d y dac
EmMstcts?2 Miso 5.

Vidzsy dzgj dzgd W IsO © toj L zdzlsOIls dzO SCdedi 9 tsdL
tcOdzd L ydzed Odzj o tedL d3q, dzOMmilsi  fezd dzj
o OMC EdzOtcdets dzj yJ dedfjts,H dzjdzdeyOBLY J o Lo fods@sdzdf
odMmMddiis Bls dzOftcjHI CO o dzj otetsd dzls jOdzL d o dz
tcOrn dzsdH OdzdzOISO - j BstOcdWw ftesH] dpfdPe O H
9 0dzdH L OndzY 9 dpO 33 tolsdesMiss OBBr ke j ek dzla ©
mMdmilsj dddzed dJalafiydedj o ffotistelztseo d dz0@ GMdetso detslsts
dLAatH Mmj dzOBdztE HOO Oh jJ Htod T118%.H Omdj dzlsd
HOo Odzdw s ls dzOfM dzedfmi ¢ BstelsOdzdlsjls, Mo
cflsktcO dzO dsL i ydzO Odzj otcdL BO Bt MY tste
ZOtcdzd v ftsdh -tz yj dzd JIsts dzO IstsLd odH f Ok
[ BBEMsBY 9 Odzj Ists dzO dzj otetstej Odzed B3Oy d tsdzj dz
ssemotstcjdz L O dzj otetsBsdzdlststeddze d Htoj o
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sls Cdz¢ ysots L dz2OyjdzedJy . v d3d Mlsdzes |j dissB Oy
Mesj dz toj W jtejdalsj dz yj dzlsi .6 dzO Isj ted Isisted W Is C
ss f§Oydjdalsd M tezflsztedtcOdzO ddzlstc OC tc O dzd (
LO JdHBo OMS EZd&zOtedzts dzj yJ dzd J ,7 Hent&Re&ds 9 H s
Mtej Hdzts 1, 96 .

LMdztsy dzf dzd W € Olsts ( dzls taddfQs tstayly fH Iz EetED Oz
GjdedzO IstcQo 3O dzj BW RO tlsyjlsjded o twOWRSd

ldtwedftesyj Hizteded EZMmdztsy dz ded v, Hdtej G Isc
gqdzd EmMbtes2mMsolsts, ftwtd JjdBBSdJLOYydqwilso
BsLi ydzd Odzj stcd L d3d P IshOd tetelzdf O BAGE odzOw!
5,43% Bl fMdzeyodly (n=43). 31 s W3 ¢
mMd COMOjNJ LO dzjyijdedy dz2O wbkzfflskzted tc ©dzO
ZO wom. [ s jHjddY IkByjd Isj ®s d&O
sdmisdud MS Poddg B3EdRE 1B ¥ HEZ (jledftesyjHi
Czomd¥ de oydqwiso do0 f0O0oydj dzlsdlsy cny tstej H
16, 09 3; p = 0, 003). Lidztsy dzj dzd V¥ O, tc J
ydjdzsd, BWRO Mmi slso jlsdets 17 Istctsdiedg- d3B ts dzc
dzj dz o Qudsml@ad 12 wsls tsBhts 17 Oy dzlsd
Bisdzd ydad bEfmdztsy dzgj dedwv dzj B4 tWJjcedMmiEted tcOdz
yddz HiW¥vduydls. lted bdord §0O0ydJ dzlsd Istets d3e
OB dzt HOO Odzed ©® HIMISOdzded Isj MJj ¢ dzj delsd dzO
fed@JdzO0 OMdBY ssd@3dzOSO dd3 d3Odzdw jAsOyd™
dzdL &3, SCtsdbts qdizZOl L O yjdz HO sMifckztwe
ZOdzd ydjIsts dz0O Btsc OISO € tsdzOIsj tcOdzdzO dBtej ¥ C

l1ted MlsOdzOdzdlsj 5 §O0ydjdasd M tkzflskz
fiJtecdftesyjHiztcdzed IstetsdiB j d3B sdzd ydaed Lk Mmdztsy dz,
LO tjLBddteOdzj d&O Ctsif dzdSOoyddilsj Isf-tsftc]
tcOo jdetsL dets ftod dztsy j dadj 2O Istets 3B tsdlaf Is d yda
sd (®@de. 4
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1dLOodMmMddis tsls Istse O, { tsfHsitfWedsuEds, z tog «
HiPM HB odzsh Qo Odzgy d2O § dzd dzd ydetslsts i Mists
MRS score By tjedmstcedqtcOdz ftod ofjfys dls,
d&zdJ © mMRS score > 2 dz2i BJ dzOB dz6LH-O9 O dzt
fdMme Odzj Ists o Mduscd ¢ OydJdegsdiL @SSO0t iy ik
vs90O B el cHjdes d MmMdzjH  tese jdgjH Odzi
EmMisOdzsod MisOIsdmisdyi MSd HMissoalgjjtddd L O
dztsy dzj dedwv d o dzsh j deslsts € dzd dzd ydetslsts i Ml
0,784).1 tod f totsdnjstOjsdgdMs d yj MSd OdzOdzdL dzj Ef
MisOlsdmMisdui MSd LOCtsdsdsj tdzO o tcl L GO@ d3j N |
ded EfMmdzsy dzj ded¥ Gted §Oydjdesdlsy M twizflsk
Gjtd3jIstcd ydzOls© =~ OtOCIjtcdMisdE O dzO® Odzj o
Mol toL Odzdf RO WPHIF O dzO dL f sdzL 9 OdzsIsts kMl
ftoddzsy j 20O IsjrndzedCO. [Is fttsojHjddWw Is
MlsOlsdMmisdyjMSd HsMistse jtodzO L 0o d dydksMmls
sswdedj, HWkL dzOO 7 j B3stcOedw f tsH W st di(
d laddSdodadls] f§jttdfttsyjHEztcded IstesdzB tsisc
Pp=0,049). 1Jj EMfwodj HO EkfMmlsOdsh-dds Tl
Bsfls dBj yHEZ HtosHI dzydlsj dzdesilsls© dz®)- j dzH ts
si f JdzdIlsj Efmdztsy dzgj dzd W .
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(o)

(1) (1)
ANfEHARDOYdjdas ) OdzjotedL BO dz® W o O o Isjtej N dzO
kqe0dz0 f sitejHmlse 0 maljsdfjcdis Glspdds ©Odzj .
Stetsdse § dB 5 dzd Wdad EMhdzsy dzj dzd" BWER O toj & dfistsd toO dac
Olsjted™ (J1). OhRudfOORjuBa@sd® otHd HE MdcddW
Cdzimls O qieOdzdlsj dL d3j dzj ded™ (4 )

t ZlsddzdzdIlsj OdzsdltcsdziB sydilsdzed d Odzlsd ¢
JLitsdklt o0k ftd §OYdjdidsd f tekzflkiedicOd
dzd yOoe Ols L dzOydlsj dzdets wsis dls faj bz f Sl t& Ofzg
vstso 0 dzd HO9 0O thdtso Odedj Blsdesots HO ff SH
dzj dzdw o dzOh OO ctwkzf O fOydjdasd iy tkzfls
HI dzyd dz0 Mmdmlsj dgdzdvw -~ OwOCIsj e dzO Omize Ot
Bisczw 9 Odzy d 1 tots d3j cidddzdisq te OF tisQ detr{dnds ik 5dz dz
Ctcl oaslstsC .
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[fMMsO0dzOdzdlsj ddkteoftesyj HEtedd $ tsdi3f dzd S
Slsdzso s ) lstesBB j BBsdZzd yj dz R OtOCIsjte d d
dzj e stedteOdzd JdzlstcOCtwOdzd Ocdzdzd Odzj o ted L ¢
i dOdhksyd ] Gdizdsdd® €ho¢ tf sMdzj Bd0ls O
o OMS ZdzOtedets kflstes2Mlsots. [l W2 &- 9tHW
cs2flsots ddzd IstesiBslsdydzd dL dBj dzj dsdfv 1 s
LI ydz©@ Ol j3edv [HEOPdOEdlsj] 4 I Isfij-td 1:
dzts ) dzj dzd v jfifCIse® CdiEOdzlsi3d §C totsils tots 3B 5§ dgg-ts dzd y ©
deslsts isL i ydes Ctel o tstsBtcON j dad j .

sseOls My ¢COMOJ L O dzj € tsdzo j dafdf ts dzO dzc
cOdzO BsLi YydzO OdzjoatedL BO M "N dqiesC O hd2¢
d B d&zZOdzls Oydw dzO@ j dzH 59 OME k& dzO temiffists digi fplEtdsts?
SesdBdslsts L dOyjddy dO Hot2 dzZOISO qOdzls d Is
jbts O kOLd ctekzf © BJHJCOM] dzelsd dskBO L O
Ll ydzOls O ydtuesbkzdazoydw ¢i &3 ykyHdlsj L &) IsOd
ftsdzL o Oded © ddzlsj teo j dzy d tsHBO dafiaBifs RO ditg b te(SBsQ
et al ., 202 2; Al tenburg et al .fs-2012
dzd ydzd SCtifddcoydd ftod fOydjdsdloj M d
Bd M hdiesSd hd2¢d i tefvwls IstlsOdzdgts Bt
Hztodzslsts Of dzd yq e Odzj dzdzOGc Pdds d Fts s di3H s ig 3B Is
teslsjddz I I b/ 11 1la ddradedlste. uvjLP-fO0yd
o jdz dzgjotetsdzsedyjdz HjWdydls ddzd o dztsh Os O
fdMmeo Odzgj sts. dwdzjH ftetseo jHjdz toj Istesfftf j Clilsd:
MOdedIs§ EMmdztsy dzf teg ¥ § thtzls § dsdsH Oud o idL- dzd € dz
COydd, otHjhd HB BSCdzLdw dO ftsMmlsOo j dz
dL d3d dzgj dedw 5 "tSHO dzO ftsHdzj ¥y O O o dIs Odz
dzj JWJiSlsdodesfils dzO0 fftcd dztsy j dzOIs O f toj HHf tots
vtsLd WJ@tsdgd @H fiz2C 9 OlsdzO ddemrdBJydw dz2O Iste:
Ho 52 dzOIsO OdzZlsdOcGtcj G OdzElsdz® Isj tcOf dWw, JF
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fsHYyjtelsOdz COIts dzgj ftcjHoaodHdB WOC KBt L O
dzd EMmdztsy dzgj dedw © LS BHO &O § &zOdzseo d J d3B E
(Rosemart et al., 2021).

(1)

ANdecEzROO4Ydjdzls M dzgjtekflsztcdtcOdzO MOC ydWw stedzi dzO
v 9 © Mtej HAdZO dBsL I YydzO Otelsjtedw d ftetse j Hsj-dzO0 j O3E
o MOCEdzOtcdzts T iyl toc W tdfdadd)esy j dzd j Ists dzO OdzlsdIste s d&3B t
fitcdftecsyjHztcdzes dzgj Htso jH] HB tojLsdzdtcOdzj dzO
ZO0 fMmlsOo jddy dqif dzOdzls d IsOtcjlsdeslss L i Ydas

1 ed fesojHjddY MlsOlsdmisdyj MS dMododd
CO L doOuddsgBy fstddtcOdzdIlsi Odzj otedijdd d3d
cdftesyjHiztoded Istotsdse Slsd yded bkMmdztsy dhj-dzd ™
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CO dz0 fOyqdjdasdlsj, % OdkddhdzOlsO O0dOdkdjL O
1J BJ) EMsOdise jdz0 Cttej Oyd»Y §t tlsdesh j
tdUdzO®j EOBQBREC O &O OdzjotedL Bdljls-d od
cs2flsots L O ffjto3Odsj delsczO® toj S tsdzhlstelz S ydw

Il wOiCdlsj dO ItsLd twjltesMf jSCilsde j dz
(1, 13%) f§omsftesyj Hiztedzd EMmdztsy dzj dzd v , fn
ftsdzL 9 OdzOBO GHE GRS C ol LdzdC 90Ol o @RS dIs
CzdzOtcdzOIsO ftesyjHEZIEO HEts 6 d&jMj y@d-9 = i
WsO@ BWAaO CdOMdWdydttoOdzd, GCOCIts fmdzj Ho O
ftew s Mol oL Odzd M dJdzlsjteo jdzydwiso; 2 Ml
Hidsl) § Y tsH WEstediOIsO d&O f(MmjoHtsOdz] 9ted L d3( ;
Ci fded YMmisj BBsdzdL Oydsdeded Qdg) o toff OGO tizdac
d3d dzd dB3O dzdets  dzo OL do dzO j dzH 59 OME 2 dzOte dzO s ©
Misjfjd HBE dOttkzh O Odzj dzO0 yJj dzts@psdsPls jdzO
Mol oL Odzd M OwlsjtedOdzdzdwy HEsMIsi §, M4 dzO
ol ft.ojCd IsoaO® dzgj BBEOIs HO BI HOIS jdL B G
OdzdzdIsj R jdisteOedd Jj dL Cdzs ydlsj dzdaets toW H €«
&ZO0 Sttt 1% ( Onei s sjilste thdazluyO,d 2RSS 1St
fOydJ dzls O, nd BelsteOdmMY EL JWIsO d i @BL O®
Hdg®Bd LO tjLBd ygqwilso &0 SCsi@f dzdSoydwilso.
B MBSO HO fwtsdsi dzgd ~tSHO dzO L OHssdzWv 9 O«
tcsdzB tsydIls dzO OFC Isizfso deigdylsi HHEED frHstfoy] H jJ -H 5 d3C
tcdlstsdzj Odzdzd S w&&zj Sydd (Wde. 4
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feePcdi “bsBscLoy NS d qu;mox;wqw H j d3ts dzfls te
s Zd S Oydqw, OMsyddieOdd M OtljtedOdddy Hl
Juddedj O ¢ Oydj dzls WipzQ@lzj @dejf dstdzcfedds@® dbp Pfgfstets ¢ ©  h

(1)

ANdCEBOOE dzdlsdatste j L 5dzO@dzMdzd L 5BOY j dzd W, Hj oBis dzh
tkflskeO (delayed rupture) ftd §Oyd,jdis f] drL -
kktedeOdO &L Ydz® Odzj oftasfi el fifts o Sds HSG Ll OO

Mlsjdzso) o (1) ssREJSOYyqwlsO dOfii o0, dzjL O
OB dscEEOVdY HjBsdhsedied seikdll)j cOydvis0 d&o Od
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sl MdzOIsO sMmisftesyj HztedzO ©Odzj 9 tad-L O dzc
dzd C o O fMmdzj HIs gided W 44O d € dzd dzed ydz©@ J 3B
BBsL ] ydzd Odzj otedlL (. [Mdzso dzgdw s § OIstsW¥WdL d
Wl desdz &z sfpls©ea © dzj L wimdej &z ( Hou et al .,
BOMsots dqLsdzdteOdzad € dzd ded yded HBC dZ@Hd L O
SeOVdgEHdzdiL teOded Odzj otedL d3d HB 6 d3j M "
iwdes 4 twjHfsZOCO] BO ftodyddzO L O ysjLd
ded o1 L Odzdlsj dzded dL o3 dzgj degd™w o OdgpotedL o
Mdodzs IstcsBzBstsBtcOL o Odzj. [ OC Ot ds-tW H G ¢
Wisdagts o9l LdzdC 09O ftsH WtedkOlO dzO MOdtsdzd
(Sirakova et al ., 2022). uv0O¢ieo odH i
o disj gOydjdasd, ftd SCSdlts BWRQ@-dzj €Lz
BB dzO ol Istcjh dzOIsO C Otetsls d H de@ts Odpis jofdad 1w j W
ydls o tjLiEzdlsOls dO0 Istsea O Emdtsydd ddfd B J
dzv o O s fj d2O mMmMRS score 3.

4utcOodzj dzdj dzO Ytoszzyj dedlsj tej Lz dzls Ols
tOdzd f (oBshlsO d&O teOL dzd ydzd dzj S tsdzo j dz
ddzfilstelz d3j dzls Odzdzd et setedicOdzdc d d dzjldc-z f Is Iz t
cOCtcOded Ocdzdzd Odzj ostedL &8 f h dqesSd M d2¢d

{Ml hjMmlsowe Odzj sts dzO MOo dzd Isj dgdzO® sy
Ctsdzo j dzyd sdzOdzdzd J dzH 59 OMC 2 dzOtcdzd PdzMmistclz
ydw dz0 BtsLi ydzd OdzjetedL B fp hdtescd hd
BWMes dzts e d Yydets tcOL dessBtcOL ] dz0 BsLsydzdls g
GJ dzdzO ddzH S OydsdzdzO MdMmlsj B3O L O MmJ dzj € Yy«
3 IsSsH. ddz] HB9 Olsj dzdets M L HO9 Odzj st - dzO0 2
dzd ydzdilsjy binrnddSd dLdMmSoe 0O Mmddzdzts dMgdsisd yc
sls NdesC OO ftod )y dBtshmis dzO IsjLde- d3j Ists
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sjteo j ey sdzOdzdz® §1©OCkdC O, Bddddhlkss sls
HEC ZOHd o ddlsj cOlkicOsO ©WHSE OdOddL d
9 JdedtcOded M dzj ¢ s5dzo § dzyd 5 dz0O dzdzef O tal)SldssiHta . d
fsodzdwoOdzj Ists dzO HOdzdzdIsj BJ L MY Sigdes € toc
sdtcOdzgj d HBCEZdRj disdtcOdzgj dzO tOL 6 dzj 4 H Odz
&j MihjMsokoOl fkeddSks Odd HOdEE, S
dzd ydzd Is§ d dzflistelz d3j dzls O dzdzdj Yfs Hdjswid dzd jAis O
Mzectclzf © ISOteG j Isdzd disL ] ydzd Odzj oated L 3] .

g4 yYyjdz HO M ccOLOdsdOd &GOS Md &3O dzdzO
tcJLEdzlsOIsd fts5 tslsdetsh jdzdd dzO J W J Cdedo dztsf
Yy sdzOdzdzd Isj j dzgHts9 OMC 2 dzOteded d dzfistclz d3j dals ¢
dzj Witffte e Odzd Odzj otedL &3d f " dwescd dd2¢d,
CO, MmihjMmlsadrddd MtcOodzdlsj dzj dz O @O dzd L
Cdo O d3ddIssHd L O dzj yjdedj sts dzO Istsijdt Isd
Ctsdzo j dzyd s dzOdzdzed dsH Odzdztsmisd L O jfipp+ s O M ¢
tc O de@ 2 dfsB 5 dzd, L OfyjddzO dzj dzls dz0 tj S sdemistclz ¢ yd
hd2¢0 fm { &1garihsos@da GfdgivdzOdzls Oy d W IsdzO tsB t
tcOMOC ZdzOtcdzes EkMmistets?2 Miso t5; BsHEZzdzdtcoh ¢ i
fsHatsHd, ©GOLHJjdjdd o yYyildtidishls @adzy o O
omMduscd o L3ty dzed ddzlsj teo j dzyd sdzOdzdzd Is§ n
Cdzlsj SMIsO dz0O dzj yjded j Iss dzO dstsL | dzd Odz
Yy Médlsjy tjLbkzdzlsOlsd d OmMfjSisd Bl fttse j
fsmisstf jtcOlsdo dzO ¢ dzzL d dzO dz® ] © Qegz® tizd L xujj & Y
d odHi s ddzd dOddydilsts dzO0 Emdztsy dzj dzd j
tcOL Gcdzj HOdzd d o dzd d@3OIsj dzdzts Mtc O o dzj dzd .

{l fwseojHjddlsy MsOldmisal nsddlsMplat
Whitney MlsOdzO whdets, Y4 uUdbdtedlsjdzctclzt «
OdzOdzdL, fj tOL dzd yOjpWjs tffths d3g Iy detizh jeEd jdzOdC



ZOIsO "~ OKOCIsjttdmMisdC O dzO Odzj 92itgFQLOHDIs O (|
L O hdipfEdO 000 d 1Lp&D,000y Mtsyd dzO

2zd2¢0 | zdteddzO |1 dMmtsyddz
Chi-Square 50.202 170.876 161.225
df 4 4 4
Asymp.
.y P .000 .000 .000
Sig.

v OB d&ZzdAy Ol Lj HMIsOo W elpfa | dz@ HKsrjundsk alO dL fmdzj Ho Odzj d
ftosdsj dedzdod fted Htsojuyj Bl Heoj dzj Mol oL Oded ¢tk

L ijBsdRjlstedydzdlsj] R OwOSIsjtedmMisdSd o tOL
ZO Odzj o totf s Bff O P dzdBd o ,MIOAdsdrd WAzj H o O:

-l eEfio dRE®, 16 N 1, 065mm@8 Nd&g-&b® mn

s yd 8zd + 2,47

-l eEfio d28®, 19 N 2, 085mm;7 Nd &g-&8 mn

fnts yd 62 + 3,50

- L ezfio dRE®, 03 N 1, 36 7,8m;N h5d tdRdz@nm;

fntsyd &84 +5,48

- L ezfi0O dRE®, 48 N 2, 43 8mm4 WNJ@G-&O mn

fntsyd &8 +1,75.

1 tosdzOyOdzdzd Vv Is o ten dzsflsj dz O dzO dzd L
stezHdets fMi fsMisOoaddsd fdjyHESH], PGS
stso Quifgdy f dz0 dzd f MOl O dzO CtsdeCtoj Isdats L
Cdzd dzd ydzO ft60OSIsdS O, kddWdydteOdzd Of SH A S
BisdzW o Odzd v, (gdetsy jMlsotslsts dzsC OdzdL Oydd,
I jL My stedets dedlsts juHddz ©ls f toj Hfls Qadgddzed Is j
By IssHd LO jdBtsdzdL Oydw o IstsLd IstelzH dzj
LO dzj yidedj O RwsLi ydzd Odzj otedL i3, ¢ Ofts
d jWjSkdodessmls. | fsHStjfO dzO Iktsa O Iso
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celf© 4 §OydJ dalsdladg) BrizOBEHEIE® J &@GB s tf dsy dz
OCIsjtedmisd IO sQzjdRY] dddg b gEs&d MJP&d.

Lz O zd2¢0 (zdtddo I dMmtsydds
1 Mean 5.1607 5.8801 5.4565
N 257 257 257
Std. Deviation 1.06711 2.86175 2.47000
2 Mean 6.1959 5.0739 6.6289
N 174 174 174
Std. Deviation 2.80161 2.28284 3.50833
3 Mean 6.0385 7.9664 8.1105
N 156 204 204
Std. Deviation 1.36256 5.72445 5.48061
4 Mean 6.4869 8.4423 8.5769
N 204 156 156
Std. Deviation 2.43438 2.20627 1.75256
J B h ts|Mean 5.8922 6.7461 7.0143
N 791 791 791
Std. Deviation 2.06298 3.87081 3.82205

5 0OB d&ZdBOE jlH MisOowdzj dz0 G jtdjstedyddlsj £ O0BOCIS t
d bfbbztedteOddls) KLl ydd OdzgotdL &dd M) hdssd

[idYHEctkzf sadWwls OdzZOdzdL IkteWvHOG dzd® B
YWOCIstste, ctPEPazlsditgpwIsO dzO O dijlejteddzdd3Qidapgco
My joOj @3sMmMls. stedlsjtedwils Isjnrndedyd G0 &M
oqdqdzdzO Mmj dzj Sydw dz0 tOL BjtO d odfoO d&O
dzO ozls , dq&kzoh LO yjdz otej dzj dzdzO® dadzdL 4§ tsflst
BOZEZOBOOh ] Isso © ydmazts, fHtoj ydqL dzOols0O to
Isd $MIsO dz0 kM jh des I sLdydsdzdicOdzj - 8 ISC

13¢



dzd J , JWJECIsdodzOIsO tj S sdzmistezC ydvw 0dzO 0O dz
Yydqwiso dz0 0Odzj otcdL &3OIsO M f tsmdzj He ®RO j €
o Wda O.

lted 19 Bl Cazdddyddlsy MzEyodd BW -0 6
IsSd mded yd MSd EmMdzsyds dedv, t©Oodev 9 OfBd My
h OO ftsfkzdzOydw. 1 OLftejHjdzjded o ctelzff d
HisC Zd3j dzls d tc Odzdi,7 Co0 Celdddz ffifzjlfo Gl 19 o6 telictfz® O

bdmadzedyd MSdlsy EfmMdztsy dzad dzdv o ctefzf © |
Isj dzdzs § sL dydosdedtcOdzj dzO o tcj d3j Cadesde,Ofmd fiyls
Comaneci 0 dBIJCtesCOIsjlsi ot BOdzsdze (sdzj L O
Hisdzj § Is§rmdzd ud MEIsts O], § WidsOn lsdgdtg) dse  di) L
Isj dzdzes L BteOdzdlsj EMmMbtcs2mMlsea® B SOGstedc (-t
ssdBdWIsO d OdedtctcO¥YMSdlsy dLBBtOY j ded W .

tdedmbtedteOdad sy Isjrndzdud MEd EMmaEsy dzj d
~nO dzj ftcOo ddzdzO Mj dzj S ydw d NdutBus SWE BzO o
ldLMmfstedts ssLd odH dJdzsttOf tetsyj HEtedzd k1
dzdIsi ddzestcOMOC EdzOtcdzed EMlstes2Mlso © i HI
Md dzd Sydw dzO EZd3dh dzj des EZd30dzj dz €O d3 to Iz
tc] sdzOIsO OdzOIssBd v .

l1jlb s tsBhts 6 tHs? fifflaoBAc o) dixftdsej © dzefryisfiedzj
ZzOcOls jECMCdzEL Jdodes d L O i twead il Mmtej
ftoddztsy jded jIss dzO Cascade, Comandgci d |
sdzj ehMCd Mo jlstso jdz RrOOCIS] tG. Leathning
94 dzyd sdzOdzdzd B Jftcfstytgmdzte d § d L Malidghs gt d&, W j dzts
1997; Singh et al., 2002; Turj man et
sjLd lHjdd cttkzfd M kMt fMiss O, ud
tcOL dzd y©oe Ols € stej dzdzts, o jtoswWwisdats fmj HI dzy
MMBOISO dsH Odzdztsfls . 1JLOoadMmMddizs sl Isse C
OdzOdzdL dzj EMmMlsOdzsad MlsOlsdmisd yd MO L Os
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tOCjtedMsdSO dz@ OdzjotedL Bflsj, ocdfHtse s
sj ctbkfd foslhjdds d ol L dd¢ dsO dedss jif €
o jHjdzeE OMgOls Isjfls fMj kfsOodtsed, wj do
©OL &ZdS O o Isjadedui MS dof= 2296 = Bj YOO )cts
od ofJj uOlsdzpdeddst YIetsgPls Isjrddud MScd E
Celfi@0101% (k@8 ddy0 1

( zH s OMS| J ez ( J o2 Q J te2f O JteE2f O [BRE p
f sHA n((%) n (%) n (%) n (%) n (%)
U4 ndz i Mm¢
Zmy
[ O 250 174 145 203 772
(97,3) (100,0) (92,9) (99,5) (97,6)
1 d 7(2,7) 0 (0,0) 11(7,1) | 1(0,5) 19 (2,4) | 0,000
I Bh s 257 174 156 204 791
(100) (100) (100) (100) (100)

5 OB dZJOYWIL 4 OHEOls Isjfls L O ©OLddSdlkj o Isjadedyyjf

l1tcOoad off jyOlsdzj dedd tBOYd, U dJdstsL d ¢
dzdv o ctkzfdO 111 M wjedmistedteOls -ftcd C
HdMis OfipzOo0 ez ded § M S dMOdedlIlsy Isd ~dad yd ME c
dtcjJ HdzdWIs tOLBjte dzZO ISOtEjIsdzOISO yYydtel zd
HOdzdzdIsj L O Gtz © I 11 ,74e 12 ,nm.mm,J LHOD G
stso O, MOldMisduiMcO L Osdmddihhils midy 3 o Iz
s rdzdud MSEdlsy B ddcoOoydd 4 edH@-dzO0 d
cdMmMtedtcOZzO (p=0, 634) .

10 Mss dLidzL o Odeslss kM2 Mfets o
tc O dzj B J otej &3 dgdzd W Is Mmilsj dzgls Comaneci
Comaneci 20,2% (n=52)Comanecili21, 8% (n = 56) d Co
21,8% (n = 56). JlL&dqd cfc®€ Olgj Bseld S¢ e
odlsy fBHtOL 2o diiizBMEY Coept diBREE@J Sce
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= 21). wuvtjlsd 5 yjmstslsO B otey tdiidazd W Is
o dH dtsihlsd TCa,secdadifen M= 17%, 1% Cascatid) L
fs Yy Mssls-@dBigsBdssIslz ! Is Tr ansf oor-m fp
dzsmisd Tr ainls f9¢% nf nSG  5)1,1,0 % r(ann s=f e5r)m Q
CO s ftedetsH | dzd Isqd tc @ d2O o jodsrlyg diaflasO pdrd mfisls |
BICtesC OIsjIstedlsy Mj tWOL dzd yOoe Ols tsfipdzats o dzts
Bs Mi HBa OO MIsj 2O d Odzj otcedL BBOAZABISs ©® h ¢
zO dzO B Odzts dzO.

1 OYJd Msts dLftsdzL 9 OdzdWils odH  J tedzOdz dzls
J dzls j 3O dzj dzls 20 toj C sdzflstczC ydw dzOH -Odzj 9
o OhCOsdzB sdzdjf ONduUur of 67 M, A%l @s = 135) .
Yy Mssls© By Misjdalsi s LVI S ) dzgj ¢ 68%ls]
(n = 29)7157%% (n=\X0).S Jr

1 0 Msts dqL  HzicsQipsbts B ctezf Oj4 1 1 d
Is d tc © daff &34 figz© dzls Oy d W zO tBtMBj ds f dzlstcOf
Nautilusi 44, 2% (n = 69) ,1 3PdzjIH% Odan s3s 4 T€)o.n
B Mlsts B dJqdzstcOMOS EdzOtcdzslsts kMmistets2 Mise ts

1 O Mdssf sdzL 9 OdzdwW s odH EmMstes2mlsats o
stcj IstcOdzd M BSHEZRZJteOW 7Cicl sotskbBC © MHB b izl
sls p6a2&™MWI % (n = 19) . 1dd visstajtlsets dpvafiBls o
Mz yodilsy (n = 20).

rdted Slsdzs MeOo dzj dedls BPMH EC I5d - de® ygBMH B
dL ftsdzL 9 Odedw dJdzfistckzdzd dzlsOtcdlzd3 B d B-d dzts d
dedw toj stesmyf jSIsdo jdz OdzOdzdL dzO dutf sdzL o
dzdJ HtwjHddzy SydqosodzdzOlsO EZf slstey BO dzO daed M€
fl o &3 Misd &3d M tsd.m (RPIHKRSCSEIOMSGA o  WDL di3j 6 d
o OMC EdzOtej dz dqdzMmistclzdzj dzls Otedzdz jJ yaiirls tsls
BOdzdzO ddzo OL do detsfls © d&BIHJYddzOlsO (-Par k
GOIs HO Bl HOI &OdMdOdd o HTSHGCKJ T O dzO

142



100 %rtlzed yj MSO kM joO] 3sMls o jtesWisdzes L O
Ctezf O | dzgOf i dzdes Ml 9 di3j Misdds M dad fipS-ts4f to s
cqw. uvtso O HESY] dzdedIsj dzdets Lk dzj Mdzv o @z- s | to
sdtc® d kEMfjr0O tls jdiBtsdzdL Oydwikso.

Il dmeC silsts dzd o tskz 2RO {f tsWndglyf tedfsmy j de© d3tsL 1 Yy
M PdesCO hd2¢60 0BOdRISdJteO® kMY j - OO-dzO Isj
dzj sts &0 wkzflskzicO. td SOdzOdzdL Oyd sdzdzd Is §
MsOlskMO d&O jdiBtddL Oydw o ORIl dzO W
J dzH s OMC g 2O Bflzpl O [Is &GO dYy Meddj M
MsOlsdMlsdyj MSd HBMisse JtedzO twWOL dzd $jO o t6C
ctstedd O OdcdetcOWMEdw to] L-RaxdsObc alsej
Gtelzfldl Il (p=0, 728) . JIs dL € dzt yd Isdpddisigd o C
d3j stsH dLitsdzL o Oded o i todlsj sy ctolz
BsdzdL OydsdzdzO jWJiSIsdodetsmils o o] ajdzydwl
90O dzO dzj f sMicj HMMlse j dzO  sMisj dzB sz L Oy d

sj wsls | Hts |11 MQOd ik, ig €O dnfzdzdi o ©: Is OB dzd
1 JitsmMicj HiMise j dz0 IsslsOdzdzO ff sMmisRpywtsyj H L
CdzOm 1) o cGctekzf O I BJ HJBsdhstcdtcOdzO o

By Blsydlsj dzO & RayBondR% y( rk dzOmM5 @), it dHEZO
BO 9 5,0% (n = 13).

1dfsmMtej Hinlse B IstEets Q ez tc &zO tsRoylzlz L W
CdzOfp 1) © cSwkzfdO |1 BJ HJ Bsdhsted tcOdzO ¢
Bj Blsyjlsj dzO s RayBondR% y( It 202 &), tejt JHEZO
‘O o 4,1% (n = 7).

lifsMejuimko j 20 kiskOddd § sfilsRbwsy  H
CdzOfp 1) o ctlkzf O 111 BJ HJ BsdMmisted tc ©dzO
B Blydlsj dzO 8o RayBondRW6 y( i dzOmM2 ), twjt dHEZO
BO 9 4,3% (n = 5).
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Jtekzf O

| i i [Bh &

RaymondRoy |1 1l tets? 194 140 88 422

scale Me % 46.0% 33.2% 20.9% 100.0%
dzdL Oydw I

2 Its2 50 26 23 99

% 50.5% 26.3% 23.2% 100.0%

3 k2 13 7 5 25

% 52.0% 28.0% 20.0% 100.0%

[Bh & I 662 257 173 116 546

% 471% 31.7% 21.2% 100.0%

v OB dzdOlOc j HMIsOoawdzgj dzO HOdedzd L O ROy t8fmj dzj ded js
dzd ydedilsj ctikzfd

JdSmMijfjddzedwils ftejoifMm o IStslsOEzdzOISO

fO 11, ®OCOL d MsOldmlsdyj MSd dzkH ks
BjClkdodd M) sBOYjddVw dzOYGEYE@ROBGSEDIS 5]
CtofO | d cwkfO 111 . 1td EOdedf HdzOydw

CO Bl §jted3Odzj dzlsdzd sy B zOdzelsd dzO0 ctelz ¢
Yyomilsd ydets dzOtelz" ©Oo Odzy dzO dzts tc d30 dzdzads € tol ¢
e Sdyudes BRI HO HEBHPFGHQPdAdz] O fJjsdf sy
dzd yded / dfnj &3d yded EMmdztsy dzj dzedv §ste®+d dL
CzdzOydtsdzdzedw MlsOlskm fted §Oydjdelsdlisj Mmi fi

vy Btej sduydes f scdzj HdzZOIsts, Msdzd H ROISO St
ksoj 9o JJHEZOOdEJEedL FEMESOdIsy dzdo O dzC
RaymondRoy scal e ftfmisjdB@BtsdzdL Oydsdzets. | O
HydddWw Ctstej dzOydtsdzj dz OdzOdzdL dzO S pOe-ar mal
Yyqgako Ctstej dzO0ydw d&BjyHE Btesw d&O dhyf sdzL o
Isdc dzOIsd v W U qisFtc®dzls Ols Mmdzj H J d3B Biped L Oy «
Ise sd3 R aRpyrscatedp = 0,257).
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[Is ftetso jHjddw -Wajlfijls oz@® HKytauCsakdalo Odzj o
dzj Mol toL Oded Gtz d Mj lyjli Mde@RIW JCO
dzdlsj Cts2dztso j d3j y(Hpz =G teliz, fOfOSQ)) .| wdstg Frldbd W Is
dzdL Oydtsdedzd S22 dzse j 59 ¢ welE4,086 , N 1,436
Giolzdfi®s ,1614 N 1, 897 7,06+ 238s®TCE® 8 ) | M sd3j «
ssyscoO 2, f0Oydjdidsdlsjy Bl cwkzfO |V dzj
Cts? dafsetgOHd JMisjMisoatsls dO dL i sdzize OdzOIs (
dzdtcOh Ctoi atslstsC O Misj dals. fWh i 1 el ydzdijls jtis
MdedzdW dS Odzlsdz0 tcOL dzd S O o BtetsW dzO dL ff 5«

Gtz © | | (p=0, 000) , COCIsts O ) d3j sH 2z Mgt
YJdIlsd MdedzdW dS OdzlsdzO tcOL dzd S © o BizBYW d&zO
f0O0 || d etz © 111 (p=0, 169)6. 1 Odzdzd Is §
K kkk
o 3 —  ns
g |_|”I_I @8 pynal
)§6— 3 lpynalll
S B3 Mpynalil
S
c
g 2-
S
18 0 :
Mpyna

ANCEEZGO 14 jHisOowdzj dzO Btetsw dzO0 dLtsdzL o Odzdlsj

Il sdzeyj dzdlsjy tojL Ek2dzsOld &BscOls HO M G
sfdmMOdgisjej f ) sBOY j dzdW dzO ©§j OO,
Odzj o teqdtc dawf j o3 dzdzs OMdMisd & @zt OC 52 didstis© dij
Ctsdzgo  dzydsdzOdzj dz d3i ssH dL dmMC o O tjtfjlsOlst
dzj LOodMmMddizss tsls o dH O Cds AatBr SFds@D y s tso & O6
fMtej HdzZOIs O G totsHIi dzy dlsj dzdzts frplsd fiflixX Q@ dys WA LLJO
166 £ 31 min; 131 £45mihL © Gz f«21rini,L Ol ZFskzf © | | | ,

14=



9 min LO ckfO I1V. [kisfissjy implsKr sk

d Mawhn t ney fMmlsOpjO dvdkzsmIisOIsdmisdyyd mSd +
BdYHE Gctezfdlsy, GRBtOLjdO ol 9 WdekzttO 4

N
o
o
I

c

£ — @l pynal
g 1 ns O Tpynall
315018 —

g B & rpynalll
é 100 - O Mpyna IV
s

o

T 50

()

s

Q

& o

Mpyna

AGEBO e HiflsOo W dzj da00 Mjes HaksOY@EY i3 ctolzf O
111 d ckfoO IV

Vo jdzd yj dzOIs O ftesHi dzy dlsj dzdetsls dz@ 1 tot
"OCktste, (2t Wit odd¥w] o) ol -9 ]!
tesyj HEzZtodzd Eipdatey alzj262d;Whn €t al.,, 2018 M1 Y O dzj dzd |
sBOYj, dzfj EMfwodj HO HBCONjd& MOl
wdlsj dedzsflslsO dz® fsyjHELOKO d o L dzd S dzC

1OMmii §ddzdlsj ddzstcOftetsyjHbteded ( dzjlsjn
BJNj] BGlBjdvLOdts o Itsy¢oO 3, BYWUss @&tdcj ¢ d
o jHjdzebwo OmEOls Isjmls fMj slyjlj Msolsdmlsd
tcOLftcjHjdzjdzd j Ists dzO IstsL d o &= 36,56dpf=dzd ¢ O
0, 000). l1tcOod od d MmO dzy Mzdz) 2O y g z2i2B@Q { tc ts1
ded U d)MSmdzts ) dzj ded W M  dafbe daste Qi Qlzdes  cOud|tind
C 52 dzditdCBBjdzd.y O 2L L dzls Olsdlsj BsEOls H® B H(
90, yYyj btLd BjksH s otcj d3dj dzO dsOdzed i [z
&t sdz0 Odzlsj eOydw dz0 dsC s ¢ d s dzOdelzd ™ dst
sjtedw, ISOSC 0o dc thr A SIls Of j -diiaB & dz¢ HsBo Q5 toded
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Bl yded OdzjotedL 3. | Odzd@RK j32MD Hisf H b
Rdbmas §Oyd,) dsdB s o CdPed ydes d tOHJ s dzt
%O wom MO btejldeodd o LOBSdl] O ¢l
njOcdY d odtsh jdskts wsBh s M Misswddj (
Mdedzdi dC Odzlsdzts L O oi LdzdCoOdzj lsts 2O € ozd o

1dbdnrndduimMéd JdzsttOf tot
1 d S {Bht
L telztl |1 tets2 225 32 257
% 87.5% 12.5% 100.0%
1 tets? 171 3 174
% 98.3% 1.7%| 100.0%
n |1 tots? 152 4 156
% 97.4% 2.6% 100.0%
V| tots?2 200 4 204
% 98.0% 2.0% 100.0%
[Bh B 1 tets2 748 43 791
% 94.6% 5.4% 100.0%

v OB dzd)Qc j2H Mis Qo w dzj dz2O HOdzdzd L O twOL ftej §jdzj ded J
tesyjHEztedzd CE8@f dzdy@eftfd @tolztf d

t 24 I trigjQe iz ff

1 d [ O {BNht

L ezl ] tets 2 38 219 257
% 14.8% 85.2% 100.0%

[ I tets?2 160 14 174

% 92.0% 8.0% 100.0%

m 1 tets? 81 75 156

% 51.9% 48.1% 100.0%

v 1 lots? 189 15 204

% 92.6% 7.4% 100.0%

[ BNt ] tets 2 468 323 791
% 59.2% 40.8% 100.0%

U OB dzd2lOte j2H MIs Qo W dzj dzO@ HOdedzd L O twWOL HtejHj dzj dad j
teOL dzd ydzd s ctelzf d



Hunt&Hess Score

1.00 2.00 3.00 400 | [Bh &

| ezl ] B2 60 80 44 35 219

% 27.4% 36.5% 20.1% 16.0% 100.0%

I 1l tots?2 11 3 0 0 14

% 78.6% 21.4% 0.0% 0.0% 100.0%

" 1l tots 2 49 21 3 2 75

% 65.3%  28.0% 4.0% 2.7% 100.0%

v 1l tets? 11 4 0 0 15

% 73.3% 26.7% 0.0% 0.0%| 100.0%

[Bh s 1 tets 2 131 108 47 37 323

% 40.6% 33.4% 14.6% 11.5% 100.0%
v OB dzd3ylots 2H MisOoa w dzgj dzO® HOdzdzd L O tOL ff tojLH-j dzj dzd .

dzd ydzd sy ctlzf d

stcl ossBGON jdzd jIss dzO yJ dzlstcOdzdzOIs ©  dzj

ftcjHdL 8 d¢C Olsj dzlstetisd IHdzfiovd dfj oLte@s JdBAs tco j dzy
Bjdzs CtecOlts fMj COMOj] L @GzOd dglijt©dsiOddiisd d
nd BstcOedw . 1 IstsLd € tsdisg QHnsO Y tolsj W 4 d fozis
90 MlsOIsdmMisdyj MSd HBMistse jtedzO L Oofyf-ipd d3ts fi
stets?2 Mlseots d dzO dzd yaf5 394595%20= 00)ActsABCEE WO (2
{ls ftotso jHJdzdWlis Hitplf | -Gelzal B itiz] Bpj EMis@®dztso d,
odMmddsMmls f& dyjdideda@ j(dBhi= 0, 707, p = 0,0

ltod dzsy d disilsls© dzO dzj § tsdzo j day d 5 dzO dzdzd Is
Emdzse dwIs©O d&zO Mk OtOr dzsdH OdzdzO r jdEBStc OG ¢

deslsts ff smlp @ra BdzP MR ZzOtcj dz  di3f dzOdzls L O dzj -
BsLl Yydz© OdzjatedL B3O i hdquesC O hd2¢0, ¢ O
fo 11, [ T 'V Md dqrLfitsdzLeaO o J WRiIste] d3c
sy, SBGCOIts By IsSSHIS] d2O0 o tcj d3j dzdzO d@Ad d s

MO Isdndedud MEd dej §teddzsy dd3d.
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t 24 19 g Ge 2 1
1 d o | {BhE
RL i sdzL 48 ® Comaneci 1l tets? 7 45 52
tcts?2 Miso ts % 13.5%  86.5% 100.0%
Comaneci 17 |1 tets2 9 47 56
% 16.1%  83.9% 100.0%
Comaneci Petit |1 o2 13 31 44
% 29.5%  70.5% 100.0%
Cascade M 1 tots 2 0 17 17
% 0.0% 100.0% 100.0%
Cascade L 1l tots 2 0 13 13
% 0.0% 100.0% 100.0%
Transform SC |1 tots 2 0 5 5
% 0.0% 100.0% 100.0%
Transform C 1 o2 1 4 5
% 20.0% 80.0% 100.0%
Scepter XC 1l tots? 7 37 44
% 15.9% 84.1% 100.0%
Scepter C 1l tets? 1 20 21
% 4.8% 95.2% 100.0%
Neuroform Atlas/i tocts 2 124 11 135
% 91.9% 8.1% 100.0%
LVIS EVO 1 tots 2 27 2 29
% 93.1% 6.9% 100.0%
LVIS Jr 1l tots? 9 1 10
% 90.0% 10.0% 100.0%
Pconus 1 s 2 26 21 47
% 55.3%  44.7% 100.0%
WEB 1 tots?2 18 22 40
% 45.0%  55.0% 100.0%
Nautilus 1 tots 2 37 32 69
% 53.6%  46.4% 100.0%
p64 1 tots 2 132 13 145
% 91.0% 9.0%| 100.0%
p64 MW 1l tots? 37 2 39
% 94.9% 5.1% 100.0%
p48 1 tots 2 20 0 20
% 100.0% 0.0% 100.0%
[ Bh s 1 tots 2 468 323 791
% 59.2%  40.8% 100.0%

U OB dzdh)Oe j2H Mis Qo w dzj dz2O HOdedzd L O o9 dHO dzgp- L f tsd
s/ slsfi Mlsodjlsts dzO® = j BsEOCdW
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tdm¢i s sl §jtdsj dgj delsdztslsts toj dstsis § dzd t6 ©
dzsmis Bls dzOMmisi § o Odzy dzO Istetsd3e j d3B 5 dzd Y dzO
s stej 6 d sdzO dzdzs Is Btc R dzd| et €O 9 ¢ FO-dzls | to d
ZzOydtsdzj dz MisOlskzm dO §O0ydjdsO o Bhdzss d
9 OMC ZdzOtedetslsts  d3f dzOdzlsJteOdzy dzO Isjd-d o d H
Isj dzdzslsts ftedadztsy jJdzdj dzO Ho B2 dzO Odglsd OG o
sdtc® d dL CCdedyotfOs fipdnwHEaON d Y do tsistsigyd OMmw o
dzed ddzlsjteo jdzydd, COlsts dzOfteddsj tc oi dgh j dz
sBWMdz" 9 O LOMts dBjIstsHi Is dzO otcj d3j dedats Ofr
MsOlsdmMlsdyj MSd WOestedL JtcOdz © dzOh v Istcl
tolz f HdAHO dtsL ] ydzO Odzj oatedL 30 M P dqesc O h

[lIs fteso jH pBRficOAsd Isj Mls dzgj MJji EkEfgsOdetse
Md®ksmls @BiyHE 9adHO dO dJqLitd 9 OdalsO | dz
2O tkzflskztedteOdzd d dzj cflskztedtcOdzd d3tsL | Y
MRS scoreo®Ptzf ¢{ptiEinnCdEsHDE) s B] BYOC o
Isi 2 COIts MRS score ftod dLfdme Odag-sts B (
Zzsecdyjd HijWdydlk, C¢t2lt |j WEdSydw ddzd
fjtedftesyj Hizteded EfMmdzsy dzj dedw. |1 HES§ ] dzdzgj C
dzd f MOIO dz0 MIlsOIsdmMisdyj MSd L dzOyqddzO otci L
d qLABSHO s dzj yj dad j Ists.

{ls fttso j hpddhtcOisd Isj s f{Js Ok fidf Qs £d
COdzlsdzO L Ooadmddismils d3zj yHEZ o9dHO dz@® -dL ff ts¢
medwy Emfin sl | ugy ted PofizDdigBiMejdars Is(sp dzf 0, O
oM OdecdtctcOWMSd EMY Jj ~Ro(yH jNddadides Oz
ftod ftotshmdzj-8-d o Bzl deOMB dzOB dz6k HOO O o Ctol
Istej IsdtcOdzd M BSHEZEZJqtO" Ctel atslssC O Mlsj
OmMdMmisdtcOdatizj S22 difaAsB OMOC 2 dzOtcdzd sy EMmilstet
sBOYj, b ftso jHjddy Cotej ZOydtsdg-dz O dz
sdmisdud MSd L dOyd kO St dzOydw d@ixHEZ B
zdoslsts dz0 fsMisde dzOIsdw Odzc qtsctcOB-dSC d to]
&k gy lsyd Isd dzs s firRQly schyds(p=8,0§3)Ra y mo n d
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bdec dscEtcOW M
fted ¢ tetsmdzi-k
6d d&3d MJ y
14 [ O BN E
Lkl 1 2 19 231 250
% o |tk O 7.6% 92.4% 100.0%
% 9 ¢deddtscEtcO]
) 63.3% 30.8% 32.1%
fted ftetsmdzj HW |
% ks oafmdySd | 2.4% 29.6% 32.1%
I 1 tets? 3 169 172
% o |tk O 1.7% 98.3% 100.0%
% © ¢(dzddtscEtcO]
) 10.0% 22.5% 22.1%
fted ftetsfmdzj HW |
% tls ofmdySd 0.4% 21.7% 22.1%
M 1 tets? 6 148 154/ 0,001
% o |tk O 3.9% 96.1% 100.0%
% 9 ¢dcdtscEtcO]
) 20.0% 19.7% 19.7%
ftod ftetsfmodzj HW|
% ks oamdySd | 0.8% 19.0% 19.7%
v |1 tets? 2 202 204
% within |tk 1.0% 99.0% 100.0%
% within .
o b 6.7% 26.9% 26.2%
firn fted f totsf]
% tsls oy ddzls 0.3% 25.9% 26.2%
[ Bh s ]l lots2 30 750 780
% o ki O 3.8% 96.2%| 100.0%
% © UJjndz j !
‘% du f” 100.0%  100.0% 100.0%
ftotsmdzj HW o Odzj
% tls ofmdySd 3.8% 96.2% 100.0%

v OB dzd5yMOfk 8 OH e OIs IsjMils L O ttOL dzd € d Istfj tc ) Djdacos@dgj
z0-6- Bi My wBINHE czfdls]

151



1 OB dz8 HO9 OdzOISO IsslsOdzdzO 6] S OdZOdzd L Oy
d 1l fm wkflskztcdqtcOdzd d dzjtckzf lskztcRteOdzd
¢d My ©OLdEZdYyOs O© MkkOldmlsduyj MSd HesMmisso
YHO0 O (dj #slsdzdficos@igip@ 10,000 Is OB dzdh.y Oro@RMtsC O
ey COROIZdL Oydw MmJ dzOBdedsn@ @ o6 tedztfOf B . 1,

{ 4 ¢ Odz0 dza
(! ro | {eht

Lokl |1 tets? 210 41 251
% o Jtokzf O 83.7% 16.3% 100.0%

% o [ 4JS0OdzOC 43.6% T74.5% 46.7%
% tsls emdysc 39.1% 7.6% 46.7%
2 1l tets? 161 10 171
% o Jtbkzf O 94.2% 5.8% 100.0%
% o t4S0OdzOC 334% 182% 31.8%
% tsls emdysc 30.0% 1.9% 31.8%
3 1l tets? 111 4 115
% o Jtkzf O 96.5% 3.5% 100.0%
% PJ S 0O0dOdzdL 23.0% 7.3% 21.4% P=0,000
% tsls emdysc 20.7% 0.7% 21.4%
[BN 5 1l tets? 482 55 537
% o Jtkzf O 89.8% 10.2% 100.0%
% o {4 <¢0O0dzOc 100.0% 100.0% 100.0%
% tsls o fdySd 89.8% 10.2% 100.0%

U OB 2B BL D OHEOl IsjfMls a Ol wOOdEOIS® j o j C OdzOdzd L C
Cokf dlsj

14 Stsdzo j dzyd sdzOdzdzd Isj J dzHts9o OMEC 2 dzOGtedzd
tedtcOdzd d dzgjtezfskztcdtcOdzd ddzlstcOC tc O dzd O dzdz
Csdlsts 9 Cdzt yo Ols ftsMmlstsw dzdzesilsts  d3f dsO dzls d 6 (
tcO0Odzj o ted L d@zOdzj thzd dp@3ft) WAD dztf , M H t tlzH d to W& Is dzts
dzdj LO ItslsOdzdtslts dJdLoddteOd dzO dzjL v st
sjyjdedj d2O otcj Bjlsts j HBSCOL Odes, Luj B!
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BOLZEZOIO hd2¢0 d HI N jtedzOO Owlsjtsdw s
Zd¥% jteOoydOydv Raicter . fsMisOs j dd™ @B dzO dz
dzd ydzts AL Of j yOlto Offi IsOtE jlsdzOlsO Odzj oted L .
MO d Etdkv B0 yYOfls I ftedkjtedls] s dOh
ftesctcj Mdo dzO BEC &L dW &O fjH-SHEE MEkzs
dzd © dddda]] o teidiLddgdlz@ © 4

\

(o) (1)

AdebB&DOYd jdals ] hflskbtedtcOd®O dsLi ydz® Odzj otedL ¢
JdzZstcOMOC L Ot dets bkMmlstes2mlsots, Gtod S22kt fMj HJ
fesmdj HY 6@ daisj GgOY3 1 jdzdlj M kSd §smsys Ol
Cdzlstc OMIs dzO dB3OIs j te difwte jor tstBARA PPl daizGni H Mo dHJ Is
LO dzj sjdzHBIs] dzdOdzdL Oydwis©O dzO (hsmigDe g lgg o | ded u t
gL tsBtcOY j dzd W

1 OB dzé HO9 OAEDISQ@ Of Isj f j dz2 d2O ] C OdzOdzd L
Mol L Odz0 M Af dzj 2tslstesfdedlsy 9§ ®OHS B EOtcdaf
d i3 dzOdzls d . ltedMmi Msadjlstts d&O f tshdzisH dzd Is §
Hzdzdtc® o© dLoMkdzO Misjifjdz 6 j sz ®BedwIsO
hj dzd 4 . SOCIss HJIO2dzdzs B (mtsypdazts o
SOdzdL OydwilsO dzO0 ddzlsteOMOC HPED teted® Is © ts5 Y dYB &
ftiewCts Mol ch OQdadhefm wHfjEBO dzO dsL i ydad W
ZzO Odzj otcdL BBOdzAzZOIsO " d2 ¢ 0. ] sso © dL Mmdz,
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Odzj otcdL 3 MO dzj SkoOdzed M B IstsHdIlsj dzO
COts ftsyd dzlsi s dfOL de j & ©OHO@z(fiy JO Yt @ o dgv dsO

[Is dL ol thCjod@HtcOMsd Isj Mis daj MJ EMmls Odzts:
odMmd ddtsMmieo IO HAEFO dL f sdzL 9 Odzals© j dzgHts9 OMC
dzdy O wwkzflskztedtcOdzd d dzj tekzff skzted tc©dzq
hd29d MRS scor e { tdaP-6ifftc H3y dgj W ss@®dzjs elzH 59 O
Ists dzj g dedd (p = 0, 065) .

[s fteseo jHAp@fwcOBdIsj Mis dzgj M EkEMlsOdzso c
dzd S Bdzo j dayd sdzOdzdzd v  J dzgH 59 OMC 2 dzOtej @ f BH
dzd d dzjtezflsktedteOdzd dBsL ydzd Odzj olsd L d&3d
detsfyls (p = 0, 240) .

5.utOodzj dzdj 20 §odkkzyj ddlsj tj JkdlsOls:
tOded M) §odishlsO dz2O dzj S sdgo j dzyd ts de® dzdzd Is
Bj dels Odzdzd Bj lssHd ftod tkflbtodwOdd- d da
Odzdzd Odzj otedL dsd M hdusSd "d26Sd,s5-f] HO
Bjls® o ddlsj OOl O

4 IsjRrdedyj MStslsts EMmi 9i teh j dzflso Qdzj dzO
Mdodetslsts dzOlstclzlf 9 Odzy dzO C dzdded yd dzzssqf dls
ZzOtcdzdw dJdemlstezdzj dzlsOtedzd3 ¢ sdzv 3O YOMmls sl
Mdekztcdzs HO B/ HOI dzOMs yoddHdixlo AME ks tcdgOm
dzdL Oydw. [l Htezc O MistcOdzO, dgv SCtsB-0Odzj o't
ZzOMisls© dzO0 OtlsjtedOdzded B W EteC Oydd, M dz
sjClssddtO0 d hdquestO hd2¢0 ftosHI @ O Ols
Isj dzmlsets d Mmi hjMmise j dsj o tF Bzdpf t§dz® RdzQlisj ™ to
1dLOodMmMdis sls tsetsMmsejddisy o uj d3dzsy
EmMstes2Mlso ©, HB Bohii dsO dfj J BEmMlsOdzse j «
2O ftojfstel Cd o Cdlsi CMIsO dzO i dzOY dte OcC
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1 Odzts flzdstsH | dzd s O O OMsgEdiagd € P & jfo-tsdz¥ yc
Qo dz0O IssYs O fHtod dzj yuddedjlsts dzO disL i Yde
(Pierot et al ., 201 3; Mor et et dzal . ,
desfyls dzy o9 ddzOed J dzOf i dzdets § SHARGSHWHM O L
d ¢ dzd dzd yd dz M usjode@isd 2f. tc dfrpisdj Cdeidzts tc OL {f ts dzts
fs5 ABHO dzO 9] Sty h dzOIsO C OtetslsdH dz0 Otgls j t
4 Htkzecd HERB, HdMsOdds dsSOdzdL JteOdzd s,
BsSEOIs HO fftojHMIsOodzw o OIs Isjrdedyy G5 G
G d H dzts MAsdzEtiEPS 8 ¢ O Islpdadeasdnjet all, 2013 [ stgdf Mmi o
Bj dedzd v Otefmj dzOdz tsls st d 9dH EkEfMmstets?2 Milso |
steH 20 HdMSOdzd&ZO dZOe dec Oydw ddzd ¢t =~ tsSH
ftoj HdZO d L OH dzO Btvallhenpsizé aly 20BIS bndadswet v (
al., 2022 . wfiBtejH OdzOdzd 5 @] dPls H o § dzdsdrd dz@P
Odzc O e ON dOfMiMm l8dOaiB=ddis ¢ 52 dzdtcOdzj ATENA
et al ., 200 8; Pierot et al ., 2011) ,
Wils OdzaBd wdzd W d € s diiz datp® Oolzls kztf ¢ " dgQ g @3] WO te
edwv, fHfEts 5 ftojHdO Cdzdzad ¢ Odzlstk® d M
odh jdzdwls Ctdif dzO2 dzlp dzO yYOMmls Bl dd < tets!
ol LBy desMmils HO tMdelkted toj SsdemlstelzC ydw
OdzOIs s d3d ( , C Odsjs W jsimisdfls@Ods o s j yJ Ists
75% L OH B9 tsdzd Is j dzdzisRayrthadRoy sz@le 1sXJprirta af W
al., 2013;Lefkowitz et al., 1999; Cottier et al., 2001).

Il ftcjCd tsoO ol ftesMmdlsy 5 Glsfgesh j dzd
IsSsH d f tod dzts yfiji dyly dsvsdzddzlds so dzO@ Mk B Otc On dzts
ftctsHI dzy ©O9 Ols HO BI HOI EZd3j Misdzd . 1 ts fpi f
Bj mnOded yj dz Mistsf yYtoejL ddemMkW dzd e OdzjOsts dz0
Isj IsB @GdzsdzO. Layton d fMmilkte. (2017)- dqL ol
dzj dz OdzO @ j dAOd §fy C i3 dzj ¢ Mded dBBsL ] Ydzd
fsmic) HMiso sd3 Uy Pddzap fiplslafl f OF@ezsdz  tej &BSH | dzd
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zd 0. |1 OS¢ dlsy d&O 221 §0O0ydjdadsd m d dz
hd2¢d Oolststedls] HBCEMB] disdtcOls 14% { J toc
z fndzts ) daf aad w1, O dzd-O fipd fiplOfs@iEzs Ists € 52 dzd tc O dzj
2007). 1 cwkzf OISO dO dzgj OMdMmMilsdicOdeef v ¢
tcOIs HtS 9%. 1 JLOoadmMdds WOCIktste, CHtcj Mt
dwvilsO, | ctsdzj &3d dzOIs©O dzO Odzj 9 ted L BO dzdzO Is
zOH 9 Ols HOdzdzd s tsIs ftoszyes Odzjss ARETA,
BsL i yded Odzj otedL dz3d, Istoj O @ded cpRMgtc £ i@
dzi . vtetsddB ] BB tSdzZd ydedIlsy Efmdzsy dzj dzd 6 - 9 Otcd
tcd® MisOldmisdyj MSd HBMIsse j tedzO ©® Ols H i d3t
odH bEmMdaztsydzd dzdv d MisOlskzMO dzO 0©Odzj 9 ted L d3C

[ ZH 59 OMC Z dZOte dzOIsO Is§ n dzd € O, CwWists
OmMdMmMisdtcOdetsIs s C 82 dzdteOdzj, dets ddiZO O O Yy
dzd yj dz BdzsS dz0 Ctol atslssC O o oldcq taky jdzsdsdsC
Mis jQAsd Misd e Odets ¢ 52 dzd e O dzj . RMststedyj M<d
oCdzt yo 0 EZdzj dzslsts d yOmlsdydes dBOdzed §f 2 dzd to
d B dzOdzls, Cts2lsts otej dzd dzdzs Mz d O d&J -
COO OdzjotedL BBOdzAZzO h d2C 0O (ftsdzflztdldsjOc el G
Odzj otcdL B3ZOdzdzd v MOC ( Ali e kshdzOCayfOidzdast Isg - d
BOLJdteOdO d&O dL sdzdteOdzd ¢ dzd dzd ydzd H 5§ dzO]
sy 260 dz0 JWjSIsdoadzesmislsO d Mdekztgdesmlislis
dzj teitda g dztf e s H E2C yd W lsoGs digs =ifpissyjjdbyfls i fls to ts5 2
d3J dzdzts -Grfrisdjfripiidsd tc O dats | & s 23tz Qetlz 0. MO RIsds W Is j
CdzOtedzd B d&zOdzlsd, HSHAaBHWh L O M M j
MO Cascade d Comaneci EMistets?2 Milseo OISO (

1l teodlisy § dzd ded ydedpts h jsdedzPletf dz® Hwsifd o
so © MJ BetcOdzd yOo Ols Mdzetseo dzets H s th)-L & dzls
¢Cd Ctdzj CIsdo. 1 dtsdzj MG d Hwddesm J tedd
fils fted §Oydjdzelsd M tkflsktedteOdzd &L Yy
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Csdlsts HO9 O d ctsfipdety a) dzdsy daOO MAC Ztc Pelz f tots
9 0dzy 2O BBH OdzdztsMis s @ MdfAn Is & s Odizis dzde IR twizd fipls
odMmMddis tslIs dzdf MOKSO dzO Hots2 dzO Odzlped OG 6 g
LEzdzsOId HBCEAB] disdtcOls L OHtsotsdzdIsj dzj dz
d SodoOdzj zpIs §f dzdz@2nEf e dzOdzs IS5 ¢ 52 &zd 6 O dzj
2O dzdzZOts Pz s dzd. L Olylfw dzd S o Oded O d MmJtedd
2020; Sirakov et al., 2018; Sirakov et al., 2019; Sirakov et al., 2020; Sirakov
et al ., 2021) tbkydlsOls 72, 3% jldtwEldcEdzfds |
Odzj otcdL &3, COIts tj COROIZJL Oydw o ~"BHO
ftcd 14, 3% s §0O0ydjdzesdisjy. sdzdded ydedlsy &
]l sSsHetckzf soadWils OdOdJL dO 0O0ydjddlsj
Yd ftmsdedzOIsdlsy tjLbizdzZs@ttrgtsaz g sidgfs dzdg @k
sy HB ®Bsd dZsO0 ddlsj ttOlskztcdzd HOddkP-{ s ©
dzdilsj Ikjrded¢d LO jdBtsdZJdLOYydwyw ftod-tckzfls
dzd OdzjotcdL d&3d M hdqesSd hd2¢d. 1 -tOBREd
BdCtetsCOIsjIsi 6 B dL { tstedz thlOc df tde@dzdd 5d rddglzt
tcOdzd JdzlstcOC tcOded Odzded Odzj otedL 3 fs-h Jtets!
ISOdzdzO® S d&zzL v d&O O0Odzj eRwd/L EQxdpd W1 ) M Gf) (tcf
76% s fOydjdsdlsy Isteijlds@pte@iiafOs izd ls2f nydizd Is
Coif dzd S Oydd, tefj cadChpistaly tdd)deefts Hjtalzd dzg - Is § ~
zv o Ols ftedBdzdL dIsj dzdzs f sdzseo d dzOIS©O BIs 6]
COts HWd o SBHOHBO2 WYy Oulsj fjdzsO dzO t
ftesmdz HWo Odzj Iss dz0O B S tesC Olsj Isi to HB O dzts dac
9 OdzOIs O dlgvj dan jfipay sso dzOISO dzd s j tt Okt O.
stedlsduyd dz OdzOdzd L zO tj L @b EEd jc O dzis
C2dzdtcOdzy Bd BJddz dzgj o L dztsy j dz, Isi 2 €C€O0Ols
Cdzdded yded mMjtedd Mi i L dOyYdds Btets?2 o ¢ dz¥ Yy



Raymond s d3a
BtsdzdL Oyd VW

1 2 3 | [BH

1 Odzsdzd) toj a3 dzjl) tots 2 137 33 12| 182
o toj d3dzamls j dzls % Bl 1 Odits

. ) ) 75.3% 18.1% 6.6%| 100.0%

fls j dals & Bj dzdzd Mls ’ ’ ’ )

% ©® Raymo
fpdzj H j BB 6
% tsls [ Bh s 53.3% 12.8% 4.7% 70.8%
1 Odztsdz |1 tets? 57 17 1 75
BdCtesC % tsls 1 Odets
B4 dedzd  Mls d
% tsls Raym
fpdzj H j BB 6
% tsls [ Bh 5 222% 6.6% 0.4% 29.2%

70.6% 66.0% 92.3% 70.8%

76.0% 22.7%  1.3%) 100.0%

29.4% 34.0% 7.7% 29.2%

[Bh s 1 tots2 194 50 13 257
o o
d;J ZZ dz;[ ﬁj’z 75.5% 19.5%  5.1% 100.0%

% tsls Raym

fMdzj H Jj 3B
% tsls [ BN 5 755% 19.5% 5.1%) 100.0%

100.0% 100.0% 100.0% 100.0%

v OB dzd7/y Qe j2H MisOoaw dzy dz2O wOLHtejH]Jdzjddilsts Ho jlIsj
otoj d3j dedetslsts OMdMisJteOdets € 52 dzd tc O dzj

glsj-@Gdsd Msd €EBHEA L Odzy J By SBH, 9l 9 jH,
GsHddzd, COIsts dzj Gs90OISO BJj LY OMmdetdiils d
sots toj stesMmy j CIsdoaded d Jtesmfj SIsdoeoded JH
(Wang et al ., 2016). [BtBh jdzed dL B tcOdac
d 4 W J Snidsd sdetdsOdn@ dgts di tc O dztsAsfitsd fifls didOjdatsls € 52 dzd
ftcj HMIsOo j dzd8do 9.2Is Pl d&BFSUE CDISO ddizO L O yj
B ~ Odzd ydzts M dqtetsGd Odzj atedL d3Odzdzed M d2 ¢ d,
ftiod O OdzO d o M MsswdzdjIsts d&zO wm, dzts
Eye Odzj sts Matri x and Platinum Sgience
Hiztedzd Isy dzj y J dzOdzd -G cBfigfldsdte © diftstdsds i Idsj2 dals] te «
zO 6, 6 %, O 9 C(BdssdzdzOSO cik@#B dz0 ¢
(Hetts et al., 2014).
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bolsts-d [ sHOdZ ud3 lsdzt RMA § B Mj BEtLOGUvtesdEB it Odedzd dv-t s Mmdzd R dzls t6 Off tc = ICH 1 j e 30 dzj
H d dzO dzts i) Is Ehdsy & SsBf zdS(ddLi & | Soydd SR ZdSCHELdO thb dzj o o fs dzts
HiWdydl
Consoli (2014)| u Is j dzls| 2/116 (1,7%) | 1/118 4/117 (3,4%) | -
1 Odzts dz 4/150 (2,6%) | (0,8%) 7/151 (4,6%) | -
1/151
(0,6%)
Peterson g lsj dzls| - - - - 5/71 (7,1%) 6/71 (8,5%)
(2014) 1 Odzts dz - - - - 0/71 (0%) 3/35 (8,6%)
Chung (2014) | & Is j dels| - - 2 (1,6%) 6 (4,8%) 1 (0,8%) 2 (1,6%)
1 Odzts dz - 0 (0%) 3 (8,6%) 2 (5,7%) 0 (0%)
Gory (2014) | & Is j dzls| 0 (0%) - 4 (21%) 3 (25,8%)
1 Odzts dz 3 (3,8%) - 7 (8,9%) 2 (2,5%)
Chalouhi dls g dzls| - - - - 4 (6%) 2 (3%)
(2013) | Odzts dz - - - - 3 (9%) 1 (3%)
Chitale(2013) | & Is § dzls| - - 6,8% 11,4%
1 Odzts dz - - 2,5% 7,5%
Pan (2013) | u s j dzls| 2 (2,4%) - - - 53,3%
1 Odzts dz - - - 71,4%
Chalouhi dls g dzls| - - - -
(2012) ] Odzts dz - - - -
Spiotta (2012) | & Is j dels| - - - 24/48 (50%)
) Odzts dz - - - 15/94 (16%)
Albuquerque | & Is j dzls| 1 (5,6%) - - 1 (5,6%)
(2011) 1 Odzts dz - -
OB EBYB BN jdzd dLBEOd] HOdME] (& sldsh | ddiddds dicCudtikss s Jigojdzgls) € ts2f dedt



dzfj tls 8, 6

bolsstc d ([ sHD 1tets?2 H#Oydjdasd |y Ml dO |11 dzdzO S dzkzL (v j Mistsls O v dzts ) dzj dz
dzts fIs fMzjH jdBtsddL |ftoshdjHYo Odz tci & OdzOdz
Consoli (2014) |ulsjdzls |[117 (122 Odzj o ts 106/122 (86,8%) 94/102 (92,1%) 6/102 (5,8%) | 12/117 (10,3%)
1Od&zsdz| 151 (164 Odzj o tg 128/164(78%) 111/143 (77,6%) 16/143 (11,1%) 14/151 (9,3%)
Peterson (2014) | alsj dals |71 Odzj @ tedL dzd 29/71 (40,9%) 34/63 (53,9%) 8/63 (12,7%) | 12,1%
1 Odzsdz| 35 Odzj otedL &g 18/35 (51,4) 19/35 (59,4%) 2135 (5,7%) -
Chung (2014) ulsjdzls |[127 Odzj otedL a3 | 81/127 (63,8%) - 9/127 (7,1%) | 14/127 (11%)
1 Odztsdz| 35 Odzj 9 tsd L d3d 22/35 (62,9%) - 3/35 (8,6%) 6/35 (17,1%)
Gory (2014) wlsjdzs 19 §Oydjdalsd 22/35 (62,(%) 12/19 (63%) 2/15 (13,3%) | 7/19 (36,8%)
10d&tsdz| 79 fOydj dzlsd 17/19 (89%) 53/79 (67%) 11/71 (15,5%) | 9/79 (11,4%)
Chalouhi (2013) | ulsj dals |69 § Oyd4 dalsd 66/79 (85%) 52/69 (75,4%) 3/69 (4,3%) | -
1O0d&tsdz| 32 fOydj dzlsd 22/69 (31,9%) 16/32 (50%) 5/32 (15,6%) | -
Chitale (2013) wlsjdzls 44 §Oydjdalsd 11/32 (34,4%) - - 8/44 (18,2%)
1 Odzsdz| 40 fOydJ dzlsd 40/44 (91%) - - 4/40(10%)
Pan (2013) wlsjdgls 45 §Oydj dzsd 38/40 (95%) - - -
1Od&zsdz| 28 fOydj dzlsd 21/45 (46,7%) - - -
Chalouhi (2012) |ulsj dzls |45 §OydJ dalsd 22/28 (78,6%) - 0/27 (0%) -
1 Odzsdz| 4 fOydj dalsd 16/45 (34,6%) - 0/2 (0%) -
Spiotta (2012) wlsjdzs 48 §Oydjdalsd 4/4(100%) 35/40 (87,5%) 3/40 (7,5%) 29/48 (60,4%)
1 Odzsdz| 94 fOydj delsd 24/48 (50%) 64/81 (79%) 10/81 (12,3%) | 29/94 (30,9%)
Albuquerque dilsjdals | 8 fOyd,j dalsd 59/94 (63%) >95% Bl 13 - -
(2011) 1 Odztsdz 9§ Oyd | dzls d > 95% t5ls 13 | fted Mtej Hdz®O-1 - -

OB &zP @B BN jdzd dL BLOdzd

HOdzdzd 5 tilsdatsh | dze@Qif ddisds dfeiOectizidss fighs J fgOjdatkls) & ts 2 dediat

16C



It ftsHtsBjdz dzOyddz 9 dBese sy dzlste®-o 5,
dzj , ©OLGEdZ YHOMNtES f0OydJ dzisd fm dBBsL i lgzdls O
tcOdzed Mi-GndifidsiddmsOdzs €52 dzd e Odzj , oty dalsi k
sy Hizteded BEZMmdztsy dzj dedw f C dzd ded ydzO d30dzd
4, 4% (Zaidat et al ., 2020) . HnaBBHA&ZO yd
Bdzsctsyd dzlstets o s, ftosMf pl lbdo det tatd ts Iz y 9 200d4, ¢
ddmCdlsj ftesyjdlsd dz0 Cti3fddsoydd M HI
BsLi ydzedlsjy Odzj otcdL d3d, tcOLGdz HOdzd J © Is4L
tcflsEtedqtcOdzd dzj L dd, twOLf§fsdsyjdd {§tejHdd3C
BsL i ydz0 yde¢kzdzoydw.

(W dCOMdesmMsiOB @B digP gzt s € 52 dzd te@-dzj , T
dzj st MAPS, HJj®@dhistedtcO® yYJ MistslsO &O {tofs:
ZzzL dv (Raymdmabfm 1) 45, 7%. 1 fteskzye Odzj
1 dzdz©0 tBdzdlsj tOydw dO Q@ dejealdOdiaj dablsizgs {ff s3] te
tcOdzj dzO Neuroform Atl as fMmlsjdzs M f tsmdzjy
88, 2% @OO1letsHddzO MdzjH JjdzZHts9 OME EZdzOtcdzOIs C

stseOIts Mj ¢ cOfpdells dLtcdd ddtpls jCdid? dzd tc O dzj
f sHYJ elsOdes, yd (odwisi BgtcDlsj dzsdztf BJ & 36
9Cdzs yo O tcOL dzdyded o dHtse j | dzH tsdzkz d3d dzO dzdzd
tcOL dzd yded WL dyded rOttOCIlsjtedmisdSd d HJL
slstsostej dzgd Milsj dzlstsoajy Mmi h jMmlseko Ol d 1OC(
fosdLosHMlsots da@@dzHIsB v ol df dsisEsdzs ff dizj Is § dzd
stsoj (o9dy cdzOoad Af dlsjtOlskztcj d SBL A (
i stec. (2019) Mmi sBh O Ols HOdzdzed wlsL t dzOy(d
90dz SOCI & wdzjlsjdz Misjdels (LVIS doekVI S
tedLdg®-IV2 BjMiy My HBSCEZOHO9 O ftod 70, 6% d

t OL dzd yded o3j sOO0dzOdzdL d dzj EmMfwe Ols HO
cOLd&zd¢d © tsojHjddjIsts dzO Ho jlIs] -tSMmdzso |
OmMdMmMisdeOdzts S B2 ddtcOdzi, B BGlsdesh j dgdJ dzO
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WUjmed tjLbdksOkd. JiftejCd lktsoa® HBdzdzdls
N ddedj dOnmdnfisly diasOdes C 52 dzdteOdzj o Mmidfls tsW dac
Yjdes f stcOHd dzj sBrBBHd®BsSMISISO s djj f sdzL o
cOfdv d Iittteildydts fsodhjddy tctqmiz axix
Csf zZd ¢ Oydd (Pranata et al ., 2020) . wuf
sy EmMdzty dj dOmdfHtedcizpze oBsH Odzdtshis d to
Odzj otcdL d&3d Md GfteiHjdzvIls d2O 20, 2% o MO
I 13,1% (Zhang et al., 2020). 2hay d Ml Istc. (2020) HSGY EME
odmMsCdwis ftesyj dzls dzO EMmdztsy dzj dedvw sy J H
v S 860 § HEBMISOIs) yjdz jHddz  di3f dzOdzlgf,- L O
sdzdzOIs© 0Odzj 9o ted L BBO, O o Hwkzed Mdazzyod |
Codp¥ tcOyYdwY ftsH WsttdOO dzO0 AY.
tzBoctclkzftsodwlils OdzOdzdL dz0  Oydj dfisdlsj ,
ZOdzls JtcOdzj dzO o9 IstejMmi Hise Mmilsjdals  yJj dz
hd2C0 o bttt Bk, t(olsei oy HO8 O OB dz¥ H
tod . RLYGdzL o 0Odd s dzd bdPBO d&sHJ tedzd Ml
fsmdzj Hdzd sy T BSCtsdzj dzedWw d&zOL jtedes dJL eV L Odz |
iLVIS EVO d LVIS Jr. ltjojfmil &0 &OL |
Atl as e LOBjdzjydd d twOoe jdz dzO@ 135 tsls
d &3sPdzlsd  § Mdzj Hinlsedj s M sBteOy j d@¥ dzO
dzdMmls LO ofMmj¢d SCdftejlsjd MzEyo2. uvsLd
By HtoddzOcOdzO ftod § dzOdesod dzj Ci tco j dzd dBts
i92%. uvBo O ojttsWwisdets | 1§ tod tepazglsQ , s totd @ H
YyJjHEZtoded bkfmdztsy dzgj dedw o L dzdL Ols jHO Q@ -dzO 1,
cdMmlstedteOdz 9 kOLd ctekfO, SCtjlsts j MmdzjHf
ftej HiMIsOo dzv 9 OlIs  &zOdztso d dzj ez sktcdEOdzd d
ets¢d Pd2¢d, ¢ HJjlsH{ WP dPldsy sy, waf 6] dzO
lszO@ Isj O dvw d o dzd BZ3OIsj dzdzs L EyOoe Odzj dzO
MO tls tscttsdidets L dz2OyJ dedj . [ 5¢C dzOHo Qalzd sy
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dzts Ml tslseo jlsmisady M dzdlsj tcOIsktecdzd IsQmdsfiy dzH |
Istf O dzstsXBsdzbtc Odzj .-RdRya yIndz@fg 1 d dzd Ists5l5j0-dzdz©O
BsdzhistcdtcOdzO Htcd 80, 9% tsls f Oydj dzlsdlsy o
ddwils sfdls M kjLd kEMsttts2MmMlso © tlsdkz®sts o ¢
Isd o GCwdzlsj CMIsO dzO Jteddztsy j dzd j Is® d3EO ML VI
hdqtesCd Pd2¢d (Sirakov et al ., 2020; Vc

stej IsOO ctkzf O s Issea O ftoskzyeo Oflzj, dd
tcOdzd d dgj czflsktcdtcOdzd Odzj otedL dzd fis-" dJcts
otz tsBtsMmMise j dzets J dzlstcOMOC 2 dzO talztst® tsf fisly to tsf XAPIS -
MydudwdyudzO IsjdeH jdzydw L O dzjujdaedddo J deH
dzdlsj ol Istejfmi Hsodfli BMsitps UMles® MO aWted j to
Ctecl oslsBC O, C2lsts Qo dzdL O s fsMBL O d&O
~tSH fwOCIsdyd ME Py isstcB@is zf Bc® 2 tzo OISO L
e SsdemMlstezC ydw, O dJd3j dedets Misj destseo Plsj,
YdteOIls HIi M jtodzOlSO Otelsjtedw, dz0O CwWiss 0Odzj
dzdIsy HOdzdzd (5 tSlsdetsh jdzdj dzO IstsL d sedH
tcOH dOlsasteMSC dvw Z R OtOSCIsjtc. | Odzdzd s ju-L O p (
dzd OdzjotcdL a3 M hdtesSCd "d2¢d ftesde dzdL O
f4dSlsdeded Mmj tedd, dzi ZOHea dh OGoa O d 50 f Oyo

2021 6., OOdzdL qtcO" IssL d o dH & Mfsfcts?2 Mis
sdcdzOlIs M dzijets, dqHJdzZsd¥dydteO 8 ¢ dzd dzd y da
fted 196 f0Oydjdlsd (Krupa et al.,dz2021)

4w MOC, M slo jlshdy 00 @OzOL R % imls j ds s dzd |
&dL Ol &O jHo O-ROE, & WraypoaiRayn € &zOm 3 d dzdg
udjbt &0 ©jLdHEZOkEZO OdjotedL GO ftoj HimlsC
1 iBCtcOy 000N dlsj ©jLbdksOld Mj fSHESBEGY o (
&g o OO &0 ItlsOddzd® B¢ dzt d¥ dOwoflgs Ol H
Coydd Mmj (€O, d3s, O sty Gt s dz®J dzOB dzs B8O Ols
dd ydadls2i, 1% ks omdyuSd ftsyjHbkted. jl-dMasc
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Hztedzd EMmdztsy dzj dzdwv o jtesWisdzs M BEMdzOs W
dLEzyj dets Istsoa O kmstes2mMlsets |J §ted dzOdesOdats € «
o Jdiz B3tsL i ydzed Odzj otcdL d3d. 1 dzOh OO Gl O
L dw fmj dzOBdzE HOO ONM | Htod 78, 7% Bl ff Oy
Motk se OdOdzdL EmMkOdsedr dj, yYs-kmist
od fOydjdasd, d ftod tkzflskzbdwzd GBFR L fd
Ml Msswdzd jIss dzO wdm f OB Mtsdzs Isdets g H dzOC |
hts 4 ddastcOftetsyj Hizteded EZMmdztsy dzj dad W, Is to s
dzOB dz¥ HOO OdzO® ffted JjHJdz tsIs Cdzdded ydedlsjy M
pConus EmMEteEdmnldaieey @dzefdwyj HMisOo dB4 dz dz0
CedzOtcdzdIsj] EMlstets2mMlsoO® o IssLd tjlstesmy j ¢
jdzsdisj Bl ctwkzfO 111, e dqddsteOMOC &z dzOtec dzts |
s O EMtes2MmMlseots dzyj dwOZOGCO §tsMmdzj Ho ON s
Isi 2 GC Ot Bktyvwdasf CHdp® todff L BOdzdzsIsts te@-L h  tcj
o jdats. [ Isdesfdlsj dzdzs HtsBtej] dqLEYjdes jo O
tedd ItsLd B dzOdzls HJj dBsdzmistedtc © dzd ®O dzO
o0hd 60% o ~"BHO &O ftotshmMdzj HW O Odz] BB fsls
fdMsCEd3j dz2lsdtcO® d odMmMst JtesWdd dzO jeBjL 51 (
tcdftesyjHizteded EZMmdzsy dzj dedw. o yJ iz BOdzj Mmdaj
dzdw MO MdMmlsj BZOLIPL JtcOdzd o IsOB dzd yoO

10 tOLd&Zd¢ O slIs pConus EmMmlstets?2 MmMlso slsts
ZOBdteO HES OL Qdztsy teldtc qdddsy j B2 Odzj 9 ted L d3d
sdMmilsj ZBOIsdydzedwIls OdzOdzdL dzO0 IssL d OedzlststemC
dzd dzed o O dzO sC-BZay d2e &zORa g mdn 8 dzOfp 2y fted
Isj dzjrdd. J1iftjSCd i tcosdzOyOdzdzdIlsj t©OL B
fsyjtelsOoa O, yi fGitedfitwsyjHbkztedd ¢ i dzd< O
Ml Msswdedd dO fOydJ desdlsy, dBwBscOls BO 9o L
ks d ydzOls© o&j ssHdC O, COCo0Olsts j WBB Isj A
dzdJ d20 W lzdzH Od3j dzls Odzdzts 9 Oy dz@le @ W @nfipléc 2 1 Is,
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g3y dedets Mmjdzy SydqwisO dzO dhif dzOdzels M Issydats
ssydes tsftej HJ dzj 2O Odzj atedL Q3O dzdzO Cfigde d G Iz
dztsy dzgj dzdw, Mo toL Oded Mi M MmJjdzj Sydw e dzO
soedj Bls Tau d hPlslc.c to(ZA001 8)I.1 s jdz@  Oyd
dLftsdzL 90dz WEB, dzd HOHBR O Mo Odzj HO
IsOls d . Listets2 mMlseatslsts atsHd HEts JWJCIOdo dzO
tedlsj dzdzOIs© MMjdzj Sydw d wBkZyYyjddjlststsfy Isjn
o OMCdetd®Os dzj yj dedj 2O dqdzstcOC teOdzd Odzdzd Oc
RA@Bj dedzs © IsOLd ctolkzf O {§ Oy dgadd vty jtagls
ded yj MSed StdBf dzdS Oydd, Mol toL Oded MHEz] f O
90N 0O oW dzO dzO@ j dzH s OMC Z dzOteded v d d3tf dzO ¢
| dIsj tcOls z tc dzdfydid tedsstadfi @ Of d € dzd dzd y dzd
HOdzdzd L O jdzHtso OMSC EZdzOtcdetslsts ff toed dztsy j-dad jJ
dzd. wojltsodzdvWls tsfdls f Istsoa® bkfmlstes?2 Milso
HOdzedzad, Ctsjlsts ftcOoad MOodzj ded j sts dzO { 5zl
1JLOBEMEls Isso O, Nautilus Jd&BBd&JqOOUdWIs:!
ydtsdzj dz ftslsj dzydOdz dzOH 75% d B j M & O {1
90 MlsOdesodh j HO BIi H] fted]jlts s I8z oates(
ol Y HOoOdzj st 2O HOdzdzdIsj IstcwBo @ fMHs® tsB i H
csdzj 3d Mjtedd d tls Hikzed Oolststed.

[ sHEdEZdtcOh dIsj Ctl oatslssC O dlizf d&zOdzlsd d |
fsmdzj HdedIlsy 10 GeBBHddzd MO JHAZO slse -f ted yd
Isdydedwy WtsCbkfMm Bls dzjotetsndiokztcedydetslsizs €1 d3
Istc OC tc Odzd O dzdegdls.] sCxEE WP jtddlalz O dzdztsd | de@Lr ot @dzd | filpld
ftiosdLArBYHO s tshdetso dzOIsO Wk dzS ydw dz0 d dst
Ctel oaslssE o mMdesodzdWw Ml H, dO (B2 Odz
ZOcO. t iMmMlsOotedtcOdzj Ists dzO dzz B dzOtcdzOIs O =~
d® 6 Mists Bfdzjlsj dzedw Mlsy dzls cOtOdzsJtc O Istets
20 Mmisj dzOISO dz0 IsOtG jIsdzdw Ctol otsdetsfyj dz Mmi +
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Polststo l etskzyoe Odad 1 Oydzj| ¢ dzj 9 ted ¢Jdzj Cydw vUtslsOd s iRy @ | 4 3 lde
sd, B Blots? s5C dzkz L yqd, dzs s,
Pierotetal. | WEBCAST:f tetsfytf j 1§ 51 51 1 t6j Hq B3zt dzj tolz f-ielkty  56.1 2.0 0
B dzlsd yj dzls et (04 mm); BdWEtS O
Pierot et al. French obsefv| 62 63 1 toj H d3dzts  dzj to iz {f-ieelzki 51.7 3.2 0
Isde dzs d3lz dzls d y (04 mm); BdWEtS O
Pierotetal. | WEBCAST 2: { tof 55 55 1 toj HddRdes dzj tolz f-tebkie  54.0 1.8 0
iz dzls d y J dals te & (04 mm); BWEtS On
Papagiannaki| French cohort studiytc j Idrts t 83 85 1t Hd di3dets  dzj to Iz ff-isebkid 56.9 1.3 0
et al. fjCIsdoe dats oz dzlg (04 mm); BdWEtS O
Clajus et al. toj stetsftf j CIsq 108 114 1 toj Hd d3dets  dzj tolz f-iebkiy  57.8 5.3 8.5
JHdztsyj dzls te s ¢ (04 mm); BdWEEKS ON
47 Citco jdzd dEsL i 7
Mine et al. ted stesmyf j € Is 48 49 1 t6j Hdgdzts dzj tc Iz f-feelzki 74.3 6.2 0
Bz dzls d y § dzls ts ff (04 mm); BdWEtS O
Caroff et al. tej stetsfmt j ClIsd 90 98 16 Hd d3dzts  dzj to Iz f-feelzkid 65 2.2 1.1
Bz dzls d y § dzls te ff (04 mm); BdWEtS O
Lawson eal. UK registry safety study 109 109 1o Hd d3dets  dzj to Iz ff-feebkid i 0 0
toj stesmy j CIsd (04 mm); BdWEEKS ON
Bz dzls d y § dzls te ff
Popielski tojstesmy j Sisd 101 102 16 Hd dgdzts  dzj tolz f-iekty  80.7 4 1
et al. Holzyj dzstetso (04 mm); BdWEtS O
Van Rooij tej stetsftf j CIsd 100 100 t 2f skztod tc @dzcE,k wWiOH 96 3 1
et al. Jd HdzisYy ] dzlstets ¢ BdWlkttS Oydtsdzdzd ¢
Van Rooij tej stetsftf j CIsd 40 46 1toj Hd 3dets  to iz f Is-tretekd 72 4 1
et al. J Hdzts Yy j dzls te ts ¢ (04 mm); BdWEtS O

v OB dz0y(@&B tsB N j dad

HOdzdzd Gl feskys Oded ™,

fteso jHjdd M WEB

jdzH 50 OMS 2 zOt6 d
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Sl d3 BBy dzgs© OtMmj dzOdzl Is ©Is § sHEsSBdad L
d B dzOdzlsd f§ O@Cdrq wdEdfnlsd S d d HLO2dz. uv O
smdtsodedilsj] ftedydded L O deseadlsy Odalz-dlstesd
Isjtco j dayd sdzOdzdzOIs© HdMydt dzd dzO, Cswilsts f
Bdetsy j Mlsots o dMsSBlsj mdesdzse d yded BJdBdzse d
2O | dHBOE@&fEErdzizmMistets?2 Mise O. RdzHd S Oyddlsj
B3j IssH 9 Cdzt Yo Ols cetsdzj zd S od3tf dzj € mded 1 to
hd2¢€d. ltjtistl ydisj dzdzO IsOtec j IsdzO Cczts € O dz
zddzsdHddYIls EyoOmls! ¢ d&O 9] stej h dzOISO ¢ Otet
YyoOmldn jtsllg 2 Mils o tslsBEO LddQAc Ol jisdels f sSH R SH d, dz0 dzC
@O Hots2 O OdElsJOCGtej cOdelsdzO Isj O gffw, ¢Cts
sy jddjlsts Z ftod tzflkztocdtcOdzd Odzjjotcd L d3
HdUYO Oolststed L Of sys @Glb ed O { de@ diigfptg Qiasfzj df ts 0
tcOh dlsj St aclssC O MisjdzElstsaj, O dd3j dzdets ¢
Odzj otcdL &3 o Ml MsswdzdjIss dzO wdm of §ted
L ®d f hdtescd hd26d.

(WiSkdodesflslsO® d MdckztedesMmislsO dzO IsOL
OdzOdzd L e Odzd ¢ tsdpdoly HE)BIle istdP IsFdzts ) | Ml s § to
sdyj dzlstesod, wWOdHSRBIL JtcOdzd Mmjted ff.- v s
Jsts d20 dBsL i ydzgd Odzi otcdL &3 d&OH B d&zO9 O ¢
ftesyjHkzted. [SCdZELJWISO dO Odzj 9 tcdtse3OIs O
o OMC zZdzOtcj detsdf sy Flste fdzlfyoOd dzOMmilsi f 9 O M
ftcdBdzdL dlsj dzdets ftsdzgy 3 dBjMj yo Mmdzj H 1 tot
toj L 2dzlsOIlsd 1 to jendnfitetOlo iy jo Odgd ed 2dz0 B-dzd Is j te
o OMC ZdzOtcdzOIsO IsjrdzdC O BBl WOWY isthls § 8 6t
Is O dzdzOls jste@agd v f tcd ftesmdzj HW o Odzj . 1 Oy dzts
HOdzdzd MO HBBdId © "tHO dzO 0O0dzO0dzdjL-O dz0
HW o Odzj dOH 10 ceBHddd. 1ttsWddi s dzO B

ftiosyjdalsi Is tsls ftetsyj Hiztoded [ Mdztsyodrjsode] v,
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cdyjdze HjWdydls ddzd M3 tls fMmj dzOB E@H OO0 O
yqdgadd tjLbkzdzksoOld s ¢ ddddydd fttsizys Odzd
tcOdzd M BoHEZEZJteOh Ctol aslssC O Misl.dzls, MO

p64
(Diversion [PED FRED
| Od d3j detso Odzed ¥ dzO { tots z|p64) (PREMIER)(SAFE) [Surpass [Derivo

) esfydzj HW o Odzj o) 8 otejll2 djll2 d&jfl2 o6 dj miLs ik

y o
I o522 dsLi yded Odzj 9 tod L {420 141 103 186 96
t OLfsdzsy jded 5 "tsHO [100% 95% 100%  [85.5% 88%

bitcjHjdz HJOdgj $5icicd dgOls ©6.99+5.28 [5.0+1.92 [dzd §f f)§10.440.7 [14.2+16.

[BN s Cdzqded udes o tOHJB8.6% [99.2%  [95.1% [93.2%  [93.8%
0 OoydJ dzls d

I syj Hiztedets Mol oL Odzs dfl.6% 1.4% 2.9%  [6.0%* 3.1%
I etsyj Hiztedzts Mol toL OdzO® [1.1% 0.7% 1.9% 2 . 7 %A 0.0%
UslsOdzdz0 ¢ d&zzL dv 2@ 0OB3.7%  81.9% 73.3%  [75% 82%

vOB dzdyPBBBN j dzd HOdzded Gl foskys Odd™, ftso jH
Misj dzlstse §

Il felsel ey Hjdzdj dzO COLOdzslsts HB Bsd
di verter Mmlsj dzlstsetgjjla jiz difs@ Istdts figls dectede@ ] Id jV .
d3ts dzfy Is tc d teeOdiAgts WaP2dzd o © dz20 HI dze sMtesyYydzO j W
sOteG jIsdzdlsy dBsL ) ydzd Odzj stedL dsd f h dtetsC
HOdzdzd MO © M slseojlsMmMlsadj] M HBC dZOH9O Odz
dd3j dedets Istsg Ofmlsaytpdizf s@tcd j dzH ts9 OMC @O te dzO
ded @Y dzj ¢ M eaceig), 3 da¢p?) o BAAOR d Y dzs  efifdzts 3 dac
tedL d&3d Bls Yyw dzOO CtattelsO. 1§ ftejCd Istsac
sls dzgOf, LOkei cHd d edmMsStdvw W dd dzO
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6.5 dzddam ded Mz EOHIso J ded §Oydd dalsd d duL ¢

sdzd dzd yd dz maz yo2 - 1

1 Oydjdels dzO@ 53 ewHddzed s 3 j dzMSd f tsc
~d BsteOcdW o Mmdzj HAYXsjoedtg d Ltagdf ISy hOd@xMzDo M d 2
sts dz0 GW¥IsOddid ydzdwy M ¢ d3j dzls ddDts IHjwidipdrQ Is
ltecso jHjdzgdWIs su dzO G dzOe jdz L i € "H j d3ts daf
dzts  H O dzdz® T Hists4002@fy. s dzd dzd ydzts Tyl l)ds 5w dzd
C OO i tslskuptiiipssso@leldzORL BtcOdz j dzH 59 OMS k& dz
o o] d3j dzdzE® fifgldnjsdilec O dzs € t5 2 dz6f tgPmANecif Bt § Ofls
. 10 %de. 49 MO ftjHmlsOs jdzd ©BELOL
HOM, CjdBjedyudzOlsO " OLOClkjtedMsds O O
fteso jHjdslsts dzjyjddj. 16 otjdkj @O ©OH
ydjdzes© dzgj Bj dzOBdzE.HO0 OdzO toj C OdzOdzd L Oyc
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(R) (B)

ANCLte@G o4y ¥ Is| tdsbsBsc Oy MSCd GBEOL dof "0 B Ot
fOydjds M wkzfbztdtcOdzO HBOUZ otzdL G 6 iy SEO( §
hJesC O Shdse O §i d IGkE d&3) iddDdpcdds cHIORY @O (L 5B te O
i btedtcOkZOsO Odzj otoL d BO dzO® H W fiy de@dgf @ j a00Is o j hekalz(
sjcOdk&z0 ftfyudydy s®s 20 OdzjotedL BOO f(-r , [ )
Iso sd3 o toj d3J dadpty Mfglg jodlszs € 52 dzd e Odzj . A d dz@dzdzOls O
tcO© J 3B t5,dgdf sBg9d s MIsRRAAD oz ) . 1 5 otej d3d dzO tOH(

fshdy Y e Odsj -6 §) Oy gagzlsdd J BjzhdsddEmpL Oyd©™ (R

sdzd dzd yj dz Mz yoO2 - 2

) Oydjdals O 41 csHddd ks & ySad f sdz
BsdHOdGEZO -] BstocdY Ol D] MRE {isbse
CQAO ftojHdzO® StsBzdedS Odzlsdz® Owlsjtedw. s dzg
i slso j lsHyltd Messde@e3. RLBEGOdz | dzH 5o BFES & dzO s .
i) dzdzs -@)fisq fodsd e Odets € 52 dzq tcCosgpde (f asj ® i ls o
10 Wde. 50 MO fjumlsOs jdd sSewOdd, HJ
kiClsddS O dzO@ Ci tcow &ZzOO dsL i Ydz® Odzj o t
dzj U dzd o j 3] wHeaE® M3 ydes st wOH I &EE d Qds 1§ ©
ydjdzsO daj Mj SsdhsOkded tj s 0doddL Oyd:t
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(r) (r)

Adekzted dEGEZzOdzdzO Isted dL 3] edzO H tetsistcOdamise j dz0
BELI YydzO Odzj d tePpB BB dzO ¢ )O.dz6 ( 5 6 teHO M dfts d2fn) I tdaofsig- A hy@ W O c
tcdL BOdzdzsIsts tOL M dtejdzd] o B EZOMIISO dzP dif-tcj H dzO
dZzdL OydwWisO dzO Odzj o ted LidsAdtp ey o tichy ) df jebofiisd ifiplsQ dzls
tcOdzets Cts2dzdtcOdzai. AddOZARZOISO Odze dHE Y OsMisBC 2
ho BEE dzOfr ). 18 otejddd dO WOHIBEZEGEd YBHIsts Gt

B Mdymde EMOdtsed tj s O0dOddL Oyd»y ()

sdzdded yj dz mdzz yo2 - 3

) Oydjdals 20 63 coHddd Bl 3 jdMSd s
B OcdY o dzj H DA g jedicBPls e ® GG &P &I B
RO GUlsOdeduydd®Y Mjcdjds @O HYWhndBsO ol
o j HODdzy O G dizOo j dz BSL § Hj B dzfiflsdds 6O
HOd&dO - jiGseroe 0. s ddddyds M Missw ddj
i slso j lsHybt&Messdz@lel. RLBEOd j dHSo BHE & Ot
dzts-@md Mis d tc O dzts fCuEsiPtajdHBdeEps ctct)f © 1 © Wde@
5152 MO ftjHMisOs j dod ds®decPu o) Is i j digd daydsns
HO dz0 J dzlstc OF j af it J We@zRAsip B jte®OjLB t6 S - ¢ j 50
kjtedMisdSO dz® Ci ow OO dsLi ydz® Odzj o ts
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- Texxku cuctemum 3aGonsiBanus;
3 ;ﬁmmyoma_mmpymmus KPbBOCHCHPBAHETO;
- Hapymienns B oTenuTensara Gpynkuus Ha 6p6perure;
Hapyiresus B 4epHOAPOGHUSA MeTabOMM3BM;
Bp =

SRR R N S R
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AmecTesusTa Kpue IONB/IHATEHN PUCKOBE U ONACHOCTH, CBHP3aHN C U3NON3BAHUTE AHECTETUHHU (o6es-
6onsiBaum) cpejicTBa 110 BpeMe Ha IIAHUPAHUTE U JIOTTBIHNTETHNTE NPOLEAYPH, KOUTO Ce CBEXAT /10 N~ |
XaTe/IHN HapylieHus, ajlepruiHa peakius, napanusa, MO3BYHYM YBPEKAaHUA U JOPY CMBPT. Puckosere n
OMACHOCTHTE B Pe3y/ITar oT ynorpebara Ha 06e360nABaiy CPefiCTBA MOTAT Jia BAPUPAT OT JIEKO nepm
JKeHMe JI0 yBpeK/iaHe Ha I/IaCHUTE CTPYHU, 3bOUTe 1 oumnTe. ¥
TlpepocraBena mu 6e BH3MOKHOCT Jia 3a/1aBaM BhIIPOCH OTHOCHO ChCTOAHUETO m.ww

MM Ha JIeYyeHMe U U3C/Ie/IBaHe, a CHIL0 TaKa U PUCKOBETE, AKO I/TaHMpPaHUTe WU3CNESIBAHMA W/U/IK JledeHNe He fy
ce poBejiar. T |
A3 cMsTaM, He ChM TIOMYHM IOCTaTh4HA MHDOPMALINA, 32 /1A /IAM CHITIACHETO CH. ol
® VH®OPMUPAHO CHITIACHE: g :é,

1. A3 IOOPOBOMIHO MOJISL JI=P « « « + e e eiuutascvsseeeatasansaseassstnsceesnsasssscrnnens
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7. A3 pa3bupam, e aHeCTe3usATa Kpyue A0NbIHUTETHN PUCKOBE M OTIACHOCTH, HO ChM ChI/aceH Jia Gbiar
M3NoN3BaHM aHecTeTMuHM (06e360/1s1BaIM) CPEJICTRA 10 BpeMe Ha T/IaHUPAHUTE U JOITBIHUTETHUTE TIPO-
Henypu.

As pas6upam, ue MOTarT /Ia Bb3HUKHAT U3BECTHN YCNOKHEHNSA OT U3TON3BAHETO HA AHECTETHIHH CPECTBA.
As 3anBsiBaM, ue HACTOAWMAT GopMy/Ap My Ge passicHeH TOIPO6HO, Ye CbM FO POt W Ca MU TO PO~
Ye/Iu 1 a3 C'HM HASCHO C'hC CHIIBPKAHMETO.

o -
(Tpure Mmena)

R g

v e

W&Wocoﬁennne MOJXKe Jia ce TIOAiTIMILIE WK /1A IOTBBP/IN CHITIACHETO CH MM € HETTB/I-
e 2 < & - s : ~

.
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YHUBEPCUTETCKA BOJIHUIIA

MBAJI "CBETH UBAH PHJICKH" EAJI-CODUs
1431, Codus, 6yn. ,,Akan. Hpan 'emos™ 15, Tea.: 02 9523629
OTAEJEHHE MO OBPA3HA JIMATHOCTHKA
CEKTOP ITO HHBA3ZHBHA OBPA3HA JIHATHOCTHKA H
HMHTEPBEHIIMOHAJIHA PEHTIEHOJIOI'MA

NEKJIAPAILLHSA
3A UHOOPMUPAHO CBITIACHE HA TMALIMEHTA

JIOMYTIOAIMHCAHHAT(TA) ...ecveinieiitisese e eseatee ittt es bbb b e et n bt a e s s n e es

OAX MHPOPMBPAR OT JI-P - -v:ssvesseistssnsissenaststssssesasnsnssssssnssestonsasiinsssssisisnssasasitefadassstasnsssstassssnsasassss

OTHOCHO Xapakrepa Ha MOC€TO 3abonsBaHe, KaKTO U CBCHTYAJ/IHUTC PHCKOBE H YCIOXKHCHHA,
CBBP3aHH C HEI'O H NPEUIaraHoToO MH JICYCHHC.

C'bl‘]'laCCH(a) CBM C IPC/UIOKECHOTO MH JICHCHHC.

JICRNAPATOP: - 1r dimiveersisesneasensinarsasnasasssessnnss 1L 1 e P e R
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1 tod dztsy j dzd §

YHHBEPCHUTETCKA BOJIHHMIIA
MBAJI “Cs.UBan Puackn™ EAJL - Copusn

Oraenenne no ,,Obpasna anarnocruka”
1431, Copust, Gya. ,Akan.Msan lewon” 15, tea. 02 9523629

o Jlou. a-p Liseranka [letpanosa, am
[Mpenceaaren na Evuuna Komueus
[Tpr YMBAJI ,Cs. Usan Puncku™ EAJ(

Or: Tlpod. a-p Crammmup Credanos Cupaxos, am, Hauarmms Cexrop
Hurepserunonanta pentrenosorns kum Oraenenne no obpasta AMArHOCTHKA
Ha YMBAJI .Cs. Usan Punckn” EAJL; INpodecop xum Karenpa no obpaina
amarnocTuka, Meanunncku paxynrer, MY - Codus

Ornocno: [posexsaneTo Ha PETPOCTIEKTHBEH KAMHUYEH AHATHS HA NALKEHTH C

MOFBYHHM aHEBpHIMM nipemunann npex YMBAJI ,Cs. Msan Puackn™ 3a
JIMArHOCTHKA W JIeHeHHE

Veamaema nou. [Merparosa,

Moas na mu ObZe paspelieHO OCHINECTBABAHETO HA AALABOYECH
PETPOCTICKTHBEH AHANK3 HA NAUMEHTH C MOIBYHH AHEBPH3IMH NPEMHHAIM Npe3
YMBAJT .Cs. Msan Puacxn™ EAJL sa nepuona Sluyapu 2010 — Asryer 2022 1,
Hicaeasannsata u nonyyuenute 1annn we GuAaT HINOAIBAHK 33 CHIAABAHETO HA
ANCEpPTALMOHEH TpyA 3a npuaobusane Ha obpasoBarTe/Ha W HayuHa CrenHa
WIoKTOp Ha naykuTe' 8 Meauko-kanuuanara obnacr.

C ysakenue,
[Mpod: 2-p C. Cypaxon, am
L _-/'
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Ifo1drot1 feuRr

g4l LHO9 Odzj ss Oz d tho @dzetels Oy d sdzj dz
9l Ld3sydes BjL BJjLEMdzce dzOsO Y sHCtj f O d
iz dzlststcd ftojutsgsHY fzdzSpo, { towstd . v BAHOS o tB[eH |
COCIsts d fHSCjf OO, oW jmMdsdOddslsts t
B SERIJdJC OO ffts djosttsrndtkzteedw d&O v/ 4
l oW . s Otc @S tovirpdsofsfipls ts o H HisYy. [ d dz dtelg, [ B
1ddese. RME OB HO B EZOGCHHOtY d dzO tsyj dzd W
zsedw d ddzlsjdzL dodets dzj yjdedg €1 d-vfi1 o]
ZOIEO o ABgOMlIc OB SISO d cCtedy OO L O oMmdysSd
sOydtsdedzed v IstclzH .

| ZOEBHOY &0 &sw JjCdf Ci &5 MjjS-ssO
dsdzcecdw L O kM tHdOKO d fjtWjCls@®® OB
dzj Ists d&zO0 OBl @ e sz j§dsdtsjtzdacs fpz0 2

14d &0 fmdzjHds @EYMmiss dMEOd HI®- B &ZOG
ots LO oM BSHO2 OISO fsHGt] § O!
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