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dobggzom, ®MIgdLsg 2019-2021 §f. Pom@otmom IMegswdbmogo CT
2300M330930. 400mMm0oEbzol 3Mo@gMHowdgdo ogm 89dga0: 398mMed0E0
0BLGHO; 9GILOMEO IMs35¢dbM0g0 CT (56w =1 asdmbobgomo 33eg30L
3OMEGHMIEOoL  3033mbgbEBol  Bo3zwgdmds);  odm33¢rg3900, MHMIgdos
39535L900s, OHMPMOF 5M005RbMLE03MMO boMolbol; o o®bs3wgd 1
3990mdo 25dmbobgzomo  33¢930L 5M3MLYdMdS (CT 96 MR g50mbobmemgds),
MHMIgeog  9MEowgdgwo  ogm  Ggzobol 9(3s39 0890096H0  ©sHosbYdOL
5L5ILEHMMYOESE 56 25TMbMOEb.

LodmEMm@  E0sbMmbo  Bsomgzos  159350TYMGBMOD 29Pg60L
©0oabmbo, Gmdgwog sy bowo odbs  3wobozmmo, odmbabgomo
33wa30L,  9w9dBHMmMabEaBswmy®msdol  (EEG) @o  @odm®o@dmMoweo
33103900l Amboigdoms  Logwdzgawby. o0 33¢930Lm3z0L  OLAbmbo
23909M0Lsl  sgmzowo odbs 2 LodmEmm osabmbs: msgol GH30bol
009805 ©> 0bbEoL 89dbomdsgo dymdsMgmdgdo (MS), Msdwgbody
d90mbggzs  ©oMBs  LOdMEMM  O0sbMBoL  250M9dg, Ygzgws OGO
990mdo 533063900l  dmMbso3gdgool  Fgz3olgdol  dgdgysg  3o. gL
3900b393900 3530M0Ebs 565 0B0EsE. Ms30L 3060l 0d9d0s IMO(393
0Bl GHL s oMoz 0dgd0vM dg@g3sL -TIA-U.

105 353096300256 0bLwEEol 030EGHMOO ©93500J0s Iw)EHObws 21-
b (20%), 3s0n MOl guyanygds - 33.3%-U, 53030 - 19%-U, 3mbzgMLoeo
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sdwowmds - 19%, G3060b Lodbogby - 14.3%-U, 396GHGswMGO 3960
LobMol MOMIdMDO - 9.6%-5, 39M089MOMWO 39ME0M - 4.8%-U.

965350 dbM0g0 CT yMdbmdgermds s 13930130329MMds 0BGl
3996000530 9aMToMHgMdJOOL ©OsABMLEBHOMGdOLL  oym 33.3% (95% CI,
18.6%-37.8%), 05 98.8% (95% CI, 95.1%-99.9%). v @Hodmowy®ds CT
399m53w0bs  39M00gdGHow Mo 33womgdgdo 3/7 3GvbBbgol 898mbzgzsdo
©5 ©O05bMBoMGPIMo ogm 3/3 GH3060L Lodbogby, 2/2  39bGMswMo
39660  Lobmbol  MOMIdMbBo.  CT  3gOxxmbosd  gowsdfyzgdo
©05abMLEH03MNM0 OO0  0msdsds. 356 396  o9mageobs  Fglodsdolo
3o0MM09d0 9909y dgdmbggzgddo:  4/7 360wbBbggddo, 4/4 ds3030
(6m0L  893939), 4/4  3mbzaOLoMo  sdwowmds, 1/1  396H0x8gMHOMWO
53060Hsbgzg30L Gadombggzs.

36535¢0dbM0ogo CT-ob dMmIbMdgEmds s 139300303MMds 33939
0dgd00bL (0bbEEo s TIA) ©0s3bmBolm3zol oym, dqlodsdobs  73.8%
(95% CI, 69.1%-74.9%) 05 95.2% (95% CI, 76.3%-99.8%).

B30bL 3393580  FMegodbMogo  CT-ob  L3gE30R03MOMdS  SM-ob
©053b6mbE030Lm30L Fomowro ogm: dbmemo 1 (21-sb) SM-b d9dmbggzol
59135 O0sRbMDBO, MHMAMME 0bbyEo, s Fbmemo 1 (84-sb) 03539
0d9800L 890mbgg3sl ogLzs SMBLTMMO OLABMDBO, HMmymME 0Bl EHOL
080G5GH™MM0; 58 2 5MLHMOHO ©0sabMmBoIb MmM03g 5353800900 0ym
303m396539D0ol 8993900L 5MLHMO 0bGHIM3MYBHG0LMB,  3OmbBbgs
d93mdom  0bFHYM3MYEH0MYOMWo, OHMAMEE 0BG s, 30MoJoo.
9990056 250mI0bsty, 3330l 89gagd0  0abiGEM9RL  CTP-ob
0539690 gdols 3396306 39OBMZoL 3BE0JGHow O
303m3967399D0sbs s Af3039 08990v96H 0BG FmGOL.

50 33093500 99HBOM3J00 3538060 GOIE0s Lwd0gJEIOOL TIEIMJOOM
33069 050 bmdLmsb, MoTs3,  Gglodwoms,  godmMmoibs  BmyogOmO

00330000  SM 3500mMmy0s. 939 “Ibs 5006036, O™ 33¢g3s oym
dmbm3gb@H®mMo s dsb  Ggodergds  dgbemml  Bggbo  olizgbgdol
2956%Mma5909.

0GH0IMEIMOHo 30330 GHIOMo  GHedmyMexz00l Fowswo
139305803OMds LTS gdsl 0dEg3s BTMOMOEbML M30L B3obol df3539

0bbMEGHo s Fglsdangdganl bol ©oghTomml 3¢robool@L sGolsFoMmm
9396031 H00 9379MBMBOL 0530056 530 gdsd0.
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36 39033905 s 3G 250mlisbzomo 33¢g39d0l JMMYSE305
50 330930L LodE0gMY G0l MsbI0dY3M Yo CT s MRI dmbsigdgdols
399mygqbgds, HMIGOE FoIWsbogl M939MRmbBool, 0bgsmdEol 9o
209m{390 9909939008 s SGHOMR00L Boge JdmEsbo (335¢dsEMO,
H0Iwgd0oE 500 gdl d90mdo 330939008 06GHIM3MYEHIGON.

33w93580 Bodmmwo ogm 32 (3539 0blyan@Eol ddmbg BOHILOMWO
35309630,  OMIWgdo3  93MMbormdol  3MOLL  dsom©bgb  B396L

509L9dMgd580 2019 Ferob domEH0sb 2021 ol Ligd@Egddmsdoy.

Boronzol  3Mo@gmhomdgdo  dmossgs  dfge39 009006 0Bl
HIgog 0sabmHoMmgdMYmos 36006039M0 s Fodmbisbgzomo 33eg39d0L
Logydzgaby. mMogg - CT s MR 250033093990 BRo@oMgdme  odbs
Lod3GHMIGO0L  HYgd0EIL <45 Losmol sbdsgermdsdo. godmemoibgzol
36039600vd900 IM0EI3s 83MMBIXMdOL 3mGHIBE0E ©oE3056905L8 MR
2300330930L  BoGoMmgdol 9999y, 939 M39h3969090L  Lo3MmbEHMLEM
Bogmogemgdols 99gz0659.

3969900 303mEIbLIMo 3gM0oL Lsdmowm Bmds 5M53MmbGHMILEG MW
CT-%g 9950029605 1 daw-U, beagwm 06gseJEHobs s 396madesl dg0sbmeo
bmdgdo 3968 bBool CT-bBg oym 20 s 115 dew. CBV, DWI, CBF s MTT
3500MMQ0v)MH0 doB39690gd0l I90sbmo BmIgdo ogm 14, 21, 57 s 121
9, dgbodsdobs. CT 303mEgbleo «dbols Dmds 56 Fggbodsdgds (936
Bo3gdos) CT 3908 HBoobsl  Ssmmemyo®o 1dbgdol bmdgol.  CT
3960879H0o0ol 0685MJEHOL doMm30L bmds LsbEmgdom Mool DWI
9b6m8ocool BMAsL. 3MMGEoEool 3Mm9R30309BEHO 9GOL yzgwsbyg domswro
(r=0.964) CT 39683205 s DWI 3soomamyool mdgdl dmeol (P<0.001 ).

CT 3968mbool dogh  sdmawgboo  0dgdos  (0bxsdd@o  3aowls
396993065) MBOGM ©oos, 300M) MR DWI 33000¢090900L bmdgdo o
5bEmgdom »®ol MR MTT s6m8sgosl. 3mMguszool 30930309630
M0l yz9wsbg domsgro (r=0.962) CT 396H:329B00bsl 039000l Bmdsbs s MR
MTT 3som@myost dmmob ( P<0.001).

353096¢0b  dmbs3gdgdol  sbogroBds  sBggbs  Ggws@Gom®o  CBF
35659930l Ly39mgbm 3MOYES30s 06x8IMIEHOL doMm3zmb (AUC, 0.78;
95% CI, 0.75-80), 3609369wm3bs v939009L0, 30O dLMEEHmGHo CBV
35639690 gdgdol dmboizgdgdds (AUC, 0.72; 95% CI, 0.70-0.74).
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™33H03oMH0  BOIOMOo  356M59BHM0  Ogwsdon®o CBF-o30l oym
<30% ( 9% CI, 27-31%), 70 % ULgbloGowm®mdomn ©s 89%
139(3030371MBO.

ROC sboewoBo Bodods 396083900l  mommguyeo  356599GHMoL
d9Log30lgdsE  9MLYIMO OGN H0os-Tgfimbowo  30BMOEODsO0L
3H056905Lm9b F0BoMmgdsdo, bbgomds CBF-bs o rCBF-b dméol  oym
LGoGoLG03Mo  d60d36gcmgzgsbo  (95% CI, 0.028-0.057, p< 0.001).
9oEHo® CBF-U 3Jmbos mdsmeglio 9sb396909eo AUC-by, Mobog dm3ygs
LMEEMOo CBF, 3sG@Md0mo ©s sdLmmm@mmo CBV ©@s ©Mmby
55336900 3565993HM9d0 - Tmax s MTT.

50 339300 oBggbs, M®mA  GMgws@Gom®mo CBF 560l m3@odsewrmto
30659930 CTP-ol 00mygbgdom 8999393900 ©sH0sbgdmmwo  mogol
33060l 35696700l dmEEmdol EsLEAYBs©, Mrmdgwros 360dzbgwmaba
3909L5 LsbP3M3zL 0d0M doMM3L, 3oMg CBV.

™3GH0dog®o CT-Tmax 9s6396909cr0 MR-Tmax >6 {odol dgLo@ygzobo
oy 6.3 §odo (95% CI, 5.8-7.4 {od0; dg0dbmdgarmds 90%; L3gE0B0IMOMdS
73%; gosro™d0 IH0L §398 - 0.86). 30650096 6.3 fodo 36089369wm3bsc
o6 oblbgoggdm@s 6.0 Fodobgob o Mopsb Tmax BzgwaErgd®og
2309003 gds 1 96 2 o80lL ©sds@gdom oMy bry@smols Jomgdsl
dmmol, 6.0 o090 asdmygbgdmmo ogm, Gmymmz GgbsGY3obo 356G539GM0
399 ™do sbserobobmgob.

Im3MEMdgdol bbgamdol d90sbmMo ooy  M®gaobEmomgdme CT
5 MR 3309390L 8ol Tmax >6 §. 356539GHM0L godmygbgdoom oym 18.4 dgn
(28%)).

CTP 650m9bmdM030 95639690 gd0 089300160 d0Gm30L s 39609306l
(089809960 BobgzoMBMHEOO) 2oblobrg®olimgol rCBF-obs s Tmax-ol
399mygbgdom 39681 Bow-onyHbommo MRI-U d5B39690¢gd0ol dlgsglos
©5 99906 200mdobadg, CTP-ob ™ ©ods byerdobsfizmadmdsd
d90degds  bgawo gmhgml  3aobozm®  3Med@ozsdo 93 356539¢HM9dbY
59839996900 3530963900L FgMbgz0L gobBmysgdL.

3303500 ©odsBHgdom 99x3sL90v9en 0dbs Ggmlisdsdmdol 3mg5303096E0L
©0036mbE03MNO0  LobMbBg CIP-Logolb  ™sbsdgd™mzg  3gHrBMBos-
©ognbooll MRI  gubodsdmdobomsb  dodsmgdsdo  .rCBF  <30%
3MbGH®oBH Moo 3900Lg3gOHML  Lodwom  Fmbozgdgdmsb  ogm
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0©96GH0BO(30MJ0M0, MMYMOE M3EGH0TWMMO 356599GHM0 9993935000
06835690l aliaygboc.

99995050Mmd0L  3m95303096GH0 >1,823, GMIgwoy godmygbgdmwo oym
DEFUSE-2 33am930Lsl (NCT01349946), sggg 04bs 398mEoo.

CT-05639690gdbg - Tmax >6 §. ,3969906s“ s rCBF <30%
»00OM30“o93x9dbgdwo LEsGHWLo s MRI- 331093909 ©oxwdbgdmo.
999955059MmB0L BEIGMBO GOMbs0MO 0ym 49-sb 45 Fgdmbggzsdo (92%).
kappa ogm 0.83, Mo d0mmomgdl dgbsbodbsg 0sbbgg®msbyg, 99w sdsdmdols
3565993 M9d0L P9b0LOL TaMABMdYEMdS 0gm 87% s b39E30R0INOMDS -
94%.

50 339358 oBggbs, Mmd CTP rCBF o Tmax  6omgbmd®ogo
356599BHM9d0L  godmygbgdom  89mlisdsdmdols dmbszgdgdo  39OxRMBom-
onbomemo MRI-U dbgoglos. 396w9336M0olomzol Tmax 3s6odg@Mo >6 {fsdol
3b5¢my0w®os MR s CTP-Logob.

59 339300 BsBL, Mmd CTP-b dgwderos MRI-I dbgsglo 0bgm®dsgool

dmfim@gds, 95806  OHmEabog  doabsfY3gBH0s 030l BH30bol 33039
039909960 0bx3sMIEoL 939Mbscmdol GHodol dgembg3s.

05300 $30bob dfgs3g 09980wMo 0bBsOIGHOL 390mMsgowmemo
AOBLRMOGIS30s

Qs 960l (3039 0bla@Eol 8dmby 127 3530963H0L  3HML3gIGHvICo
33w035,  OMmIwgdos  93Obscrmdbyb  tPA-oom  2019-2021  {engdol
206053Md5d0. B30l 300EHIM0Igd0 0gm F90g0:

1) 9495 3969060 5O EHIOHo0L (MCA) GghodmMos

2) 0bxsddBHob 83MEmbocmds tPA-om Lod3GHMIgdOL ©sFygdosb 4.5
Loo0ob o6353@mdsdo

3)  3mb3o@owobogoolsl  Bos@omgdmmo  CTP s  996dgmMgdomo
9653063 LEGH o CT 24 Losomol 9909,

33193580 Bo®moreo 127 353096306 26 35309636 @ogodboms
HT.

CT 3960x9Dool Mbsdo, Mmam®i  0s30L G30b60l dfge39 0dgdomco
0683503EH0L 390065309900 GHOBLRMOT5300L 3Mg0dEMmOOLs Tglfogerow
0d6s MmymO3 bGHBIOEMwo (CBV, rCBV, CBF, rCBF, MIT s Tmax)
356599 BHMgool,  ob93g  3995¢™MYBEIBIWMEO  dMOYMHOL  IMMZ3g30L
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999935L90go  39MedgBH™ol  (rPS) 89d3gmdoom  (33¢g35d0  godmgzoygbgom
99005693000 sboo 35039 EH®mo rPS s gl 35639690 gd0 gobofoergdrmem
0gdb5 ™6 35393MMH05: 5050 rPS< 3 5 ©sdsE0o >3).

HT Bsogwowo oym Lodd@mds@eoo (sICH), 0099 3530963 3Jmbos
3w0b03MMHo  Qomaglinds, Mods3 godmofjgos NIHSS-bg =4 Jmwoo (3
353096%0).

CBV s CBF 053969800 ULEo@dobdogmms 9608369cmabs o6
30blbgoggdm@s HT-000 0935090 egdlbs @o  398m6009¢00
23960099900L 450909 3530953 gOL FmEOb.

HT-ob 9dmbg 3530963gdb 3Jmbsm 536> oo rPS - PCT s vo6glo
3MBJ30M0 250mbogswo 90 wgdo.

160350050 BseoBolsls sbs3zo, NIHSS Jmams o rPS 9s83969dcngdo
0535380690910 399MmM53099¢00 EMBLRMEMTs300L 396300056M9d510156.

M E035M05GIE0 3bseobobsls 50 bsdo 3965993 M0©b
LGoGoLE03MMo©  d60836gcmgzsbo  dbmeme rPS  3sh39bgdengdo  ogm,
mO3 390mM000L 4963000560900l 3Mgoddmeo: OR - 18.144 (CI 95%
5.062-65.036, p <0.001), AUC - 0.84 (CI 95% 0.80-0.88), Lgblo@ommmds s
13930803OMds - 88.5% s 70.3%, PPV 43.4% s NPV 95.9%.

Mbs  3ow0smmo  33eg30L  49M339Mwo  dgbrmggdo: gl Mol
9003IPOOIXo (960 ©sfibgdwgdsdo BsBs®d o) 33wg3s, 33e)3e00
50 0dbs  FgRoLYdMWO Mo gMowrgdol 393000  Gmamei  HT
296300006905L06, sbg3zg PS 3sb39690c0qdmsb, sSICH-0ob dgomg dsb39bgdgero
3530963)300L 00 J39xamMBRTo 9O  0derg3zs  ol33bgdOL 293907900l
LodoEgdsL. 306506  0BEM3MBosMmHo  Lobbwrgbol  ddmby
353096(gd0L gl 3mB3OYAHYIWwo  J39XBIBO  3wobogrMoE Y39ty
993563605, 59 ¥3MRBoL MROM OEO JM3IMOEIB0 by dgrsliogl
rPS 36900d&HmO90 LaMygd0s6mdOl golis®3z935w.

dombgogo 0dobs, Gmd 33wg3sdo rPS >3 sdmBbos ™m3EH08servdo
b3s60 HT-0b 36H:0mabnbomgdologol, 6 890d¢rgds godmomosbml, Hmd
rPS 9g6OHm o  3s639690genl  dgodeogds  3Jmbogl Mmoo
36MmabMBMo Mbsdo.

33wg3s  9hg9690L, MmI MCA 0bgstd@ol ddmby 3s309b@GHgdol rPS
35659930 9900¢g0s 0gmU Labocagdem 06EMm3MBoswMGmOo Lobbargbol
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36HMmabMmBoMgdolmzgol tPA-l Ggyzsbol 89909y LO3EBHMIJOOL HYgd0EIH
45 Loosool obdsgemmdsdo. MBGOG™  3mb3MyGws, rPS - 89mdeos
LboodgomE  9dmoabml  HT 956300006900l sdsemo  Holgolb  djmbg
3530963 9%0. 98 doymdol  gsdmygbgdoom  8godergds  3m@)bEoMo
309m3maboo  0943zbgb 353096300, GMIgEmsg 9dzcd  Lobbergbol
Q05O MOL3o o,  Tglodsdolo,  obobogdmgl  dsomo  tPA
9399065¢Md0b Ls30mbo SOBYOMWO MYH30O RbXOOL Jods.

30 39087bos @ JnEshsegdo

530 B3obol (3939 0890090  0bxgaMJBHol dJmbg  353096@&g0d0
35GYMgd0L 2393w9gbo 390065209000 GOBLEMOTs300L
239630006Mm935Ls o 05535g00L  258mLsgowDy  MYEHOML3IGIES©
d9LHogmoe ogdbs 35309637000, 30Ls3  MOMIDdMEOBO PoEoMom 2018
faol  mg@mddmosb 2021 ool ©093900M00@). 3393500  Bo®mgzol
360@)MH0wdgdo ogm:

1. AIS

2. CTP Bo@oMmgds ©o539500900L sfggdosb 6 Losmdo

3. 3 9630maMox300 9349MbsEMdsT©Y

4. MCA 360dbodser®o bsffoqols mzambos

5. Bs®onmo  3BL @s  3BH-9630maMox30L  Bo@doMgds 24 Losmdo
03996065¢Md0sb.  godmemoiEbzol  3MoGgMomdgdo  0yzbgb  mGLMEgdO,
Q5050 bo®molbol  sbaomaMogos, dbmemo  Gz0bol obs sMEHgHool
oA bsfool m3mwmBos s ol 3530963900, 30b0 Fmbo@mcmobyo
396 9cbgMbs. LogMmm xsddo 33eg35d0 Ps@mmer 0dbs 78 3s309bGo.

303G JMogdol dgg30Lgds bmM0gwgdmos Miteff -ob, Maas-b, Tan-
ol 9mEoRoEoMgdMwo bobEgdom, sbggg Alberta Stroke Program Early CT
Score 20-gw9c00560 Jd90MEOMEIMPO00) Qo M9300mbscrmEo
9333960639500 305G IMeegdol LobEgdoom. sdmygbgdwen odbs
o939 99sMgd0m  sboro  39MdgBHmo - cCBFmax  (3mawo@ghowol
doduodocrm®mo  Lolbol  ©obgdol  FmEMEeMds, gobmdowo  Lowgzgool
Bo36r0edo).

Q©593500500L  353mbogowo  Fgxslgdmer  0gbs 9m0xOE0MGdMEO
Rankin-Ui bobEgdom, Mmyma 35630 ©s (30, dgusdsdolo, 0-1 s 5-6

J00 ©993500900L ©afYgd0sb 3 m3z0l 9909,
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39HPOMO  3MWOEGIOOWNMO 306039300l FgRsbgdol;m3ol
23090ygabgdmer odbs 3@ 9bgomyMen0s, 3G 39ORMB0S, OROGHIWMEOO
9baoma®moggos (DSA).

509bmdM030 35839690 gd0LmM30L  LsBMZMIZE0m Lodwgowml s
L53woEM  33500MOGHN 35ObMSL, baGolbmdMmozo dsh39bgdgdolmgzols -
%-b. LoMHIMbm  Asblbgoggdsl  Momgbmd®Mogo  dsB3969dwgdoLmz0L
3LoBP3M3om  BEHOMIbGHOL t  3O0GIMHoMTom  ©EsTM30IdILO
05639690 gdolm30L, bmwm bsGolbbmd®mogol dgdmbggzsdo - godgmol F
360@9Mowmdom. aoblbgagqds 00m3wgdms LoMHombm, MHmEqlsg p<0.05.
ROC  5BoewoBol  900mygbgdom  gobglobmzdgo  damdbmdgermds o
139(30530329OMBS, BOJGHMOGOL FMMOL MOPOYOMNIZ300M0 Fobalabrzmgm
30OHJ53099M0 565¢0BOL LodrsEgd0o - L3oMAYHOL GHLEGOM.

®og30b  BH30bol  3f3039 08gdomMmo  0bxgsdd@ol  3gdmMsyomwo
GOBLEMETog0s  dmbs 21 (26.9%) 353096330, 3560 sIMLOZOO
doofigme odbs 36 (46.1%) 353096@96, cCBFmax dgosbs oym 65
0¢/10096/oo ( 49-86 3e/10096/§oo.).

cCBFmax voMymngoms©  3mMgwomgds CBF<30%-0s6  (p=-0.48,
P<0.001) o> Tmax >6 (o006 (p =-0.40, P<0.001), BmdogMs@ sbogmsb (p =-
0.22, P<0.001) oo NIHSS-m»s6 (p =-0.31, P<0.001). cCBFmax 95839690¢gd0
5050 04 5MGIM0Mo 3039MG)6Dool IJmbg 35309639080 - dgosbs
60 ( IQR 40-80), 300069 303901E9b6B0o0l 5013dmbg 353096FHgddo - Bg0sbs 71
(56-94 0w/100 ga6/fon., P=0.03), 5U939 ©WVSWO 0gm  SGHOOSWMEO
GOdGHOE300L Idmbg 35309639030 58(43-79 3¢/10036/fm.), 30Mg dob
3969389 - 70 (54-99 9¢»/100 36 /fon., P<0.001).

3MGIMOPPMD  3MMgEs30sd  sBggbs, OMT  353096Gg0do 3o
303G IMogdom, d953oLgdmwo Tan dmogomgdwwo b3swwom, cCBFmax
0563969090 V05, 300009 oMb, 3oLmsbsg Tan dmEoEoMgdIEo
L350 EOY0BEs >50% M sEYOEgd0: 47 (28-64 de/100 9»/fon.) 73-U
(60-98 3an/10036/fon.) foboswdgy.

Miteff 3500 (3900, LsGM @M s 390y 3MEOEIMOWIdS© F9z35L9ds
399L5d00gdMms  4obLbbgs3gden (ABst) cCBFmax gog®gdl: 44 (26-58
0/100 a6/fo.), 60 (44-91 3e/100 96/fo.) s 68 (53-99 9¢0/100 a6/foo.,
P<0.001), 9qLsds30bo.

18



cCBFmax  95B396909gd0 ©sdswo ogm obbmw@ol  390m®magomwo
GOBLBMOTo300L  Fgdmbzgzgddo - P<0.001 s odmBbos HT
396300056M930L s3M309dg0 3MgoddHm®o (OR 22,222 CI 95% 2.791-
176.915 P<0.001).

cCBFmax 958396980930 8s0o@o 0gm 055350900l 356030 250tmbogerol
d90mbgg3gddo - P<0.001 s oym 93m60bsgomdol 30000bsodgom dgwgaol
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Introduction
Topicality of the theme.

A timely diagnosis of cerebral acute ischemic infarction appears to be one of
the actual topics of modern clinical medicine. Its topicality is due to quite high
frequency of the mentioned pathology spread, as well as incorrect and late
diagnosis and severe outcome in case of treatment.

Based on the data of WHO (World Health Organization), stroke takes the
second place among the reasons induced death, while by disability — the third.
According to the data of Stroke World Organizations, annually more than 15
million people suffer and more than 6.2 million people die. In the USA annually
approximately 700.000 people die from stroke. The index of stroke is high in
the developed countries. In Great Britain among the most distributed reasons of
mortality the stroke takes a third place, while in Australia - the second. Besides,
the main and the only reason of functional disability also appear to be the
stroke.

Our aim was to inform the physicians about the significance of a quick and
proper diagnostics of stroke and the evaluation of disease severity in patients.

As all over the world, stroke appears to be one of the leading problems of
health in Georgia and is characterized by a high morbidity and mortality. Based
on the data of WHO, among 192 Member-States, according to mortality index
induced by stroke and disability adjusted years of life (DALYs) Georgia is in the
top ten. Proceeding from this, the issue is very topical. A tendency of increase
of brain vascular diseases is noted in our country. Since 1999, cerebro-vascular
diseases per 100.000 of population made up 222.4, while in 2005 - 344.7. The
number of new cases increased from 84.7 to 111.3.

In Georgia the statistical data specifically on stroke incidence, prevalence
and the distribution into various groups are very scarce. The results of only
population survey conducted in 2003 in Tbilisi showed that stroke distribution
per 100.000 of population made up 233, the incidence per 100.000 of population
was 165 in a year. In 30 days after suffering stroke, the lethality rate was 35%.
Such data indicate that stroke disease in Georgian urban population is
comparable with the data of developed countries. As to high rate of lethality in
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post-stroke period, it can be explained by the imperfection in Georgian
healthcare system, which presumably, does not allow for adequate management
of stroke-patients.

During stroke a timely help is very important, which means accurate and
effective diagnostics and a proper treatment. Along with such methods for
diagnostics, as non-contrast CT and MRT (DWI), in the evaluation of ischemic
strokes, CT perfusion of the brain is playing an increasing role in the world. It
can be performed immediately after non-contrast CT. As compared to all other
diagnostic tools, the advantage of CT perfusion is the fact that by means of it,
the visualization of ischemic half-shadow - penumbra is possible to conduct.
Penumbra is the surviving brain cells, which at the early stage of stroke
development surround the zone of cerebral infarction (necrosis). It’s true that
the cells in the area of ischemic half-shadow are in ischemic state and are
characterized by reduced or suspended metabolism, but they have the ability to
fully restore a function in the conditions of circulation restoration. In case of
prolongation of ischemic process, finally brain cells necrosis occurring in the
half-shadow area takes place.

Timely differentiation of penumbra and necrotic zone by CT perfusion for a
certain patient allows a proper and timely selection of such modern and
effective methods of treatment, as thrombectomy and thrombolysis, which
finally significantly reduce the lethality and disability of the disease.

However, the interpretation of CT perfusion can be complex, technical and
proceeded from the diagnostic characteristics.

The aim of research is the study of perfusion CT parameters, the
determination of their role and opportunities in treatment algorithm, the usage
of perfusion CT parameters for the improvement of disease diagnostics and
treatment tactics during acute cerebral ischemic infarction, especially at a total
syndrome of previous circulation,

For the implementation of the goal the following tasks were planned:

1.The determination of the most reliable index (numerical) of CT perfusion
for penumbra.

2. The determination of the most reliable index (numerical) of CT perfusion
for necrotic area.
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3.The comparison of numerical parameters of CT perfusion to opposite side.

4.The correlation of CT perfusion parameters to MTR (DWI) mode for the
determination of necrotic area.

4.A possible correlation of CT perfusion indices to the development of
expected hemorrhage.

5.A possible correlation of CT perfusion parameters for the patients, who
were subjected to thrombolysis or (and) thrombectomy for the differentiation
of possible hemorrhage and leakage of contrast substances.

Scientific novelty of the research. Practically, for the first time in Georgia
the correlation of CT perfusion numerical indices to penumbra of cerebral
ischemic infarction and parenchyma necrosis has been analyzed, which appears
to be a significant task in the determination of proper and timely tactics in
patients with such an acute pathology.

Optimal methods for the management of cerebral acute ischemic infarction
of various aging has been determined, as well as for identification and
prevention of expected complications.

For the first time in Georgia, at the assessment of cerebral angiography, the
relationship of ASPECT scoring system to disease outcome has been
determined.

The correlation of cerebral collateral system to reliable prognosis of the
patients with acute ischemic stroke has been determined.

And it is most importantly that instead of relying on a time window for
beginning reperfusion therapy, CT perfusion allows the clinicians to make
decision based on cerebral perfusion and issue status for each patient
individually.

Practical significance of the work.

Based on the conducted researches and the data obtained by means of CT
perfusion parameters the solid radiological criteria and practical
recommendations have been developed for the management of the patients
with acute cerebral ischemic infarction.
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1.Instead of relying on a time window for reperfusion therapy the
emergence of stroke has made it possible to accurately select patients, who
undergo the modern methods for treatment either thrombolysis or
thrombectomy. CT perfusion allows the clinicians to make such a decision
based on cerebral perfusion of the patient and tissue condition individually.

2.Using the indices of CT perfusion it became possible to determine the
expected hemorrhagic transformation of cerebral acute ischemic infarction,
which will prevent severe results of stroke outcome. By the usage of the
parameters of CT perfusion collaterals the prognosis of disease outcome became
possible.

3.Based on the data of this research a significant improvement of cerebral
acute ischemic infarction becomes possible, which will promote for the
reduction of the lethality and the percentage of disability of these patients, as
well as a considerable improvement of disease prognosis.

The structure and volume of the dissertation. The dissertation consists of
167 pages, 30 tables, 2 diagrams, 6 schemes and 24 figures. It consists of the
introduction, literary review, the material and methods, the results and their
discussion, conclusions, practical recommendations and the list of cited literary
( 183 sources).

THE MATERIAL AND METHODS OF THE RESEARCH

The dissertation was based on the analysis of the results of survey of 129
patients with cerebral acute ischemic infarction during 2019-2021, performed
on the basis of K. Eristavi National Center for Experimental and Clinical
Surgery. All the patients were adults.

Before the treatment the patients with the signs and symptoms of acute
ischemic stroke underwent a series of CT investigations for the exclusion of
non-contrast CT intracranial hemorrhage.

In the presence of cerebral acute ischemic infarction early CT signs scale
(ASPECT) of Alberta’s Stroke program was used. This is a scoring system, which
is used for the assessment of the extent of early ischemic changes in middle
cerebral artery during non-contrast CT research. ASPECT scoring system
appears to be a solid predictor of a patient’s functional outcome during acute
ischemic infarction. The effectiveness of thrombolysis and thrombectomy with
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the occlusion of brain middle artery in patients is significantly determined by
the mentioned scoring system.

CT angiography was performed for the establishment of a precise
localization of blood vessel occlusion. Cerebral ischemic stroke was classified by
means of modified TOAST criteria in the following way:

Atherosclerosis of large caliber blood vessels (ATH).

Cardioembolism (except those cases, when an oval gap or defect of atria
septum is observed (CE).

Occlusion of small caliber blood vessels (lacunar) (OSV).
Ischemic stroke of other etiology (established) (ISCAN).
Two or more evoking reasons (20RMORE).

Criptogenic ischemic stroke (CRYPT).

Hemorrhagic transformation of cerebral acute ischemic infarction was
documented by repeated CT, which was performed in 24 hours after the first
shoot. For the classification of such patients ECASS, II system was used. Four
types of hemorrhagic transformation of cerebral acute ischemic infarction are
distinguished:

Hemorrhagic infarction type 1 (HI-1).

Hemorrhagic infarction type 2 (HI-2).

Parenchymal hematoma type 1 (PH-1).

Parenchymal hematoma type 2 (PH-2).

For the assessment of cerebral blood vessels collateral net using CT
angiography, Mireff system, Maas System, Tan modified system, regional
leptomeningeal collaterals system, 20 scoring system of ASPECTS have been
used.

For the evaluation of the same net, collaterals scale of American Society of
Interventional and Therapeutic Neuroradiology /Society of Interventional
Radiology (ASITN/SIR) was used, based on DSA. Five degrees of cerebral
collateral status are distinguished:

0 - collaterals are not observed in ischemic area
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1 - late appearance of collaterals on the periphery of the ischemic area with
the presence of a defect in some

2 - rapid appearance of collaterals on the periphery of ischemic territory
with the presence of a defect in some only in a part of ischemic area

3 - sluggish filling of collaterals in ischemic area, but with a complete
angiographic blood flow in late venous phase

4 - complete and rapid collateral circulation on the whole ischemic territory
with retrograde perfusion.

Neurological status of the stroke was assessed according to NIHSS scale
(Stroke Scale of the USA Health National Institutions). From MRI imaging
studies, both the diffusion-weighted (DWI, ADC) and perfusion (PWI), as well
as T1, T2 and FLAIR modes were conducted.

During cerebral acute ischemic infarction, CT perfusion was performed to
establish the probability of differentiation and development of hemorrhagic
transformation of necrotic and non-necrotic areas of cerebral parenchyma.
Absolute and relative mean transit time (MTT), cerebral blood flow (CBF),
cerebral blood volume (CBV) and Tmax were calculated and analyzed, as well
as the parameters were normalized at contralateral side of the brain. The
additional permeability surface (PS) was used to assess the damage of
hematoencephalic barrier.

The parameters of CT perfusion were obtained both with automated
software program RAPID and semi-automated software package (TOSHIBA).

The results of thrombolysis during cerebral infarction were evaluated
according to the modified TICI 2c scale:

0/1 - reperfusion is not or is minimal
2a - partial filling <50% of the territory
2b - partial filling > 50% of the territory

2c - almost full-value perfusion with a reduced speed of filling or several
distal cortical embolus

3 - complete reperfusion.
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The outcome of disease was assessed according to Renkin modified scale in
the following way:

0 - there are no symptoms

1 - despite the symptoms a significant disability of the skills is not observed,
performs all duties

2 - slightly limited skills, cannot perform an usual role, but is able to take
care of himself without the others help

3 - moderately limited skills, needs someone’s help, can walk without the
others help

4 - severely limited skills, cannot walk without the others help and cannot
perform the body needs independently

5 - severe disability, is confined to his bed, has urinary and fecal
incontinence, needs permanent caretaking of medical nurse

6 — death.

For quantitative index a mean and mean square deviation were determined,
and for qualitative - the percentage. Reliable difference for quantitative index
was determined with Student t-criterion for independent indices, while for
qualitative - Fisher F-criterion. The difference was considered to be reliable,
when p<0.05. For the calculation of a relative chance we used multivariate
binary logistic regression analysis, the sensitivity and specificity were
determined by ROC-analysis by means of regression analysis. The
interconnection between the factors was determined by correlation analysis
using Spearmen’s test, Cohen kappa coefficient-to measure inter-rater
reliability for qualitative items. Statistical analysis was performed using SPSS
22.

THE OWN RESEARCHES
CT perfusion and stroke masking states (stroke imitators)

Total of 105 patients suspected with cerebral acute ischemic infarction were
involved in the research according to their age and sex. During 2019-2021 they
have been subjected to extensive CT examination. The exclusion criteria were
following: hemorrhagic stroke, incomplete versatile CT (i.e. >1 lack of protocol
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component of imaging research), the studies, which are assessed as non-
diagnostic quality, and the absence of not less than 1 further imaging research
(CT or MR imaging), which was necessary for confirmation or exclusion of
brain acute ischemic damage.

The diagnosis after discharge from the hospital was considered to be a final
diagnosis, established based on the results of clinical, imaging research,
electroencephalographic (EEG) and laboratory researches. For the given
research, at discharging from the hospital the diagnosis was divided into 2 final
diagnoses: cerebral ischemia and stroke masking states (MS). Several cases were
without a final diagnosis, even after the estimation of the results of all existing
further observations, these cases were excluded from the analysis. Cerebral
ischemia included stroke and transient ischemic attack - TIA.

Among 105 patients stroke masking disease was established in 21 (20%),
including seizures (33.3%), migraine (19%), conversion disorder (19%), brain
tumor (14.3%), thrombosis of central venous sinus (9.6%), and peripheral
vertigo (4.8%).

At the diagnosis of stroke masking states, versatile CT sensitivity and
specificity were 33.3% (95% CI, 18.6%-37.8%), and 98.8% (95% CI, 95.1%-—
99.9%). Multimodal CT revealed periictal changes in 3/7 of seizures cases and
was diagnosed 3/3 brain tumor, 2/2 — thrombosis of central venous sinus. CT
perfusion had a decisive diagnostic role.

Multimodal CT sensitivity and specificity were also estimated for diagnosis
of acute ischemia (stroke and TIA), correspondingly were 73.8% (95% CI,
69.1%-74.9%) and 95.2% (95% CI, 76.3%-99.8%).

In our study a specificity of versatile CT for SM diagnostics was high: only 1
(out of 21) SM case was diagnosed as stroke and only 1 case (out of 84) - as acute
ischemia was incorrectly diagnosed, as stroke imitator. From this incorrect
diagnosis the both were related to incorrect interpretation of hypoperfusion
results - seizure incorrectly was interpreted as a stroke and vice versa. Based on
it, the results of our study confirm a potential overlay of CTP indices between
postictal hypoperfusion and acute ischemic stroke.

In this study the limitations are related to a relatively small number of
subjects, which may have excluded some rare SM pathology. It should also be
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noted that our research was monocentric and it may limit the generalization of
our conclusions.

A high specificity of multimodal CT allows to exclude cerebral acute stroke
and makes it possible to help the clinician avoid unnecessary reperfusion
treatment.

CT perfusion and correlation of MR imaging researches

The strength of this study is the use of consistent CT and MRI data, which
will overcome the variability of reperfusion, infarction-induced edema and
atrophy, which complicates the interpretation of further studies.

The research consists of 32 adult patients with acute stroke. These patients
were treated at our institutions from March 2019 to September 2021.

The criterion for the involvement in the treatment was an acute ischemic
stroke, diagnosed on the basis of clinical and imaging studies and both CT and
MR researches were conducted during <4.5 hours from the onset of symptoms.
The exclusion criteria were a potential delay in treatment after the MR, as well
as contraindications at contrast substances administration.

An average size of cerebral hypodense focus was 1 ml at non-contrast CT,
while median sizes of infarction and penumbra were 20 and 115 ml at CT
perfusion. Median sizes of pathological indices of CBV, DWI, CBF and MTT
were 14, 21, 57 and 121 ml, correspondingly, CT hypodense size does not
correspond (is much less) to sizes of pathological areas at CT perfusion. The size
of CT perfusion infarction nucleus equals the size of DWI anomaly. Correlation
coefficient is the highest (r=0.964) and a parameter of statistical significance -
the smallest (P<0.001) between the sizes of CT perfusion infarction and DWI
pathology.

Ischemia revealed by CT perfusion (infarction+penumbra) is larger, than the
sizes of MR DWI changes and it equals MR MTT anomaly. Correlation
coefficient is the highest (r=0.962) and a parameter of statistical significance -
the lowest (P<0.001) between the sizes of CT perfusion ischemia and MR MTT
pathology.

The analysis of a patient’s data has shown the best correlation of relative
CBF parameter to infarction nucleus (AUGC, 0.78; 95% CI, 0.75-80%), much
better than the data of absolute CBV indices (AUC, 0.72, 95% CI, 0.70-0.74).
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Optimal limit parameter for relative CBF was <30% (95% CI, 27-31%) with
70% of sensitivity and 89% of specificity. ROC analysis was performed for
assessment of each parameter of perfusion in relation to existing diffusion-
weighted visualization damage. The difference between CBF and rCBF was
statistically significant (95% CI, 0.028-0.057, p<0.001). The relative CBF had the
highest index on AUC, followed by an absolute CBF, a relative and absolute
CBV and time-based parameters - Tmax and MTT.

This study has shown that relative CBF appears to be an optimal parameter
to establish the volume of irreversible damaged cerebral parenchyma using
CTP, which considerably better defines ischemic nucleus, than CBV.

Optimal CT-Tmax index for matching MR-Tmax >6 sec was 6.3 sec (95% CI,
5.8-7.4 sec; sensitivity - 90%, specificity - 73%, the area under the curve - 0.86).
As 6.3 sec does not significantly differ from 6.0 sec and Tmax is usually
calculated by adding 1 or 2 sec between each figure, 6.0 sec is used as a
matching parameter for further analysis.

The median value of volume difference between the registered CT and MR
studies using Tmax >6 sec parameter was 18.4 ml (28%). CTP quantitative
indices for determination of ischemic nucleus and penumbra (ischemic half-
shadow) by the usage of rCBF and Tmax are similar to perfusion-diffusion MRI
and based on this, a greater availability of CTP can promote for the
generalization of patients selection according to these parameters in clinical
practice.

Additionally, in this research a diagnostic accuracy of incompatibility
coefficient for CTP was estimated in relation to modern perfusion-diffusion
MRI incompatibility. rCBF <30% was identified with average data of
contralateral hemisphere, as an optimal parameter to establish irreversible
infarction. The incompatibility coefficient >1.823, used during DEFUSE-2
research (NCT 01349946) was also tested.

The status based on CT indices - Tmax >6 sec “penumbra” and rCBF <30%
core and incompatibility status based on MRI studies were the same in 45 cases
out of 49 (92%), kappa was 0.83, indicating an excellent matching. At the
establishment of incompatibility parameters the sensitivity was 87%, and the
specificity - 94%.
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This research has shown that by the usage of CTP, rCBF and Tmax
quantitative parameters, the incompatibility data are similar to perfusion-
diffusion MRI. For penumbra Tmax parameter >6 sec is analogous as for MR
and CTP.

Based on this research it is seen that CTP can give the information similar to
MRI, when one should decide the type of treatment of cerebral acute ischemic
infarction.

The hemorrhagic transformation of cerebral acute ischemic infarction

The prospective research of 127 patients with acute stroke is given, who
have been treated with tPA during 2019-2021. The criteria for involvement in
the treatment were the following:

Middle cerebral artery (MCA) territory

Treatment of infarction with tPA during 4.5 hours from the onset of
symptoms

CTP conducted at the hospitalization and after 24 hours of repeated non-
contrast CT.

Out of 127 patients involved in the research HT was recorded in 26 patients.
The ability to CT perfusion, as the predictor of hemorrhagic transformation of
cerebral acute ischemic infarction was studied as standard (CBV, rCBV, CBF,
rCBF, MTT and Tmax) parameters, as well as by the usage of assessment
parameter (rPS) of hematoencephalic barrier disorder (a relatively new
parameter rPS was used in the research and this indices were divided into two
categories: a high rPS>3 and a low - <3).

HT was considered to be symptomatic (sICH), if a patient had a clinical
worsening, inducing NIHSS > 4 points (3 patients).

CBV and CBF indices in patients with HT and those without hemorrhagic
complications significantly did not differ statistically.

The patients with HT had a greater rPS — PCT and worse functional
outcome in 90 days. At univariate analysis, the age, NIHSS point and rPS
indices were related to the development of hemorrhagic transformation. At
multivariate analysis from these three parameters only rPS indices were
statistically significant, as a predictor of hemorrhage development: OR - 18.144
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(CI 95% 5.062-65.036, p <0.001), AUC - 0.84 (CI 95% 0.80-0.88), sensitivity and
specificity - 88.5% o 70.3%, PPV 43.4% and NPV 95.9%.

Some limitations of this study should be acknowledged: this is research
conducted in one institution (one-centric). The connection of collaterals both
with the development of HT and PS indices was not assessed in the research. A
small index of sICH does not allow to make conclusions in this subgroup of
patients, as this specific subgroup of the patients with intracranial bleeding
appears to be clinically more relevant. The greater cohort of this group should
be estimated to clarify a predictor usefulness of rPS.

Although rPS >3 appeared to be an optimal limit for HT prognosis in this
study, it cannot be excluded that rPS may have a larger ability to the prognosis.

The research has shown that rPS parameter of the patients with MCA
infarction may be useful for the prognosis of intracranial bleeding at tPA
injection during 4.5 hours from symptoms onset, more specifically, rPS can
reliably identify the patients with low risk of HT development. Using this
approach, the patients with low risk of bleeding may potentially be revealed,
and accordingly, their tPA treatment should be considered beyond the existing
therapeutic window.

CT perfusion and collaterals

The impact of collaterals on the development of hemorrhagic
transformation and disease outcome were retrospectively studied in the patients
with cerebral acute ischemic infarction, who underwent thrombolysis from
October 2018 to December 2021. The criteria for involvement into the research
were the following:

AIS

CTP conduction within 6 hours from disease onset
CT angiography before the treatment

Occlusion of proximal part of MCA

Conduction of native CT and CT angiography within 24 hours from
treatment onset.

The criteria for the exclusion were; pregnant women, angiography of low
quality, occlusion of only distal part of brain anterior artery and those patients
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whose monitoring could not be performed. Total of 78 patients were involved
in the research.

The estimation of collaterals was performed using Miteff, Maas, Tan
modified system, as well as by the usage of 20-point methodology of Alberta
Stroke Program Early CT Score and regional leptomeningeal collateral system.
A relatively new parameter cCBFmax (maximal volume of blood flow of
collateral, measured in Sylvian gap) was also used. Disease outcome was
estimated by Rankin modified system as a good and a bad, correspondingly by
0-1 and 5-6 points after 3 months from disease onset.

CT angiography, CT perfusion, digital angiography (DSA) were used for the
estimation of cerebral collateral circulation.

For quantitative indices mean and mean square deviation were determined,
and for qualitative — the percentage. The reliable difference for quantitative
indices were determined with Student t-criterion for independent indices,
while for qualitative - Fisher F-criterion. The difference was considered to be
reliable, when p<0.05. Sensitivity and specificity were determined using ROC
analysis. The interconnection between the factors was determined by
correlation analysis using Spearmen’s test.

Hemorrhagic transformation of cerebral acute ischemic infarction was
observed in 21 (26.9%) patients, a good outcome was reached in 36 (46.1%)
patients, cCBFmax median was 65 ml/100 g/min. (49-86 ml/100 g/min.).

cCBFmax was correlated negatively with CBF<30% (p=-0.48, P<0.001) and
with Tmax>6 sec. (p=-0.40, P<0.001), and moderately - with age (p=-0.22,
P<0.001), with NIHSS (p=-0.31, P<0.001). cCBFmax indices were low in
patients with arterial hypertension - the median - 60 (IQR 40-80), as compared
to the patients without hypertension — the median - 71 (56-94 ml/100 g/min.,
P=0.03). These indices were also low in patients with atrial fibrillation - 58 (43-
79 ml/100 g/min.), than without it - 70 (54-99 ml/100 g/min., P<0.001).

The correlation with collaterals has shown that in patients with bad
collaterals, assessed by Tan modified scale, cCBFmax index is low, than with
those, in whom by means of Tan modified scale >50% collaterals have been
established: 47 (28-64 ml/100 g/min.) in opposite to 73 (60-98 ml/100 g/min).

According to Miteff scale, the assessment of bad, average and good
collaterals corresponded to different (increasing) cCBFmax numbers: 44 (26-58
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ml/100 g/min.), 60 (44-91 ml/100 g/min.), and 68 (53-99 ml/100 g/min.,
P<0.001), correspondingly.

The indices of cCBFmax were low in cases of stroke hemorrhagic
transformation (P<0.001) and appeared to be an independent predictor of HT
development (OR 22,222 CI 95% 2.791-176.915 P<0.001). cCBFmax indices
were high in cases of a good outcome of disease (P<0.001) and was an
independent predictor in case of reliable result of treatment (OR 19.240, CI
95% 5.883-62.922 P<0.001).

At AUC analysis, the cCBFmax high indices (AUC=0.73) correlate better
with a good outcome of disease, than other parameters. According to ROC
analysis a limit index of cCBFmax was calculated - 65 ml/100 g/min., and
accordingly, in future the division of this parameter value took place in the
following way: a low <65 ml/100 g/min., a high - >65 ml/100 g/min.

In this research it is clearly shown that a high cCBFmax (>65 ml/100
g/min.), appears to be a reliable predictor of a good outcome of cerebral acute
ischemic infarction (OR 19.240, CI 95% 5.883-62.922 P<0.001), as a result of
multivariate analysis of the age, NIHSS point, arterial hypertension,
recanalization and CBF<30%. This research has some limitations: is
retrospective, only cases of proximal occlusion are assessed at cerebral acute
ischemic infarction.

The comparison of ASPECT point system during non-contrast CT and
cerebral CT perfusion (ASPECTA

Total of 81 consistent patients with ischemic stroke of acute previous
circulation were involved in the research, who underwent the treatment with
reperfusion therapy in 2019-2020. These patients met the following criteria:

Time passed from symptoms onset <6 hours

Ischemic stroke of previous circulation with occlusion of large blood vessel
(intracranial part of carotid artery or MCA) and aspect>7

Basic NCCT
Technically adequate CTP

Successful recanalization with mechanical thrombectomy, defined by TICI
(during thrombolysis of cerebral infarction)>2a.
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Additional criterion for the involvement into the study was an availability
of further treatment neuroimaging. The further neuroimaging of the treatment
includes CT or MRI.

A good and extremely bad results were determined during 3 months by
Rankin modified scale scores, accordingly, 0-2 and 5-6 points.

The correlation analysis has shown that ASPECTAs correlate better with
repeated CT (r=0.70; 95% CI, 0.66-0.81; P<0.001) than with ASPECTs (R=0.54;
95% CI, 0.39-61; p<0.001; p to compare these two coefficients <0.001),
Moreover, according to ROC curve, the opportunity of ASPECTASs to reveal the
patients with an expected reliable outcome was higher, than in case of NCCT
ASPECT (ASPECTA square under the curve — 0.81; 95% CI, 0.76-0.89; NCCT
ASPECT square under the curve — 0.66; 95% CI, 0.55-0.76; P<0.001).

A good outcome index for ASPECTA is >5, while for NCCT ASPECT - =8,
according to NIHSS points, there was no difference between the groups. The
factors of favorable result (mRS<2, n=31) in univariate analysis was good -
ASPECTA and ASPECT, the age, initial NIHSS and time for successful
recanalization. Regression analysis has shown that ASPECTA and
recanalization time are independent predictors of a good disease outcome,
while ASPECTA point system is better for the prognosis of a good outcome
(mRS<2 after 3 months), than ASPECT point system.

THE CONCLUSIONS

The leading parameters of cerebral parenchyma necrosis have been revealed
in this research and the differentiation principles of disease and treatment
complications by CT perfusion have been determined. Thus, we can conclude
that:

1.During cerebral acute ischemic infarction CT perfusion can identify a
volume of cerebral parenchyma necrotic area.

2.In case of cerebral acute ischemic infarction by CT perfusion with great
accuracy it is possible to establish the ischemic half-shadow volume (penumbra
- the so-called tissue to be survived, which while reperfusion can restore the
functions).

3.The parameters of CT perfusion were revealed for assessment of
development risk of expected hemorrhage.
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4.By means of CT perfusion, the perfusion parameters of collateral net were
determined for the prognosis of disease reliable outcome.

5.The role of CT perfusion and the parameters of the masking diseases of
cerebral acute ischemic infarction were established for full-value differentiated
diagnostics and revealing.

6.The results of our research have shown that relative parameters of CT
perfusion are just as relevant for diagnostics and the identification of expected
complications of cerebral acute ischemic infarction, as the absolute parameters
of CT perfusion.

7.By means of CT perfusion, an incompatibility index, the indices of which
appear to be the accurate diagnostic criteria, has been determined for
conducting reperfusion therapy (thrombolysis and thombectomy).

8.CT perfusion is a reliable predictor for management of those patients, who
delayed coming to the clinic (time window from disease onset >6 hr, or the so-
called awakening stroke, and the cases when the time of disease onset is
unknown).

9.ASPECT point values and their role as a reliable predictor in the
determination of various outcomes of cerebral acute ischemic infarction have
been studied (ASPECT poins values were calculated after CT perfusion of the
brain). Then we have verified that ASPECT points determination appears to be
more informative, than the analogous points calculated during non-contrast CT
research.

PRACTICAL RECOMMENDATIONS

1.The diagnostics of patients with cerebral acute ischemic infarction by CT
perfusion, selection of possible treatment methods and the prognosis of
expected results by determination of quantitative indices of various parameters
of CT perfusion are developed at K. Eristavi National Center for Experimental
and Clinical surgery.

2.A new method for complex diagnostics is proposed, which means by using
incompatibility index the selection of patients for conducting reperfusion
therapy (thrombolysis and thrombectomy), which significantly will increase a
reliable outcome and also significantly reduce the lethality and disability.
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3.The study of hematoencephalic barrier damage of CT perfusion parameter
(PS) may be used as a predictor of brain hemorrhage transformation, preventing
this dangerous complication.

4.The results of the dissertation may widely be used for a proper
management of the patients with cerebral acute ischemic infarction.

5.Multimodal CT usage appears to be a new approach, which during
cerebral acute ischemic infarction allows the clinicians to rely not on the time
window but on the individual data of patients’ relevant study.

6.During the usage of collaterals CT perfusion parameters the prognosis of
disease outcome becomes possible.

7.During CT perfusion the ASPECT points scoring method proposed by us is
more clearly correlated with disease outcome. This will help the clinicians to
reveal those patients, the treatment of whose by reperfusion therapy will be
ineffective or harmful.

8.Taking into account the obtained data it is recommended to continue the
research in several directions, for example, it will be interesting to study a
larger cohort of symptomatic intracranial hemorrhage.
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