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of Neurological Disorders recombinant tissue-type plasminogen activator trial /A&
(NINDS rtPA) ©] % 9 1f &7 -835<(intravenous recombinant tissue-type plasminogen
activator trial, IV tPA)2 -FLoHA| A5 A7 2 ZFH ol JAck(1). sAIRE A= U] &4 85
=9] A& A2 34 5184 HEF WY AIRE = 34541t o|Ul® A4, = T o] MY
A2 o] aRtE Holal, & FatollX 9] AEEC] Wike ©ol ATH2). ool 53 Ui i
7N5<&2] osto] FEREOHA 20134 Interventional Management of Stroke ITT (IMS-11), Me-
chanical Retrieval and Recanalization of Stroke Clots Using Embolectomy (MR RESCUE),
Systemic Thrombolysis for Acute Ischemic Stroke (SYNTHESIS)-Expansion 37H2] F-2+9] s
d BEAE2(3-5) 59 Ul Al EseS] 28/ds U5t sl e Aufistithe). 2013H9]
AR Al flof gt A a9 F9 Ul AN Eeol At et AdsheT 55
HA] 201510l W H Multicenter Randomized Clinical Trial of Endovascular Treatment for
Acute Ischemic Stroke in the Netherlands (°]8F MR CLEAN), Endovascular Treatment for
Small Core and Anterior Circulation Proximal Occlusion with Emphasis on Minimizing CT
to Recanalization Times (°]5} ESCAPE), Extending the Time for Thrombolysis in Emergen-
cy Neurological Deficits-Intra-Arterial (o5} EXTEND-TA), Solitaire with the Intention for
Thrombectomy as Primary Endovascular Treatment (°]5} SWIFT PRIME), Revasculariza-
tion with Solitaire FR Device versus Best Medical Therapy in the Treatment of Acute Stroke
Due to Anterior Circulation Large Vessel Occlusion Presenting within Eight Hours of Symp-
tom Onset (°]5F REVASCAT) 5-9] 5712 7-4-¢] vl A M 54 s1d HEF 24k
21 g0 9lo] Z9 Ui 217} 5% (endovascular mechanical thrombectomy) 2 thH = 3 U]
| =(endovascular treatment, EVT)2] §-8/d-& USIATH7-11). o]2§h A JAIFollA] F/dst
] AARE A4S Jekstal w4 A Bl (infarct core) S BHYshH 39 Said ko] Pzl of
wste] 9 Ul A7l e 4850l 2 4 A FAE ERoketl A 92 sigith
FAIRE of2i3h 53 Ul 2|7 Es-2 X27HA] 374 HE 641Xt o] %9 X FollA aaprt S Bt

et 17de], 20181 DWI or CTP Assessment with Clinical Mismatch in the Triage of

M L N

ol

Wake-Up and Late Presenting Strokes Undergoing Neurointervention with Trevo (°|5}
DAWN)#} Diffusion and Perfusion Imaging Evaluation For Understanding Stroke Evolution
(015} DEFUSE-3) 72h¢] vy QbAoA atelst) 2Aks ZAlo Sul ) A 5ol 4
AT HEF TS AEsittd 6A7F o] Fol| = (DAWN: 6~24A17F DEFUSE-3: 6~16A171) 4
W A7hEEo] a7t Ue-g SHEIRACH12, 13). 0lof] 2018\ v|=t] %A S| (American Heart
Association/American Stroke Association, AHA/ASA)+= M2-2 7Fo]|=24Q1(2018 Guidelines
for the Early Management of Patients with Acute Ischemic Stroke)oll4(14) 52 W 27} &=
o] AL ARHE 712 eAIRtellA] Z|T) 24A17F0 & SRt 7ho|Eafjle] fFFo & Fu uf A7)
&9 Aethde] Zol WolRtha & 4= et 54 5184 HE59 7H o3 A5 5%
AN AETH ABFE 21T AL F/F HAREREO] of2h 6AIRE o] %ol 51 W) A7l E&2] 28

ol sz BHAE el U] SI7 B GAelst AP ol o g SRalAra 8
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4 Qlek wfeb] o] =RolAl 2 W 20184 0T 25| 7ol Selele] ulzt el
sh4 Aaehe aofsliAl sk 24 S84 HEZ0) Yyl HAkzAe] ARETEEY

(15 A7 B9 Hl81 MRS 42412 7| seha k) £ 22 Sl 2

d 3153 7]
ol o3l 7]&ataat Shh 2@ Zhol=afelat 2| 2o] AE Higo R 34 3 HEF &

.
A2 915k A% YAgoIarH kol tjs t=staxt Gk
k| Gabof| 26120184 0]= X|EF &2| 710| =221 (AHA/ASA 2018
Recommendation Focusing on Update of Imaging Protocols)

201540l % EE MR CLEAN, ESCAPE, EXTEND-IA, SWIFT PRIME, REVASCAT 5] 5712
FARL] v AT ES A, BG4 B 2PeS 2oote H 942 22 Fo HIH
HAo] l= SAtE e ZFAZAL, SA, B Fd2 B ez 2 =M (large ischemic
core)°] FHHE TS HiA|EIAL SHFHcollateral circulation)2 H715l0] 52 W 27154
2 gZo] 5= 3 Bl AH, 71E2 02 /iAE d3 A A8 A E[Solitaire (Covi-
dien) and Trevo (Stryken)] = A}%‘S}Oﬂl g, E3 27HE7HA] 9] AI7E T ZE3lck= -
59 F-540] AATH7-11). 2018'A Bl=7=ESFH2] 7Ho] =Rl 2015 2] 570 U/GAIE At
9} T2} 201840 Ao} HHEE DAWN} DEFUSE-3 YAHIE Ao 272 T3 /4519
tH12, 13). 5 i 27552 6A1ZF ofylol] Alg¥siof kate] ol et BAEtH= 7]29] /A
& AR5 ol ARt o] Fo M FA HARE v o7 B Sate AEse S Ui A
7Ns&0] BtE R 4 QUrhs Zlo] DAWN#} DEFUSE-3 (/A1) S 25 ofojetar & 4
ATt DAWN® DEFUSE-3 /gAIFolA = = 9782 &3l =784 2717} vlala 42 ek
o 2 31 XM (infarct core) Fuj @} o] Z4F 2.2 A 7155 F1EA] WS- (sal-
vegeable ischemic penumbra)¥t2] £ %] (mismatch)E EEsH=t] HS3cH12, 13). DAWN
UGAIZ ol ZAF AE S Q19 F/delshAlQl 7]%2 1) CTH MRICIA Soi=E ¢ 9 322 1
oJate] w7 Ao] a1, 2) HFEHEEY P Y& (computed tomographic angiography;
o]5} CTA)I} 27|58 9 T 2<% (magnetic resonance angiography; ©15F MRA)Z W7
S(internal carotid artery; ©]3} ICA) == F -5 (middle cerebral artery; ©]5F MCA)2]
M1 £ #|2o] Rl 3) 2kx}e] F/d(National Institutes of Health Stroke Scale score)zt
| M (infarct core) 511 (0~50 mL)2He] £ =] (mismatch)7} Y= SAFE T FHAIZCH12). DE-
FUSE-3 J/4A18 9] 749 1) CTA2F MRAE: ©]-8510] ICA -2 MCAS] M1 £X]9] mAfo] &l
a1, 2) F CTH MR &7 Al (infarct core) £3]7F 70 mL o]5le] 11, S|4 7155t 513d/g b
(salvegeable ischemic penumbra)©] =744 Fu|o] 1,88 o)/l 2z} J2]11 3|14 753t 5
F4d RS (salvegeable ischemic penumbra)e] At Fu]7} 15 mL o]/l &AL tido =
SHATH13).

F4 A HEFT SAE fI9t = F/del gk 2018 vl oS53 7ho| =akel2 Table 1
of] 205t TH(14). 7hol =il H QA AR Sl A2 Eafe] X8 ARRE =54 Fow

Naiid

ojo
of i
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Table 1. AHA/ASA 2018 Recommendation of Imaging Protocols

ARRE A4

L 1=t 70 HEY

COR LOE
151y | ZMo| o=l Li@iet 2 E 2tXh= AT SA0f & & AALS AlsHof ottt e 22| <, I* B-NR'T 2013 1etoz
H| 2F &2 CT (noncontrast CT) 7t £7| X|& ZF0| Rt HEE XS Zo|Ct 2EINEE
2. Hu L @A™ Zeli=(IV alteplase) Ee= S L XH7HE 2= (mechanical thrombectomy)2| CHAHO| & 2~ * B-NRTt A D AtS
A 2Xte] M= 50%7t SEA LH = 202 QHoll = FAF ZHAIE & & UTE AARIS ZE320{0f BHC}
3. WM L @™ Soli=(IV alteplase) 2| X|ZEHSO| FokE & + U= Y CT MSB(acute CT 1l: B-R** 2015¢1oto=z
hypoattenuation)2| M=t 37|0f Chet EXeE GX|ZHol| Chet BHE XS 25 &20ICh M2t S4  No Benefits HE HHE
7| YN MSES MQlstH MW L) €™ oz k|2 CHAQ! etxtof| CHei M S4 x7| sid s XS™E
(CT hypoattenuation or early ischemic change)2| H=2t 37| X228 |RESH= 7IE2Z &l0tM=
QHEICY,
4.CTSHISHE AA (CT hyperdense MCA sign)& H|2|5HH X|= CHAFQI SEXto]| CHeHA CT S 13 1l: B-R*™ A EI Atet
AHS JW L I = (IValteplase) XAIRE RESHs 7|ECE &O0tM = QHEICE No Benefit®
5. 89 L @M Sei=(IV alteplase) x| 2 Moi| = O|M|ZE(cerebral microbleeds)g HiX|st2i= SXO=2 1l: B-NR™* A H1 AtE
AlgsH= Hef| =2l MR (routine MR)2 M1 E|X| oH=Ct, No Benefit$
6. SAUMAIRO| 2HSIALE 7| A Al A | EF (awoke with stroke) ZHEAHOA HH LY X o= 1l B-NR*t* 2015 Z1otat
(IValteplase) |2 ZHEE flol| |G A9 7|F(imaging criteria)2 M&3t= 22 AAAlE /o= No Benefit$ Xo| gle.
HEX| =Lt
7. 25 A TSt S 7|9 CT, MR (multimodal CT and MR) ZALZ QI8 Mo L HF Sala II: B-NR™* A M1 At
(IV alteplase) X| 27} X[HE|O{ A= QHEICE Harm'!
8.3 L M E= MSB0l| LStz SASOIA £7| A A & H| AESH a2t ZFS(CTAS I* A% 2015310 Z
MRA)O| HE=|X|2t Mol LY EH Seli&(IV alteplase) AIZE XIHAHAME QHEICE MEXQI 9|2 OF 2B BEot
(professional medical societies)2| 7t0|E2tQIS w2} M L @™ &sll=(IV alteplase) X|= CHAO| HHoz £HE
= XS0 £7] FASHE A B0f H| AESH et ZFS0| AMEX| AUCHA T 2AL Hof|
Mo L) A oli=(IV alteplase) XIZE HA Allst= 20| HEICE J2[1 H| MEN ot =2
7bsh Ee| AHSHOf ST
9. 59 LY "H7HE = chAtQl SEXtof| A 2 k| &t MM (large vessel occlusion)O| S| M EICHH & X I2f|OtE[ L llat B-NR*'" A #10 At
AALE SHX| US FR2HE O|F0f| A 7|5 Zole| 7| &=0] QICtH CT 2t ZF&S Aldsh= 20|
gr2|&o|ct
10. 3 LH I7HS =0 TIHE TE SXHS0f|A | ok otL|2t F=IH 2| F S (extracranial carotid artery) lla* C-EOSS Aj H1 AtE
It HESof| CHet F& HAts K= 2tX MED Al2lol| R8%t EE £ £ JASSE = of2|Xo|Ct.

11.CT 32|21 CTA, EE= MR J2|11 MRA ZAL 2| 2R A 22 FIHAQl G2 64|17 O|L] 2ROl A= I: B-R* Af EI AlE
S L TS cHARE MBS 23 A2 D EX| gLt No Benefit$

12. A UM T AT EE 6AIZHREE 2447t Ato]2] 2hX}7F M 2ot F | H 2t I A0 =HQlE| RACHH I* AT A I ARE
S LY MHE= CHARE MBS Qo 22 CT, 2t ZE MR, 32 22 MR AAE FHM3sLCt shx|gt
S LY HESS et 2t MH S DAWNZ DEFUSE-3 AN A|SH0f| M S L R7THE 0| 0|S2
B & FMS Toloh 7|E He| LHof|lA 5| M ZEHOF BTt

13. S L TIHS=of CHAXF MEE 2ol B8 &2 MEfE L4 ™o ZekA|7|= A2 ge(HY Ak 1Ib* C-LD** 20153102

2E IEE
Adapted from Power et al. Stroke 2018;49:e46-e€110 (14). Only Korean translated table is permitted from the American Heart Association.
*Class | (strong recommendation), Benefit >>> Risk.
*Class lla (moderate recommendation), Benefit >> Risk.
*Class lIb (weak recommendation), Benefit = Risk.
SClass lll: no Benefit (moderate recommendation), Benefit = Risk, ! Class Ill: harm (moderate recommendation), Benefit = Risk.
ILevel A, high quality evidence.
**Level B-R, moderated quality evidence, randomized.
**Level B-NR, moderated quality evidence, nonrandomized.
**Level C-LD, limited data.
55 evel C-EQ, consensus of expert opinion based on clinical experience.
AHA/ASA = American Heart Association/American Stroke Association, COR = class of recommendation, CTA = CT angiography, CTP = CT perfu-
sion, DW = diffusion-weighted, EVT = endovascular treatment, LOE = level of evidence, MCA = middle cranial artery, MRP = MRI perfusion
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A gt Aehe Wele 2 oA 9 W Avkeae] At ehhe AEshe Zlolot 2, &
= A A

ol o] B U B §olee B Al

CELCEE d
ARt ] G AL Q18] ABE X B ARSI EE SRS I 2 BAE AT
% g Alsgi B2 EBo] sl 55 S 4ol EXshuba 129 57 CT (noncon-
st DR AYSlel 24| A2 19 sl Bk 534 /15 A2 48300 s
YA M E CTA 5 MRAS A9, 24P 39 ) B2 88142 X|9A17]4 o,
3 417 715 Folle] 71920) itk ¥ creatinine 74 ol CTAS A8 4 Ueh: 2
U WP & LGOIk G4 ool 5 A HISES i 48 e 2
AF2A CTeH CTA, = MR MRA ©]219] 5 943t 2.2 37180 o] 944 2305 o
AR 145 A20] 3248 4918 Aolch 54, 591 ) AVEEe] ke st 2
1] Qgsta ietol Wasith. $4 WA F 64K o] B2 o] F B uY&H P 2942

S1A] =t} o] 219 v AAFAIE Q! MR CLEANZ} Trial and Cost Effectiveness Evalua-
tion of Intra-arterial Thrombectomy in Acute Ischemic Stroke (THRACE)lA| 8 &3 =
A 1S 9ol v 2P T4 CTTHE ARE FSoll=(7, 15), 18] F7H4Q1 HARE Al3RE v
A ESCAPE, EXTEND-IA, SWIFT PRIME, REVASCAT 52} 4712] A/3A| @2} v mglS: wh(8-
11), ol 50] ZRIE| 7] wizltl] F7HRQ1 /4 AR D= FH O] o] SHTb= X5 ARF A&
aropa] 471 o] 50] ¢ 27| mhiE o= wHe T 181l A7t o] % S Uf A7 ] tidA 7t
&)= SxF= DAWN (6~24A17H 3 DEFUSE-3 (6~16A171) YA IR CIA &-84d0] A= e <F
oAl A3 HEojof 5t o] & fJal] T CT, E4:FdE MR (diffusion weighted MR), 2-2
7 MRS S5k Qlh. Qo6 34 W 2 6A7E ojuie] #ixte] 49 = 4 AAks &

W ) 7SS ADAZIA] = HRlollA Aldstal, 6417 o] & 24417t o]ufe] 2hxjo] 7%

W LS Bl = R AdElet ZR43Hcollateral circulation) S ER1ste] F W A7EE

ol 235 BAE A1sHE Jlo] FRsIka & 4 Sk wlebd 34 HPA HEF BAE T
o] A} AR W) uileh w7 wao] ATHAIZE olul), T Rgjo] Al4at 91 mo}
(64171 ol ul), 314 7R3 5184 e et w734 Rajo) BeUx] Hmel ZRLE HRI(AIR o
)3} 2ol Azt wet th2 gAfelsr Heto] 27t

—1
Ho =20 — — O [ = o
g gl A7
HBEICHSHY
Hl2Y 574 CTe 27] 34 184 HEF Ik 7t Qlo] 2429l HAtolH tifZe
730l A5o2 22ol= i FAF HAbolth A2 v, Boldh F2A, B AAF AR S vt
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G HESS AT 4= 7] wlZell 222 HARR of -85kl & 4= UTh(16).
] ®H3}(early ischemic change) & 2.9F51H 1) & A& o] BE3} -39 (hypoattenua-
tion), 2) & T Ao I&FT} 22 (sulcus and cistern)E AAA7 = F3] G (mass effect), 3) 4
1] (insular cortex) 2] 441 4) B2 F5H el= 29 il (obscuration of the lentiform nucle-
us)S H|ESH S|uf A at whA Ato]o] A Al 5) S| o] 1.8 A7 (hyperdense MCA
sign) 5-°1tH16-18). ol2gt 27| o1@/d WStE ThsiA| F2ske W o2 ok i oR
A A]E Zo] Alberta Stroke Program Early CT Score (°]5}F ASPECTS) ¥ o|th(19). Al/d(thala-
mus)@} 74 3l (basal ganglia)o] 23 F/d 12l 7]A] 3l viz 91£0] = 19| ol F
W 92 10719 PAHPHo g LEEI (M1, M2, M3, M4, M5, M6, caudate, lentiform
V2 17322 Fofgh 2 v HelolA ZHdshe {hAlolo). uf
2hA] 778912 10301, 4597HA] 47 HojAH 2 WA M (infarct core)S 7T TTHEIT
SEA|RE ASPECTS= Z2a5/471(3/4 248 902 oldl) Hte] 4foll= A= =7 ojZiokar Har

B 9lTh20, 21). 1ET B H52f Aol(PHlel F7, P Y, BY TREI)t AAF 2
(=] 1%, = WA AT §5} 5ol AR ol S mIXIThaL dA TH?21, 22). wetbA Hlioé
T4 CT 94 &5 afetnlee] 2237t o+EH

CTA+= AW Yol 2JAE FUato], whE AJ7E Qtol] Fk w| Y B9 5 Zh=tf| |-831TH23). &
5] 59 Ul AlEs a8 S8 e vl ilzz WEAIE AolM 25 CTAE &2t
Aol o] &3litk= A2 F5 Bork o). T3 I Q)] o] W9, X' o} A, A=
Rt 7] A% 5ol AAQl S she dle ™ F(aortic arch), 915 F71 21735 (prox-
imal extracranial carotid artery), ¥ F7H W75 (distal intracranial carotid artery) 5l
oigh Eo ol Y HE Algotal 2 A o] 29l o] Ql=A] YHE & 4= JATh23, 24). 77}

P
N
Qlr
el N
O>~
rE

nucleus, and internal capsule) 22

—_

do

[¢)

o2 ol ] Plo] FFH- sl B W9l 51 u ZHo|M Holt o] Au Fu 20 5

o njRo] ZRLFS BUSh £8S AL 4 AUhR5). TAH CTACIN S SRedte

297} ol =EBHE 2719 3 AoIA Bleh ] ahgoll LR 9 4 dom SRe

$he THam7HE 4 Sk Bo] 9Irk olefet TS Bekst] s /e multiphase CTA

£ 5 ) 57 o Waknh ] W TYSHS WL W90 P4 BS2 5k, olofa 3 U]
wlol 7| (32 3] &

S7] 7)) oM ] F QYRS YESto] | Pt Fo4
& JE o] < Aty
th= o] Ith(26). 2H48to] 2 BighE kxl= w74l (infarct core) Fule] 37] Z7} 4
2 =3t 2] FAR9] B AFAE B E S5

8] Qe L5 i A7 EEcl o 2 AT EUTH27).
D-IA, SWIFT PRIME®} 2018'd DAWNZ} DEFUSE-301| A4 T CT ZA}
& &2 S fJal] o] 85k aL 53] 6AIRE 0% 24A1%F o] U] Eajol| A F U 27 E&e] &
ZF g Q5 TR CTel §-8/d0] =oAL QITh(@, 11-13). 3/ 184 HEFolA BF CT+=
38 7hssh 518 B 2AS WYtk 5184 RS9 (penumbra)o] FoFl=A] B7FE 4= QL

z

YAE g U FUe & o Fatoll 2FA7F A F2H(first pass) & o, =
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Cifstes ol et3Ix] 2019380(6):1075-1090 cH "?_l' Oél )\o|'2| "5;!'i| x|
JAl2] Y= (density) S F2AF 955t 2 (tracer kinetic model)oll A5t Ao 2H &
# W mean transit time (°]3} MTT), time to peak (TTP), cerebral blood flow (°]5} CBF), ce-
rebral blood volume (°]6} CBV) 5-2] @& 520] HHE o] Y11 0|2 gukd oz Mzt Ay
2 oto] AJZSE AIXITH28). YRkA 02 |7 M (infarct core)o] MTT7F ZojA| 1L, CBFe} CBVZF
st Zn BlaglS o, 5184 ¥ (penumbra) O 2 tHHE = 34 7Heoh & 222
MTT7} Zoj#| 3L CBF7} Eojgloll = &5kl CBVZF 37kl = 21e il whksieh(29). & CT
4 2 dllo]E{(raw data)E 18511 952 (dynamic) CTA F/¢-S THEo] SHe3AJElE &eldd
ATH30). Lol = Estal ¥ CT= 270 J97H AL, 7259 84
(31)- E3] ZAF & Z2A|A0] Qlof AlRte] AE 4> Qths BHE A F ZRAIA A|AES
Soll S5 7HsSHAITH, 11-13), A 514 a0l i FF A& ofFA| Ao thek XA
3} A= o4 s] Hesttk3)).

S8

CT7h 34 5184 K155 Bajel ¥ P4 HAIRA o) 2013 A, 2t 2% MRS 54
°2 ¥ MRS 34 e &4@2 i) = 94 el TR 2E LU0k Y

£ Hol= i ZoflA] W2 34 2t Als(apparent diffusion coefficient, ADC)E £
Mz =4 BZo g Qlsh At Xﬂ?}(diffusmn restriction)°] EAY3HS-2 Eol5k= 7A40]E} ZhAk

Gt A Fak AlG7E BE 2 79-= T2 shine-through &30l oot 3t H5

g tED
D Yo B9l T3 A71A) ES Fojsiol Aek. AN B ASY £217 g4 E 5
4 ol %

o] AT A 7 o] 220 AYE(fate)& 5L = Ouiﬁ}l LA k. s
o

J7dsHpseudo-normalization) 2 Q15+ A4 @77} 313

b
2
Ay
=

2] 94 3l 4 (fluid-attenuated inversion recovery imaging; © 3} FLAIR) 3/ &4y
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g 33 PN HEF Aol BE Tt 7S 23717 ol AL, A AlRto] CTEL B A7
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+ 2} A, MR A 29] A, Thst MR 714 3 71 2k o] Me, 349 HEF
| = WAMIAL 5 B2 0 2 AR A7tol RS v|x|= 247} o] Qlt(Table 2).

e

u}l

Table 2. Comparison between CT and MRI in Acute Ischemic Stroke

CT MRI
Accessibility High Low
Examination time Short Relatively long
Information (amount and characters) Limited, sensitive to hemorrhage and Various
calcification
Radiation exposure High No
Usage of contrast agent Essential in angiography Possible without contrast agent
in angiography
Standardization of examination Easy Complex
Dependency by the technician Low High
Sensitivity on early detection of hemorrhage Within 24 hours: 57-71% Within 6 hours: 95-100%
Inter-reader agreement about infarct core Low High
Sensitivity on diagnosis of lesions of posterior circulation  Low High
Sensitivity on localization of involved vessel Low High
Interfering factors for image interpretation False-positive high attenuated lesion, Artifact (movement, metal, etc),
artifact (movement, beam hardening, etc) clastrophobia
Relative advantages of angiography Less movement artifact, less blood flow Less artifact for aortic arch or
dependency, high sensitivity than MRI extracranial vessel than CT
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Table 3. Examples of Scan Parameters for 1.5 Tesla Fast MR

FLAIR GRE MRA
Conventional EPI ETL TR Conventional EPI Parallel Conventional Fast
CE-MRA CE-MRA

TR/TE 9000/109 9000/101  9000/102  5560/109 690/16 2260/48 765/26 3.67/1.31 3.37/12
Inversion time 2500 2000 2500 1930
Flip angle 150 90 150 150 15 90 20 30 25
Matrix 256 X 218 128 X 128 192 X 192 256 X256 256 X 205 192 X 192 192 X 163 320 X 320 448 X 367
Field of view 210 X 184 230 X230 210 X 184 210 X184 210X 210 230X 230 220 X220 320 X240 340 X 276
Slice thickness (mm) 5 5 5 5 5 5 5 0.5 0.8
ETL 21 128 (EPI) 32 21 192 (EPI)
GRAPPA 2 2 2 2 2 3 2 3
NAV 1 2 1 1 1 10
Scan time (second) 128 45 4 79 141 29 54 4 39

CE-MRA = contrast-enhanced MR angiography, EPI = echo planar imaging, ETL = echo train length, FLAIR = fluid attenuated inversion recovery,
GRAPPA = generalized autocalibrating partial parallel acquisition, GRE = Gradient echo, NAV = number of signal averaging, TE = echo time, TR =
repetition time
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Fig. 1. Acute ischemic hyperintensity on fast and conventional FLAIR. Acute ischemic hyperintensity (left
column, arrows) in a diffusion-restricted area is well demonstrated in both conventional FLAIR (middle col-
umn, scan time: 128 s) and fast FLAIR [right column: (EPI-FLAIR, top, scan time: 45 s), (ETL-FLAIR, middle row,
scan time: 74 s), and (TR-FLAIR, bottom, scan time: 79 s)].

DWI = diffusion-weighted imaging, EPI = echo planar imaging, ETL = echo train length, FLAIR = fluid-attenu-
ated inversion recovery imaging, TR = repetition time

DwiI Conventional FLAIR Fast FLAIR

ETL

TR

Fig. 2. Fast and conventional GRE. A microbleed in the right thalmus (arrows) is well-demonstrated on both
conventional GRE (right, scan time: 141 s) and fast GRE [EPI-GRE (middle, scan time: 29 s) and parallel-GRE
(left, scan time: 54 s)].

EPI=echo planarimaging, GRE = Gradient echo

Conventional-GRE EPI-GRE Parallel-GRE
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contrast-enhanced, MRA

Fig. 3. Fast CE-MRA and TOF-MRA. Both TOF-MRA (left, scan time: 274 s) and fast CE-MRA (right, scan time:

39 s) demonstrate an occlusion in the right middle cerebral artery (arrows).
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