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(W) g3 Hrk CTA 2 MRAOA RF o3¢ vascular
territoryE® 718 & 93 thdbA WA Mol A ALY 2 A G =

B 23=9] territory 7} 7} &t

£ 2 AN AL A] o] o] &5 = Vascular territory

- [ ] ICA [ ACA [] MCA superior [ ] MCA inferior
Right

[] MCA subcortical [ PCA [] VA/BA/AICA/PICA

(] ICA [ ACA [J MCA superior [ ] MCA inferior
[] Left

[] MCA subcortical [] PCA [ VA/BA/AICA/PICA

(4) dHAANE
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St criterias IR B FATEe] ARSIt o] H I Ao = oA
2= A Modified treatment in cerebral ischemia(mTICI) criteriaS 4

cia=

¥ 3 HdAANE H7HE 9% mTICI criteria

ANE BE BA7 71&
No recanalization No perfusion
Partial
o No recanalization < and <Complete recanalization
recanalization
Complete antegrade reperfusion of the previously
Complete
occluded target artery ischemic territory, with
recanalization

absence of visualized occlusion in all distal branches

GIEES I % I SE W EREE IR

(7h

()

= H 0o = oI

H 29357 CT T2+-GRE MRI 9ol A 7} 7Hs3ste) v 295
4 CTHEYE T2+x-GRE MRI 947e] &4 wzsiA 22 Hie 4

i
et

CT <A o] Fol ECASS-II trial 5 thir®E 229 7| I

rr
iy

AgoA F2 Yy e criterias &839]  hemorrhagic
transformations H7}el¥ S, I2EX| T MRIZF &87153HH

T2%-GRE MRIO| A = F Y3 criteria® ©| &3] H7} 753



¥ 4 ECASS classification of hemorrhagic transformation

Type Description

Hemorrhagic infarct Small petechiae along the

type 1 (HI-1) margins of the infarct

More confluent petechiae

Hemorrhagic infarct within the infarcted area but

type 2 (HI-2) without space-occupying
effect

Parenchymal Hematoma in < 30 % of the

hematoma type 1 infarcted area with some

(PH-1) slight space—-occupying effect.

Dense hematoma > 30 % of

the infarcted area with
Parenchymal
substantial space—-occupying
hematoma type 2

(PH-2)

effect or as any hemorrhagic

lesion outside the infarcted

area.

[Berger et al. Hemorrhagic transformation of ischemic brain tissue:
asymptomatic or symptomatic? Berger et al. Stroke 2001:32:1330-1335; Hacke
et al. Intravenous thrombolysis with recombinant tissue plasminogen activator
for acute hemispheric stroke (ECASS). JAMA 1995;274:1017-1025; Hacke et
al. Randomised double-blind placebo-controlled trial of thrombolytic therapy
with intravenous alteplase in acute ischemic stroke (ECASS II). Lancet 1998;

352: 1245-1251]
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Ao A Ageta dAAg A PG =2 olnxe A, AW A= I
of W X5 F84 HId & 719E st Ak
O w54 HEFT 43ANEY IHFETE
(1) gAFF3E= A7) 71«9 imaging endpoint’} A “&5E F L=

(2) 34 HETAA B3/ 223 2 944 F(Imaging endpoint) = #2

I =3 T8 AR FEETF
ASPECTS (Alberta
SERIEE R M2 9CT
Stroke Program Early i
B7F (B84 E7h g2 % MRI (DWI)
CT Score)
A A =4
DWI volumetry 3hA7F 2 MRI (DWI)
Q@A @7h
H| 29 CT
SEL X NtE
ECASS classification T2x 7 AFA MRI
B (445 B
(T2+-GRE)
HEE &4 34 T2x7 A 24 MRI
GRE volumetry
(=4 B7h (T2*-GRE)
= A A (A Vascular territory CT d#xd<%
3 71) mTICI MR 3 x93+

2 B x9S H CT EJ=ZZEZ

(1) AE2 22 Sequential mode?] standard radiation doseZ ©]-& 3} brain

CT7F AH&H o] ko -3 Azdiziay], dxx: 2 J4Fds Btk

(2) H CT 71717} &4 gke] whe} Helical mode Y+ iterative reconstruction
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Channel 4 channel ©]%

Slice thickness |5 mm X+ 1 ©]3}

Display FOV 20 - 25 cm

(DFOV)
Matrix 512 x 5120]4+
Resolution 2.0 pixel/mm ©]3}
c 1 (Sequential scanning)
Table pitch 2013} (Helical scanning)
Kernal Manufacturer’s recommendation for brain CT

Standard doseZ 4 Manufacture’s settingS -8
kVp, mAs, AEC | CTDI 60mGA = olstell A 7]7]o] % gk kVp, mAs,
Automatic exposure control 7|5 &-&.

* LA

1) American College of Radiology. ACR practice parameter for
performing and interpreting diagnostic computed tomography (CT).
2011; Available at:
http://www.acr.org/~/media/ACR/Documents/PGTS/guidelines/CT_Performi
ng_Interpreting.pdf.

ol 43 =MRI 2 BAAEMRI 2FZ=2EZ
(1) QIBACIA t7]¢# ddAde 91 MRl & 272 MR,
A AAEMRI, FLAIRG A 5 ZREZS AA s, 9448 A7

2 o] (7ol 9 o AR
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Ax DWI Ax GRE Ax 2D FLAIR
Tesla 1.5-3.0 Tesla
Coil 8ch ©]4+¢] Head coil &2 NV coil
T2 star
Sequence EPIa TSEband equivalent
(T2*x)weighted GRE

FOV 190-250mm 190-250mm 190-250mm
Matrix 128x1280°] 4+ 128x1280°] A+ 256x25690] 4+
Resolution 2.0x2.0mm? 2.0x2.0mm? 2.0%2.0mm?
TR 2000 ms ©]%+ 400-1000 ms 6000 ms ©]%+
TE 110 ms ©]3} 15-32ms 100-140 ms
TI NA NA 2200-2500 ms
Slice thickness 3.0-5.0mm 3.0-5.0mm 3.0-5.0 mm
Gap thickness 0-2.5mm 0-2.5mm 0-2.5mm
Diffusion 271 °173 (Os/mif,
Option 1000s/mr B-value+= NA NA
(B-value) HEEA] 23))
Parallel

B (up to 2X) B3 (up to 2X) A% (up to 2X)
Imaging

Rationale and evidence

1) Quantitative Imaging Biomarker Alliance (QIBA) Diffusion Weighted Imaging (DW)
Profile v1.21

2) Greenberg SM et al. Cerebral microbleeds: a guide to detection and interpretation.
Lancet Neurol. 2009 Feb;8(2):165-74

3) Ellingson BM, et al. Consensus recommendations for a standardized Brain Tumor
Imaging Protocol in clinical trials. Neuro Oncol. 2015  Sep;17(9):1183-98

a In the event of significant patient motion, a radial acquisition scheme may be
used (e.g. BLADE [Siemens], PROPELLER [GE], MultiVane [Philipsl],
RADAR [Hitachil, or JET [Toshibal); however, this acquisition scheme is can
cause significant differences in ADC quantification and therefore should be used
only if EPI is not an option.

b TSE = turbo spin echo (Siemens & Philips) is equivalent to FSE (fast spin

echo; GE, Hitachi, Toshiba)
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(1) CT d#x

(7

e %A (Iodine contrast media)E °©]-&3sto Alsjst+= CTAY]
B, A2 Ut E HEFT YA PANA wE HAF AP wE
s ANEE dxek A g k. CTAE 24
phases=°l w2}tA] single phase®} multi-phase® &3 $lol whe}
intracranial CTA®} intracranial to aortic arch CTA®] A2 Y=
AT HEF 2 2 A FE e 4, intracranial to aortic arch
CTAS Ssto] HEF] 99 2 7|dS olsfstue Haso=

o] &5 phases+ A7 defe] 2AA 4 gtk Multi-phase
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102 CT 71719
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Hounsfield unit#tell
E
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T
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[€)

AAPM CT phantom®] 75 7]& Z2GAE 3|84 ¢

Performance phantom ¥+ ACR CT phantom

attenuations =4
7}

(L) m=
(th



(2) SAH=MRI 3 E
(71 QIBA®] A DWI phantom< A 2a A st a 918 PVP 240 1
g ATl Hojdar, &
(1) o9k, QIBA-DWI phantom< th&3 22 @ o] 5.

O €& 25 A3 MRI 9745 871 Wil des e A= 3

(3) ZAHIMRI A
b T2 g2 Z4sE BPo A AWAHOT TI/T? valueE T

=T
e g oz sk,

Ao

&

(1}) NIST/ISMRM system phantome] 7§ o] #ujs] a1 9lvh. NIST

9 BAL ol g B0l govt, Aol W wAThe

@ e] A= (eF US $20,000).

a9 7 8 B0l MEEE QIBA S I HE

(1) ¥4 H&E5 dFA g a3t b E=MRISH BAAEMRIE 5A o 3
e Qe v Aol Bad
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NIST/RSNA/NCI diffusion phantom NIST/UCSF/NCI system phantom

NIST/ISMRM system phantom

Proton density
array

(3) XE AHe BAHNTS NIST 9=arle @A oz Erbsdh s
M A R A(KRISS)7F 3 EdAS7IHo 24 NISTS =4

AL 3830 AL ZMRISF AAAAMRIE % #7188 4 9= 9

= sk

(2) QIBA % NIST/ISMRM phantom3}2] =4
(7}) Spatial resolution =4 7}s
(1) Cost-effective W

(th) T2+ (GRE) &+ 54 7t

(2h) @lmEeuae] Ael: tord Galol onpA e AW 23 7bs

(3) WA K-Stroke-Block (KSB) phantom
(7}) KSB phantom®e| &%
@O DWI ¥ accuracy(ZZ 9] diffusivity2} &2 A&3t =4),
spatial resolution(#7 lecm<] WH e =), reliability(DWI2F
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ADC9] short- and long-term reproducibility), DWI 44 &2

@ GRE#H: accuracy(¥ &3 9] susceptibility?} &%2] A3t =
spatial resolution(#7 lcme] WHe HE),
reliability (susceptibility ¢] short- and long-term reproducibility),
GRE 9% #4 H7}

(4}) KSB phantom TRl 2 A2} 7l
@O 9" =7]: Outer Diameter 177mm, %°] 150 mm
@ WY OAl: g o] F I FoE Ao Tl DWI T2&

2% FAd Bk @

ID 17 ecm
&
T1,T2:16 &=

O 77 == Ee
31.7 mm

O
@ O e | O~
O

O o o (omm
@) O .

15t Layer: Tlarray S5%#9 1,357, 9 11,13

12.7 cm

a8 9 A WA = T1 array (167] &% 323}
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i
\

25 mm

/)
N ® |0
ol @)

2nd Layer : Diffusion array ~ 25mm 0, 10, 20, 30, 40 % PVP
10mm 10, 20, 30, 40 % PVP

O

£/
NN
C

N AN

a9 10 + WA =: Diffusion array (4<% <toll &3y 97y

ID 17 cm
£V =
T1,T2:16 BE=

Spatial 77" _LC.;_E I:él-l_(i),l
resolutio

O O

O O 10 mm

Q O

12.7 cm
3rd Layer: T2 array S99 1,357,911, 13

a9 11 AHA = T2 array (167 25 X3}
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o BPE o4 FAE

j B

(1) A7 =MRI 37}

=3t 2 F2AH ¥

(7}) QIBA DW-MRI profileo| A @ad A7} &% @ 312 7)50] A

AHol g, o] % AFgHE Ao

Metric Definition
A CVr= 100"':*%‘: CVj: Coeflicient of variation (%)
oy standard deviation (mm™/s) of each measurements means
Uy : mean of each measurements ADC means (mm’/s)
B RCr=27T=0r RCy : repeatability coefficient (mm?s)
ADC bias estimate = 11— DCxe DCrie : ADC=1,1.10" mm?fs in 0°C water
ou .
%ebias = 100% “;f%}
D ADC noise Estimate = 00‘71-*% o : standard deviation of ADC values within the ROI (mm?’/s)
w : mean ADC (mm?/s) within the ROI
E ADC b value dependence = mu%“%‘ brmin=h0
' bl =b600
b2=b800
F SN R iy = e e SNR; s, : Signal to Noise Ratio

29 13 Definition of quality control metrics according to QIBA

DW-MRI profile
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QIBA claims

Repeatability  Coefficient of variation <115
CVg (%)
Coefficient of repeatability RCg (mm’/s) < 1,5.10°7
Accuracy ADC Bias Estimate (%) <36
Precision ADC Noise Estimate (%) <2
b-value dependency (%) <2
(b600-b800)

29 14 QIBA claims for DW-MRI phantom

(W) 22 Ao KSB #E 7ol k5 Al A7) QIBA7|5ol 9+ KSB @

=S

18 FAWF 4R P OPHE AUstel nud ARG,

s

A AAAFMRI AY A7 35
(1) QIBASS] 7oA A& Bhg=o] gl 249,
(2) KSB A9 & o 3ol they) 2o g2 44 A9

[ez]
L
KSB @&/l @e] ¢k 47] QIBAZIFEel st KSB #98 #4371 &

O

5 8 e gkt Bk A gl
(7}) Signal linearity
(4) Volume measurement accuracy

(t}) Repeatability of volume measurement
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= Repeatability of volume measurement

[erea Twean  [ewomes Wi [hiak
191,107 460855 114865 162 563

2 188761 4418412 112715 103 554
9 185724 427075 9922 133 g20
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