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1. &5 289 Hs

7+ HEFY A9 2

-y 2 HEHor F
- AAX A7 -(WHO) el
<%, ischemic stroke;

kel 7HA7) Fa At

X
S
[e]
==
H

A H
F4 MEFE AFAH FRHES Rete] sk AT AS AP o]F £ 9
=g 8 aAeE Aae.

Ischemic (87 %)

Caused by blood vessel rupture. Caused by blockage of blood vessel.
Z=]: http://www.resilientbrain.org

=39 9 90% 7H7tolE AA|EaL Yda, A
2 A3t S



S HEy HEFe WA 998 2 1) BA4 (thrombotic: 714 M dH W e
A ol A wol Ay H3AsFl oldl WA, 2) 444 (embolic:
Aol B Bl 5 714 W@l by TE 2 Fuldlq 47 A o] WolA
Uob ARE B3 Selopd AR Hob B, 3) AFA (acunar ¥ =4
om Yol FFSE AL Av)e] MApe] waN WAHow TH & 4 9
- 234 MEF oald Dol HAA Fdo] UojuhwA BAFEH, HzA
et 29 AF ¥ 24 gUren AF o] WA s Aol HA:

AA A wep A W =d

& (ICH, intracranial hemorrhage, 2/3) A F43st=d (SAH
ok
o)

subarachnoid hemorrhage, 1/3)¢] + 7FA &R/7F i o, H o] ofafj#+=
o1& o} v AW FWHF (cerebral aneurysm)7F i E A el del9l.

- 9 sEA/EEN HES, T O7HA EFcke AR 3 o 3E 2
(transient ischemic stroke) = ZHo] Sl+=d], 5—0}11 dyor UAaH oz ¥7}
s 2X v Al HA HEFT Aol ATl FRAAA F ARE ol dR
7F NAEI o] Y e A S ﬂfﬂ]ﬂ uj ol FAlR 4 AINE,
ol#] gk kxto Al oF 1/30] AA| ¥HEFTFol WAL & 7] wWEol Fo7F Hadt

S ol uhel mebd g
| KAt ofw M Rele] ol AR uhe e

AR RClRIoIEHL A U UEOI B A YoML uoan 81 .-:w}ggg,_. A SJARINE THYIE THOILIX ROICH A QO 8 HOIKISINLL A BIRIRIE Uxp| ME
ol ojArict, UUE YR, REZeRHolth e ofxiRc), g2800, £80| &c},

A 3k 2173 2JAL3] webpage; http://www.sinsamo.or.kr

o] == FHzholitol 2 g o] A4
- 1 Qo &, §leo] dEo T Zolrt ALY, oA H e, o] o] &I A AL o] E B}
A Fake T4, wol BolA ge T T oW udE Sl UEE F A&
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¢l (Genetic factor)
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A A AAS (Low birth weight)
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] & (Postmenopausal hormonal therapy)

F(Asymptomatic carotid stenosis)

F(Diet and nutrition)

[e]
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A& (Atrial fibrillation)
O;

716} &4 3H(Other cardiac conditions)
o] A& &3 (Dyslipidemia)

=

(Smoking)
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F =1 (Diabetes)
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(1) 3 @429 A A (Antiplatelet agents)
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(2) & $3 A A (Anticoagulants)

24-48X 3t ool o}~y

o] 4

e

X
B

4

R

0

T
1

-

=
B

Al
)

o
|
Y

A

E
uF
ﬂ

K

J)
=

mlo
sl
o
n

Xq
gl

s

o

58

W

—

0

)
»

o

)

Aol

SER

=

—

T

hus
RS

A GAe] v B ol

ju—d
T

ol
oR

4
el
oY
il

ﬁ
o

o

el

J)
—_

- A FAR

G

(1) A9 g @A &3]< (Intravenous thrombolysis)
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(2) 9 W A /ME<E (Intraarterial thrombolysis/endovascular
thrombectomy)
- 73l s Fejo AH JHHHE Hdstel dd &IAE FoA AU =y A oRE
dAS AAs d/FE A MEAI7I= U
- AdAeE AT FEEHA XStz 20159 5709 FERel v Al E el
A w4 884 HEF BAY AR ARadE YA
- T3k 7]E] 6A17F oWttt Xzmadrt 45 HAJ+=dH, DAWN I
DEFUSE-3 ) 729 vi7g ddAIdolA Fdelets HArAsE THoE 59 A
MeEe A ¥HEF FAE ddsrd 6A1F o]Foxe 9 U A7) EEo]
TR doEs YA S
- 20183 v= HZ=3F ¥3] (American Heart Association/American Stroke
Association, AHA/ASA)E= A &L 7lol=etel oA = ] AMEEe A A
S 71E9] AR A FH O 24X A 2 SRS
2) 84 HEF
7F) &8 X =
- 283 FAo HAFEe] EA4FER de dF A AR & 35S oy,
- ARG 7 B4 £ 9S4 s ddHste AR E FAE TSt
= A
- Ed=E Q3 ¥} ASE 245 Ha WY AsHAIE F4o.
- ™ol oy X 57 293
W) =3 A8
- FEXRAE REEelA] &a AE A
- Edo] F7MEHAY HEFol o HEivl oEEE FeEEA S AAGA
U, @5 A7 Fa 2e ol YAg Ffele AAAHA WwHoR dFS W
old Fx L.
- HEEE HHFd £827F g FFSo] dAstd WA HAE 8 W A
NS Q= MEAT= AEE A
3) &4 7NNE A8

(1) €93 BE A=



Blood pressure)

Blood glucose)

ol ok et o> ol N

gt Xz, dAw 34 (Volume expansion, hemorheologic therapy)

7o A F 4% o (Deep vein thrombosis prophylaxis)
% ## (Nutrition)

(Pressure sore)

& <lA ¥ " (Aspiration pneumonia)

7] A %<4 (Urinary tract infection)

(3) ABA FHF A=
- ¥as, FE EIAWMSICP elevation, brain edema, and hemorrhagic
transformation)
- obA Fu] ) 7 A o] 7ot <4 (Decompressive  Surgery  for  malignant MCA
infarction)
- 74 ¥ (Seizure)



2. €% A% N 94 1D +F

7L HEFTAAM E8HE FEHA

1) AAEEIEF(CT)
- HxEY CTe A3 98 drista HEd f7E5 FAste] @l 248
e ARs A48T 7 JdeA A¥stes 922 2851 s
- 2AE Fdste] ddHE 2 = 5 e CT 2d4x29<(CTA) 7ol 7t
FEE= 7S] 54 duxdes dAS T UE
- FH2 AR W EolstAl &Gl Thestal, v B2 We/ewde AATE Ho
Aol HEA ol F4

22! siemens

7H) CT AAL 294 AHE FAALE

(1) AAte A} &EE 22238 29AT?



A Sy =

°©

=
=

FAF

£
1 7o
) % S
x M i Gl =
‘W OME m‘# O_ _1; S @
s X0 o i_v o wmi < ,E
o B WMO o)/ alla} oo R ,ﬁ mm)o Ny
s i o 5 ] Y ey
) - s —~ I+ [ p—
= - & o < Gl = i Mo - v
%0 % Mm . oy . o ~ T m T Y
5o Y o D ay N . Mo -~ N o o
A o Y o v =0 - < z 2 =0 A
- \Mﬂ 0 X L — ﬂ 9 - ~X K
o oV o — e} oo Gl o = Do 2 _
5 = oo 55 o o o °
R o . s = = ok — Ny o N - &
o = - - e = 1 RO o T
_ e T o =) ol B = oji =0
# -
NG N o 3 ~ o}/ w ur <
D 3 A o W oo — © =~ B To ~ 0 N
wa 2 s o do T Gl X e N 2 WL R oy cal
= S g u T © A# 5 ,4&% -
N G+ T o T o= tor ﬂT . g T W T
5l B ~ : _
ty oz oIl 2RI R et 2
=0 IS o — S
U e X vOE s o Tx® i A
if A ¢ L - 0 o2 i
N= — ) B° Al - ® R o= K )y o
— = < i ﬂ% L wm N = ® ~ B T K = o
= T ol o N o ~ w M O N NERL ) —~
= %o ) o _ N . ! — - o — sl °
. N G ) % oo < W o m O W -
OE _ m_.LI _@/E X K ‘mwl oo El ﬂﬂ - WM.O ﬁ__l A o Clﬁ " ﬂ_AOI
cLP T o T Ey * - o 2
vaﬂ n) ) — 0o : 0 X ) 3 —_— .
it T ok N o oM T X ol % M- B ol ow M- mﬁ B~ o T on M
= Moo g 2oy o oo B - Rl A i TR
oo P S can X R s B g T ul s ™
e < ~ A B S o W 3w 5w - c I
< ﬂ%,ﬂoﬁﬁy N ﬁoLm < an_u.% %oa_emm
cul X o B oo R A ~ LB %0 _ e MW M " T o
5 = M zm,uﬂﬂﬁfﬂw mﬂém:w & T X X %o
WT op M 9| H_.X_.E ° .. Zo W ‘_,WI — o ° R Nd HA_I N o
EETET X ol E ~ESY - F
Y T No = Njo X MM ol ) m_._. o N
~ Nfo il ® o el KO
, Lo o lm o _ s
o EE AT T o —
R w o o
v N N o#.
N u}
Y :/ =



zQA T BARN BTAL 5 9

(4)

No
X
ol

Mo
-

=y

7
Nlo

1/75,000~ ¢F 1/1,200,000]

b AT E?
ok
3

A=

9]
Aol

=]

zGA BAgo] o
o

)]
- W ==oM WEF 10
Al71el whek =G A

al

oF
+

=

—

0

Teto] o

o}
o}

of
ﬁo

—_

0
N

=

NS

i1 4 e ofell A

0

o ¢

3

AA A FANTG

il

O]
u

A ARAL 3]
7] 4

=
=

2GA 52

o]

g
(7)

[e)

-

7} 7}

- g, XA

o

-+

o] AAYAE

KX
=

1 -
T

S AAA

]

o F9

B!
]
—_
!

o
o}

J@.O

)

—_
o

il

off / OfL2

—

0Lt
0| /}sUZ?

|

q

i

of / Of 2

13
-
SliEtS A

P ZEHM 58=

2

G FF oAtel Al L of
29Cc

o

off / OfL2

Ko

1a0

=0
<0
|

b

ol / oL 2

off / OfL|2

g

<0

ol / O

™

il
10

O / OfL|2
of / OfL{2

EE

AlEHEISO|LE AR O]
CHitL e

ol / Oh2
ol / of 2

off / OF=2

[IK0

ol / o2

e

ol

E



0fl / Of 2
off / ot 2
0 / OfL 2
ol / O
0fl / Ot L

et A)
PN

40

F

H|Z2E|FAH 20| =8IHEH(ZISLHA)

HEZ20I(EHHX|ZH|)
Ot0|.=Z 210 |2 A0 EA|(

H| EFR A

! x gl

J T s —
ﬂu 8o ;A#l OM

3 T "
olo ﬂJ_7|0l Ho AT
=) < e
2 o oh ol
o O ,w#l
o D R
- TR
%o w mo=
N ) o %ﬂ
o "8 B o
M,ﬂﬁ H_OI s ]
0 Py
o =) m ~
o %
e 6L -
@l ﬁ NI %0
o .
. = W "
=) o o o
W T g
N I
TS
T o w M By
) = ~ o I
"R S mr o
o A M ‘_wE dﬂ
= S mY®
T o= <0 mw o AR oT
& -
o - i =0 o=l
o] K o ~ o
20 K Ho iy ol o fig
T0 —_ 0
G ~ P
B ® o B2
T ~ e RPN ® g
= 7 N wNENT
i —_ e ET
N i TN A
! = W B

el

=

=

of w2} MRI

Sk
=

I3=3
=

=

AHEZ7F Bol HaLE AL

-

.

}

(MRA),

T2+ ALAH 3 (T2%-GRE) 7] o]

I3

[e;

P
T

7+&
]_
7oz Hek

3

b
- ARA

°©



i ) .o
3

o M on wo
.o ~
0 o) ‘I;A
el - I Mﬁ i
™ W o L
a5 W o Mo W T
| ¢ it —_—
w 4 F T TEiw
ur x5 oo o gl
) = o P
ol ] = B g
™ © 3 e o ﬂ
Ry o B3 H
o ~ % N~ ok - mw
i ] b 2
w T2 Aw I
~ B s - B T
O &= oy R
o ]
- om TP W T o
T WP T
djo m o m N 2 b
T ow Fo= P oo
~ s 0 mmH ﬁo — ,,w OL ,DL =
® < ~ X
B A = M.L A of oY B X
ﬂ M ‘El _L T
4% fees [ o223
53 =)~ o)
Box gofs 5 FIET
p T ow S EE oM FE o
= X d WP T T X
N R i A = X
o o TMe®om RO %
s 2 OB e oW o _ M
0 S = T W RO N MoH N
m = x W % < ~ X0 E]_ o
a2 T g iw ° Zeiw
e N = o ~ N S
" = 2o o M N oLy R
LM R _ M o

K
A .

o)

3 2ol U= 4

o

1=

3}
.

e} ob
AN} A% Aol wE o

o
= =2
1
=

=]

Al



Ma|x we(7|Et RHUS)

HAHS TPE

AP

ot

&l

5t
H

[=]

HE g2

L2
=
=1

YAIHL Bk

olAMs-FE

A&El=

{hyperiensive urgency)

Bt Eao|

.
=

Y
|

7Lt

KD
ijg
&l
od o

=
R

0|

ind
%l
LHD
ol
:
_-m_ﬁ
i

ki
kIO

7l
0
iad
=0
iad
7l
e
ol
ol
Wil

ey

44 Eg&(hypertensive emergency)

=
=H

E

JEME/ M

ol

Ll
I

alo
=1

OHIESAA &3

B

%

e

3

)

. Al 2% 2016

IAZE o] 5, i) 1704 o] %)

on
°

Njo
oF
TR
3
0
o
S

pa—

0
B

—

=

TAZ 2010

=]. O
Eia=s

|=r FDAS] HAIA}

T
- H

]

%

o_m
B

—_
fite)

22!
Gl

o

A E?

Eis

HeEdE 294 FFEA 9

(3)

1l

CT =94 Bt} o

1o
= .

o

A

!

&

o}
=

0.005~0.01% =

ok
2

-
R

H

YA A AF

' X

(4) QAF ZHEFHF T B9 7HE



L

of &}

™ = o
] 5w A=
W oF l
Bk i o
o - % <
A ~ ~
ey oF o8 o o
m] o X b aoLw w® H
R N = e e | )
v SRS > o S =) ol 9] o
R of = o B 2 5 |5 of |of e A
5 o R =) ~ o %, = = =
= P % = T = E = = iy %0
¥ o) N @ o = |= = wr
s A op T 5 T
—_— Hc HT " ‘UI s ) .Nro
-y 51 E I o o oF ML 20 Mm
< G R =
= T4z % LT |l L g
s ®, D 3 T |mw o & = 2 - o o
. g i . B3 ] 5 |5 % S ~ 5
T = o H oW i i o 3 b| e ~ =
o N ol =y Mm ™ o .A__.r_,u_ ._W mm o] N o ol
o - i o
k % 2 R o |2 £ |3 L SO
T o 2 © |2 % % y =
ey v ~ pai} o Q o X Ty ast
A ) —_— ~ s o & = N S
= N " N o | M up B0 .
0 . \mvl ﬁ .m.o w:MU 0 = W M_ . % dﬂ
do OF =& B X v — | o oT al s ) B e
g XX W d .9 : ol b i
< ~ = o i ol K ~r o — e ©
" oV e i il < o F o N X
= o 2 nepe s < [N ~ bow o il AR i
B o B " il E oS z | = o i
pai i imy Njo | 0 i | il A w BH " il
N Mo i T W ® = 1 T g © Ko g Boo® g ok
oo — wp T 1__/I o o ol < o ok =T © ‘Mo o TRH _z_o HH
my i~ oF X! oF oo Jmly = T = " = L " S < T py
— - B B ~ oy ol vy < S of T
a@ovﬂ#@r 8 % is |2 & S 0 g T
el A b H < 3 |D S ow T
T N 1 i X BT m oo | & Ll = B I &l B X 5
SN I A
< |22 22z 5 3 (2|5 cx ook
R ir & |% o G S W
__.AL o | == .U.ﬁ_ e s s
..ﬁ ﬂ%._. = m ;oL ,'w, —~ i)
el | 4 i = X Y o
B . mu
| na fe}
_ zﬂe i B 0
i
e



%

AL O
H T

ZAAA

Jlo
ﬂ|
W S
B 9
—~ M 5
w% op 7 9 ojn op ol
HEEOFT M M W
< 2
TN
— <
X ©
‘._A.u_,o
Nd
ojo X
T N
IS
< 0
%A - ojn ojn ojn
S
M
N
ol
X
F oW O® X
= NnoE
_z_.__._ QT ﬂ..M_| :.__l o
AP - W
R w
TR Y AR M
PR NN NWH K M
N B TR P B

Plo

7
od

Njo
ot
T Ho

o

o %o
| )
To &

sy O
o &

o) #4 sgd HEFT &

A
ol
o op
B R
J) e
o ey
oo -
N B
b o
ol 2
&R °
s Hie
o o
N b
< wr
5o R
gl N
|
= 7w
o ~
M <
o
™ il
o -
o B
mo X
150
1 ©
T R
ToH i
20 e
‘UI ,m_r.._
~ . X
™ op o
Sl S

Nfo

(door-to-imaging time)& 20% oW = His}

A5 Astst 3 A

==

0]
AN

17 2=
=2 T

]

(e]

ol

A 7N Eoll o 5t

1S, o2, Simultaneous multi-slice acquisition®] Y+ Compressed

0

7=

= A

# 42 3}3}

e

o
mﬂ
j
N
i
Njo
N

n_mo
il
oy

Uz

Mo

ofo

N

9

of & <& A 3= Echo

=
L

o] 7]

p—

20143 H A
planar imaging (EPI) 7]|<& ©]-&

&,

- =

Gt

pase]

e

7]® el echo planar imaging 7|

A} ol 2
(TOF) MRA

, 7

/\O]—

M A)E avzel 984 A5

s, %

%

=
=

MRA=

(dynamic susceptibility contrast perfusion)

1
T/ (multimodal imaging)°l %= & -3}

3

Nlo

Nd

|

0552

o=

=
T

KN
=

s

x

0

By

£

gl

Mo

Bo

o

4r
el

o
R
©
~N

jpase]

O
W

al



HEFT MRS HiEshal .
- A& ot Aol A =, VIS dE A dar o= FRldAE AE Thed 9
A ZF &= 7]%2<l parallel imaging®} echo train lengthS #Fol& WH S o] &3]
3 HEg dH ¥ ol 158 & MR GHlollA % 7]ES] 44 v ldkso] ¥
oA A v & HYP 54 FEA HEFT MRe M H AR Sl U+
Table 3. Examples of Scan Parameters for 1.5 Tesla Fast MR
FLAIR GRE MRA
Conventional Fast
Conventional EPI ETL TR Conventional EPI Parallel N v
CE-MRA CE-MR#

TR/TE/IR 9000/109/2500 9000/101/2000 9000/102/2500 5560/109/1930  690/16 2260/48  765/26 3.67/131  337/12

Matrix 256 X 218 128 X 128 192 x 192 256 X 256 256205 192x192 192163 320x320 448 X 367

Slice thickness 5 5 5 5 5 5 5 05 08
(mm)

ETL 21 128 (EPI) 32 21 192 (EPI)

Acceleration 2 2 2 2 3 3 2 3
factor

NEX 1 2 i, 1 il 10 1 1 1

Scan duration

(Second)
CE-MRA = contrast-enhanced MR angiography, EPl=echo planarimaging, ETL = echo train length, FLAIR = fluid-attenuated inversion recovery
imaging, GRE = Gradient echo, IR = inversion recovery time, NEX = number of excitation, TE = echo time, TR = repetition time

128 45 74 79 141 29 54 4 39

=7 S] Cho et al. 4 @A HAEFolAM = G HARe HA A3} A< ] Korean

Soc Radiol 2019, MS Chung et al. Eur Radiol. 2019 May;29(5):2641-2650. .

- wEkA CTell mlal] A3t Jde S Avyar dARE g3k =349 3
G g ARE AT 5 d= MRol H24d 2 ARbelA dRlS Hekst
a glel §A S84 HET Al MRe S o] 7trt Hal SlE.

- 3 kgt MR ARlelA A8 7hedt gt sk 2 7ol AvfEA A=
Aol A Qidelstat oAt 4 dH e Sl st ZREE Sy =¥HE 7
= ofok sl =

GFH AAe 7] BA BARA PR3N Adsn HPe) w2
AW FTE YAtk Fo Awe] A/ o NE wuste] FJuBAE)
% EE B U ANEE H8Fol @ & #4E PRUG =3 A=
2/ B E 944 GBS s



- MzYER CTE gREe) FAY

g

FolA 27 9 GPAAE BT 9

2) W W AANTe A3A AA

- FAEINA, FEIA, FHLBA, AABESA BF 27 HAAN "ML o o]
EoyA a8 A7 Y (Penumbra)o]l 3|4 7FEstEE shisd A A8
E3x7F 9. whEbA WA B9 Altte] w2 Wyl Asgy #AAH] Fasty
k7% MRI(Diffusion-weighted MRD 7} @14l 4 7|Ho = 284,

- dAgHAY A9 H3 RS AMEGAEA HrletE A= FQo8H CT =

. F8 9A8F 27 (Imaging finding)
1) Non-contrast CT

- =7 z9 A CToA F2 A 9oz Yy,

- CT 9 (attenuation, ‘jr—oﬂ HU)9ol W= s1dA HEFo o3 Hz2Ay 572
7kl 7118k, ] ol AHA o= BHeH oF 1% S7bE w 1.8 HU
o] CT attenutatlonol 7.}516&.

- olet A F& T FAZAVE U ¥ AHY n"FH} % (sulcus and
cistern)¢} A4 & (insular cortex) 2] && A

lo =
rlo

AR

- 547] }.47:]/0} ]/\1 W3 dyg % o] AA dHAHT =& 29L& JEY
A=, T WHPH (Middle cranial artery) ol 7Hd &34 UEA  F Ol
U9 189 47 (hyperdense MCA sign)o] BY 4 &

- 1 9, EYad A= 2% 3 (obscuration of the lentiform nucleus)S H| &3
sl dyl WA Afole] AA A4 To Aol IS HAME 29 A CTAA
T2 A SR YEY.

£ *]: Osborn’s brain. Imaing, Pathology, and Anatomy. Textbook.
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Z# W3k yYehEz A A4 B9 (infarct core) FHE AT
(penumbra) G o] Z7]o= AR HA F 9, 3) HII H=rt Aulsh
A=)

A5 el AsAdre] Wskrp vjujske] ol ﬂﬁg T 9\)]\1:! 4) 3t (brain

4) MRI: T2*Gradient echo imaging

- ¥ AA ¥HxA W] IRt 54 3o dark signal intensity =
Ho z7] Hdo] 7bstal vAEE (microbleeds) ol %= wl$- -3
- AN A T3 "y g dHd o] I3 oA dark signal intensityZ K. o] 3L,
719 flow effect® Q13 /9 nAE % LA2 & AN Aol /83
: i (NS

A
L
| =




Z*]: Osborn’s brain. Imaing, Pathology, and Anatomy. Textbook. 1)
FLAIR 9% (3,7) oA HAAN 99 145 ZFEet d/9 1ds A=z di)
s 4 F AL 2) DWI GAelA A 371 wj
T2+xGRE Q7oA 7o AAE A== dFAst
o

FHZxYE source FAolA AA EFIF G Heddas g & &

T
o

A+
5 83# 94 AAF (Vascular imaging)

7H) CT 88 %9<% (CTA)

el 9ag = WE® & (aortic arch), <HF F/H A EF® (proximal
extracranial carotid artery), ¢®% 771 W7d-s™ (distal intracranial carotid

artery) soll w3k Iy dF HARE AT skal Aol Al o] A FEHE

- 43l ¥ o] FEste Y B HL FE M A YA Hole ¥ dd F
wW Z9 F7t (leptomenigeal enhancement)©. 2 ©|Fo] &R E&31S gusl=d =
0.0 o]O 2= o]o
T= v= T M|

S FE AL
- Z2JAE AFEsE 29 T4 MRAE 9T F 3, 7/ 584 5EA4E 9
L8 2FAE AFRSA Fux Hgs= 994 £ MRA (Phase-contrast MRA),
%2 TOF-MRA 7199 A5+ 21 94 I5 Az, & @/ &4, 22 549
514 5o wo] YA wkE diFo] whgkel| gk IHH Al R dve A
Aol 5.
- W2 2P FA MRAE W& WHAE A & A &30 E8fse] oA
- Ztzbel 7| zkel = Aol 7k AW MRA 7IW A= CTASE il A 7/ o)&
dol Aal, FAY Aol B H.

Z3A): Osborn’s brain. Imaing, Pathology, and Anatomy. Textbook. 1) CTA
(#), 2) MRA ($).



6) &5 93 HAF (Perfusion imaging)

- w4 8 HEFTANA BRF G AAE A s S EA HExAES dkg st
+ g w349 (penumbra)e] Fold=A H7EE ¢ A= WH 4.
- 8% 4 Mean Transit Time (MTT), Time To Peak (TTP), Cerebral Blood

Flow (CBF), Cerebral Blood Volume (CBV) 59 d7F &9 AHAHE dof Y
olE Uvtxow MZ IS o] A|Z}3 AR

- #F CT A4 9= 29AE AW ] 743 & ¥ o] =gA7E A &
I} (first pass) & W, 2FAe] EE (density)E FAA 95 E2 (tracer

kinetic model) ol &+73}e] A 3}

- 3F MR AAME CTS 29 A7 ©t 23 (Gadolinium containing contrast versus
iodinated contrast media) 21 & =& WEESH7] 918 9 5EH mdo] tp=x1t 7]
EHoz o wA 3 A9S T =Y

L [¢]
2AlEE s 3 5 E45te] dgrHE 29 us FolA v

2
[K

o) S2e Zgskn, AA F

Adutd o7 MM (infarct core)o] MTT7F ZojA a1, CBF$ CBVZF #H4 B5
St A vugde uw, A 9 29 (penumbra)oZ hHE = 34 7 E ¥
4 MTT7F Zoj#x 1 CBF7F "WolHol = &+stal CBVZE S715 & 3s B
vhetgk



& A]: Osborn’s brain. Imaing, Pathology, and Anatomy. Textbook. 1) CT ¥
W HdAF (AA &) CBF (#), CBV (%), MTT ($). 2) MR #7/ AN (B4 =)
CBF (), CBV (%), TTP (%).

2. 8 94 A E (Imaging endpoint)
D A7 92 2 89 (FAPH H71)

- OrA T)mel M A Akt A AEE (et FERstE WHoR AUl s
AA = ol ASPECTS(Alberta Stroke Program Early CT Score) 4: CTol
A Z271E AN BorE s iEEA oY HZols G4 E MRIO = 485 o
DWI-ASPECTS score® &2 93l 9l& (CTT w231 £o]skil, MRI

M3, M4, M5, M6, caudate, lentiform nucleus, and internal capsule) 27 1384 S
Rolg 3o AR ReolA PEeE WAL WA Fade 10801, 487

A7 WolAH 2 ¥ 7 M(infarct core) S 7FEtha Aadd 4= 9le.

— O



/ LL]
M1 f

g
M1 \
I I f‘
| : M5
-2 M2
|
M3 "3 ’.rl \ ™ 6
%Y 24 ASPECTS score 7} #4149
2) H7AA Ry (AFH =74)
A7 ZMRI| A ﬂ{\li%}E% UetdlE= Jogur Az 2y AZEY
sto HIM7E 7bed ' AZEGolE ULy or FH AEFS ALE
A4,
o Z E9°] Image Ji= "= National Institute of Health(NIH)olA] 7jut3t 9
AEEYZA o]lE U RE o gAY dF FAHNA EEIMF

g



Eslol. 1) Bl s e AAgE

A3
}H(Semiautomatic region—of-interest
A3t} (Manual adjustment of the stroke

selection). 2) QA W25 HHAAE

lesion).

3) HEH HAF 9

- CTE#xY=(CTA) 2 MRE#EFE(MRA) o] EF &87bssh dnbdgo=

WAl &go] Jhssta 27 A& 71715 A9E|A AFSS
- AAMLIA F7E CTA 2 MRAOA E5F o9 vascular territoryE 3 7+e
F Ja oy H Aol AY MLV F A Fole 559 territory 7t 7Fs 3

E WA daH MR o]& %= Vascular territory

7 Right [ ] ICA [ ACA [] MCA superior [ ] MCA inferior
i
& [] MCA subcortical [] PCA [ VA/BA/AICA/PICA
[ ] ICA [ ACA [] MCA superior [ ] MCA inferior
[] Left )
[[] MCA subcortical [] PCA [J VA/BA/AICA/PICA

4) EAANE

- A7 A% CTA == MRA 9745 Huste] daA7ls o5 2 A=S H7hst
© AEY. oY criteriaZt o] 4 YA FANA AL criteriaE IHE E=

Asfo] ALg3 Al 24 Modified treatment in cerebral ischemia(mTICI) criteria



¥ HEAANE H7HE 91 mTICI criteria

ANE A= Bt 71+

No recanalization No perfusion
Partial o o

o No recanalization < and <Complete recanalization
recanalization

Complete antegrade reperfusion of the previously

Complete ) ) ) )

o occluded target artery ischemic territory, with
recanalization

absence of visualized occlusion in all distal branches

Z*: OO0 Zaidat et al.Recommendations on Angiographic Revascularization Grading
Standards for Acute Ischemic Stroke: A Consensus Statement. Stroke. 2013;44(9): 2650 -
2663.

5) H&d AT A 2 9 (B4 B

- M29E7 CTs T2+-GRE MRI 97delx #7t 7b5. mz9%7%d CTHoE

T2+-GRE MRI %%o] &4 wIzkshA 2 HuE HE3

- CTE Aol FoF ECASS-II trial & UiifE ==2¥ 7|3 ddAHAA F
2 g3 7S criteria® 839 hemorrhagic transformationS #H 7}l s, L
A5k MRIZF &-87153d T2%-GRE MRIGIA = FUe criterias ©] 83l ¥

7F 7hs e

E ECASS classification of hemorrhagic transformation

Type Description Representative Images

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

effect or as any hemorrhagic
(PH-2) Y 8

lesion outside the infarcted

area.

ZA: Berger et al. Hemorrhagic transformation of ischemic brain tissue: asymptomatic or
symptomatic? 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

6) HEd F3 (BFH FA)

- T2+ AAEMRINA AT ES YEhls dant PZ2AY LZEIS
oj-&3ste]l H7I7E Thedh obA 2 AR A H AFelM ATFAHoR ARG EH=

W EolgbeE Alghdol S

- ¥EY oy 24
@ B4 A3 v ZUy FAGHA FY AV PA)
® A4 A4 Aol W CT 294 & MR 294 594
® B3 Feish 93 FA Gl Wk BF 2] B4 HPA, Aw, L B



@ 7 3rE 9 g% z9<% (CT angiography) =2 #7]F¥ g g3
%9+ (MR angiography)
© 75FE wEF F9 #AF A4 (CT perfusion) &2 7|3 Gy d7F G4

ol
it

(MR perfusion, Dynamics susceptibility contrast)
0@ 7|E A71e W4 (FLAIR, GRE)
@ A 3o w2t 9y AME+E Al (Intraarterial thrombectomy or
aspiration or thrombolysis)
® ARF A7 B2 A G 279 ax WA, L
b dak ZAL A
0 x4 (Diffusion-weighted image)
0 7FH o5 #9 & x9%& (CT angiography) &2 A7]3W 33 4
Z9<% (MR angiography)
©® 713E "= F9 #F 94 (CT perfusion) && #7]sHgA o7 o
(MR perfusion, Dynamics susceptibility contrast)
0 7|Et A71eW g (FLAIR, GRE)
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3. 74 HE%F 389 d4ANY g3 22Y 5
B R REH BAS AW AN 229 9B AT 13

1) A Randomized Trial of Tenecteplase versus Alteplase for Acute
Ischemic Stroke (NEJM 2012)

o
o ox,

j&ii

Z3Z 3Ao| A IV Tenecteplase® &4 7S Y3 AGF2A )
&l CT angiographyZ o] &3te] o] HA Arel of s PYrleea
CT perfusiong o] &3to] WA Wy W} BFAHE Fretg S

- Primary outcome®. 24 #5F J4S 53 #F Ae H3}
Secondary outcome . Z A 74 F-u] w3}

)
=
Secondary imaging safety outcomel ZA H&Ed & WHIE G HALS

~

o

r 2
2
=
oft
Mo m]m
>
nl O
o
ol

jg

S

- MR #AA}=A+= GRE, FLAIR, DWI, PWI, MRA7} A}-85 %1S. Imaging core
lab¥} Independent image review system< £33t AA A - Az S

Agetg o A G B2 98 Commercial softwareS AM-&-3F3] 2.
2) MR RESCUE (NEJM 2013)

- 4 s€4 ¥EF BAdA CTe MRe) 347bsd Bede ol 4ok IV
tPA°] % F W A 715 <% (Intraarterial thrombolysis)e] § 84S H7lstuA}t 3
A9,

- CT¢ MR @7 wpolemtA7E Shabar A3 A85F A4 AN 3 7tol

o] &5 A=

- 714 473 (baseline)e] A& % 0.2 processing= o] Akt w4 o] 5. Central
imaging laboratoryoll A 47 #3 #2 ¢t processings &3l HFA QA 714 G4
olm)#] HElS A3 S.

3) MR CLEAN (NEJM 2015)

- Primary-Secondary outcome®! 4Ar#]3% Euk olyz} CTAS MRA(S/SHA &
247170 & o] &gk ANE Ao CTE o83t HE HEA F3 H7IE imaging
outcome . 2 &} .

- A 3ks el #H A (proximal intracranial occlusion in the anterior circulation
artery) 2o AES 98] CTA, MRA, DSA7F AH&-5 &

- Independent image review committee®} central imaging laboratoryE &3 97



upo @ vhA & 1415}

o
2=

ol

4) EXTEND-IA (NEJM 2015)

- Coprimary outcome® 24 A7dA %2 &) CT perfusion’d?] perfusion
W 3stE ARSIl E.

- A3k o] ) A (intracranial occlusion in the anterior circulation artery)

gxte] AR S 98] CT angiography et CT perfusion®] AF-8-% o

Commercial softwareES o] &3}o] gGAto] Aukx HAS A 3)sldlS

5) ESCAPE (NEJM 2015)

- 3kx} AW (small infarct core, proximal intracranial arterial occlusion,
moderate-to-good collateral circulation)S 3] noncontrast CT¢t CT
angiography (multiphase) 7} A}-& %312 ™ early recanalization®} reperfusion®]
Secondary outcomel 2 A& AL

- Independent image review committee®} central imaging laboratoryS &3l 7%
vhol 0uk A & #4189,

6) REVASCAT (NEJM 2015)

- 3kx}+ A1 (proximal intracranial arterial occlusion)2 $13] noncontrast
CT/DWI MR(Exclusion of large ischemic core)¥} CT angiography”}

AREE oW M Faol it AUNE(SAEAAT 244 s HUker] 918 CT,
MRI, CTA, MRA”} secondary outcomel.-Z AF-&F S

- Safety outcome®. 241 CT, MR%Z 32Fel¥ symptomatic intracranial
hemorrhage(90 days)S ©] 833 <.

7) SWIFT-PRIME (NEJM 2015)

- 3z} AW (proximal intracranial arterial occlusion)S ¢]13l noncontrast
CT/DWI/GRE MR(Exclusion of hemorrhage)¥ CTA, MRA7} AF&5 0 o
A5e #F HsH(FHEAAF 2747 B7Estz]l 918 CT, MR perfusion©]
technical efficacy outcome® & A}-&% 32
- Independent image review committee®} central imaging laboratory S &3l 97

Hhol oPhA & A 5l 2



8) DAWN (NEJM 2018)

g2+ AW (proximal intracranial arterial occlusion, infarct volume or

penumbra volume)= $3] DWI/CT perfusion®} CTA, MRA7} A}&% 3o
WA Hooh d@ ANE(SAEAYT 244 H)ES Hrtety] f1s DWI MR, CT
perfusion?} CTA, MRA7} secondary outcome® 2 AF-& % A< Commercial 34+

54 4390 (RAPID)Z A9

9) DEFUSE 3 (NEJM 2018)

g2+ A (proximal intracranial arterial occlusion, mismatch between clinical
deficit and infarct volume)< 93] MR PWI/DWI, CT perfusion®} CTA, MRA”}
AbEE Qo HAA FHI AR Alst d3 ANE (TS 2447 S H s

#3sl DWI MR, MR/CT perfusion® CTA, MRA”} imaging outcome .=
AFEE 915, Commercial 94 4 AZE(RAPID)E AM-&3l o

Independent image review committee®} central imaging laboratoryS &3 4%

dhol ol A E B ek g.

3. Fre] e 2ok B9

29 2 99

2013 w4 HEF A F9U AT 259
frad H7t AFelA s9Wd AT A 57 237t
MR CLEAN, SCAPE, gleol e & w9 Mg A57 2
EXTEND-IA, SWIFT Aoz AZEHJA IAATS AUE YR
PRIME, and AFAI S dolo] WxetF o ifutol entAE
REVASCAT (NEJM o]&3to] Adgt dxE AL Hfol &
2015) ANE AE7F TS THAAS. 54 =
gxte] 7o 2 AFHo] FHoH
Aol nt el F44E FHHAS
o A} o 6_};(4 @A%— Z@Qi Eu_ﬂ = 75%01
DAWR and DEFUSE=S wj ne7 L::}zé PPN :11711 Hof@oﬂlg
(NEJM 2019 Fu ) AAEEel B 982 ZHAUS
. 20184 v = HEF 3 3] (American Heart

Association/American Stroke Association, AHA/ASA) ¥ g4

Zhol =2kl

Patients with Acute Ischemic Stroke)

(2018 Guidelines for the Early Management of



1) 20189 W= HEF 3| HIAZ 7tol=dd 89
A =
¥ g4 stel=gal g ~z LI
s s
1. 8|84 ¥ Aol A= fds e A=
T2 EA]o ¥ A HAAE Ao sk} r B-NR' 2013 a1%ko
o] A, v 29 574 CT(noncontrast CT)7}F 25 MAEE
7] X5 AA HQ3s JuE A Aot
2. A9 U &dd &3=(IV alteplase) =+ &9 U]
A 7} =<2 (mechanical thrombectomy)¢] thAteo] & 4=
Q= Fabe] ol 50%7F $FA WY F 205kl ' BNR'Y A Aa A
H g HAAE T 7 AEE ALHS ZE5ofof
sk},
3.4 g g4 g8V alteplase)] #| 54F-3-9)
TS = F AdE 74 CT ALY (acute CT
hypoattenuation)®] =<} A 7] gt 54 2015
A gkoll s A= Ads] EFEstth wehA II: Aotz
w4 27 84 ASFE AYetd A9 o A No B-R'" =
alls AR ddd Al dalid 4 271 31E948  Benefit e
A 299 (CT hypoattenuation or early ischemic M3
change)®] AR} A7]E A8E FHRI}= 7IEoR
Aol A = %-ﬂﬂr
4. CT &9 1259 47 (CT hyperdense MCA e
Fr)O 5 2 gako s
sign)& A 98t A5 g Aol disiA CT BRT Al #a Aa
T agg 24 A4 2 e av No
.8
alteplase) ]E% GHEE 73202 Aopa oty Benefit
5 A9 ] dAd &3<%(IV alteplase) X5 7ol ¥ I
T M| =8 ( bl bleeds)= Bl A3} = }
142 & (cere rabmlcro eeds I ?0}34 . No  BNRY A na A
2402 Agst= A4 MR(routine MR)<
A A = Benefit’
6. LA o] Bt AY 7]dA HAaE
¥ &% (awoke with stroke) E-a}oll A A= o] I I 2015 A 3ok}
SV alteplase) A5 242 A% HGel No  B-NR'Y ;_(}ofj;;
7]<=(imaging criteria)S A &3t 2 Benefit* i
A gl Qo= PaEA Y=
7. %R/ GAE 2T g571HY CT,
: o o3l A m III:
1Y[R(mult1modal CT and MR) #HAFZ <& A9 BNR'Y A A AbE
A g3l (IV alteplase) X857 A AL o] = < Harm!

H ot




alteplase) 2| 55 A AA| A -
°l5 I (professional medical societies)<]

Zhol=ebel s wet A9 f dd &als IV
alteplase) 2|5 /o] ¥+ $xEA 7]
BETA AAE Tl B 54 €9 29 =0]
Al A AT 1 =
&3 &IV alteplase) X
AudAn 22 v AF
] A dafof gkt

I
@
i
o
5 s

|

A

)
>
2l
=
ol
o

fulal
)4 hru
2
i)
a<)
BN
2
o oL
o ¢
N
olf
oL

9. =9 U AMEE ol Aol A
¥ A (large vessel occlusion)©] 2|4l &
A olEld HALE oA ¥kE B2
7% el 7lk=He] glud CT &
A& sk= Aol gy Aot}

¥

Ia B-NR'F A

i
R
>
>
oft

10. =9 W AQfEsze] A4 TR FASoA o
AR ofet 7 917 -5 # (extracranial carotid

artery) ¥ HFs ol g 4 A= A= A

Al A F83 JHE & F Joen=

e 4ol o,

Ia C-EO"™ A

)
=
>
ol

0.

11. CT 28]3 CTA, =¥ MR 183 MRA #HA} 9
gt e
Ao M= T
AR P aLE A

III:
No B-R" A
Benefit®

(i
R
>
>
ot

=<
12. %*& A —irxé A EE 6AIZRE 244 E

=
o=
>
oy
ke

~

>
oo

13 %50 W A Ee oA dHe 9l
531 AEE AdAd AAo g_z‘ﬂx]y]% Al

2015
IIb 8§
H A4 E

¢kx}: COR,; CT, Computed Tomography; CTA, CT angiography; CTP, CT perfusion;

DW, diffusion-weighted; EVT, endovascular treatment;

LOE; MCA, middle cranial



artery; MRI, Magnetic resonance imaging; MRP, MRI perfusion

Z%: Class I (Strong recommendation), Benefit >>> Risk; T Class [Ia (Moderate
recommendation), Benefit >> Risk; ¥ Class IIb (Weak recommendation), Benefit >
Risk; §Class III: No Benefit (Moderate recommendation), Benefit = Risk; q Class III:
Harm (Moderate recommendation), Benefit = Risk.

Level A, high quality evidence; Tt Level B-R, Moderated quality evidence,
randomized; It Level B-NR, Moderated quality evidence, nonrandomized; §§ Level
C-LD, Limited data; T J Level C-EO, consensus of expert opinion based on clinical

experience

2) 20183 W= HEFT F3I HIY Thol=2 A A GGl WA

- H 29T HFE

AAtelH  HEE o

B4 Ak,

- AFHGEHEY 3 %94 (CT angiography)2t A7) &H A4 da3zx9 <4 (MR
angiography): &% U A/M&s A5 sidsts A5 A 27 93384

ArL 5 A

- #F AFHGSEF A (perfusion CT)2F 7/ AH7]8 1 9 (perfusion MR): &

W AN Es ASTel ddsts s i AE HrF 2 34 s s dA
S5 98 ol &HY 6413 ol Sl M= s W AT E A

ARE g AAE AEA gou T4 2 F4 A AFH 6AIEE 2441

Q‘}i‘:‘r‘?i s ZH7 =

B MR AR

AekA Wl = Qe A AAreld o] HAb R e g
%= (IV alteplase) A5 E A AAAA = <HE

5943 (Gradient echo, GRE): ¥ W] A& & (cerebral microbleeds)<
dEshe 7Hg wizke 44 Aol AW g dd &3V alteplase) A5 A
H uAEd S wiAste = 54 o® Aldlste A #H A MR(routine MR)-&
=z ] o

- A 73 A3 E 2x7]FH 93 (FLuid Attenuated Inversion Reconvery,
FLAIR): 574 ¥HZA ¥s 2@ g4 H88 yul, S57 £389 fdE559 988
HAAFZ Q8] g9 g d3 83l&(V alteplase) A 55



2F3}

4
3} (Trial-specific standardization)
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- National Institute of Standard and Technology(NIST): Z&=3td JA =42
kel oA E ot JFAEFELE Hurshr] HsH Phantom’—% Fhke] 3 Al
A FPslal 5. olE Fa oy FAA R st HAIFHJA FAHES THE

stAl A=
- ul=ro] National Institute of Health(NIH) % 4Fs}7]9] National Cancer
Institute(NCD ol = AAZ 3= gr]d AddA A GAE ]S 93
QIBA 3 NISTSF 71 &tA dHstar &, olds A3, grld

stal A Ja AAAY =2 olu[ XY Y, HE AH

HEol & 71o9E 3k U+
3) 4 HEFT AN Y RT3
- G g+ 7] 714 ¥ imaging endpoint’t YAEFA =EE ¢ UL ok

- A HEFA ZE=37F 2o3 F2 AIAA FE(Imaging endpoint)E= F20] A

® 8 AT Hadk 2 YA K
Fge =3 T8 JAAE R ki
B R I B =L ASPECTS (Alberta Stroke H] %4 CT
H7F (A4 F7h) Program Early CT Score) 327z MRI (DWI)
HAN 84 54 -
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(A=A 7)) DWI volumetry A= MRI (DWD
H| 24 CT

HEd 2 2 W

27 (AAA B ECASS classification T2+ A2 MRI
(T2*-GRE)
HEd 84 54 T2+73 A4 MRI
3%4 37b CRE volumetry (T24-GRE)
=Y A A (A Vascular territory CT 8a8xd9<=
7} mTICI MR @#xd=
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7t 71.5%, 16.8%, 11.8% % °F 4% % 349

rlo
4
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ol
ol
o
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ofk
R
2
jules

% 2016 HAEX R FSA A gy 2 9E Xujd S pT
(B9 . %)
& 654 Ot fepiglps el b
DA R
A2 6,624,120 648223 98
& 1.187.432 101,139 85
-t 01,066 43,695 87
TRoE 312,295 28,151 9.0
AH 303.115 29.056 9.6
e 168.654 15,848 9.4
E £ 162,549 15.536 96
it 97.987 §,292 85
. 1 21,466 2218 10.3
an 1.280.067 122,258 96
s 238,831 26,967 10.4
£ 233864 24.89%4 10,6
k-2 34.M5 /TS5 11.2
na 331,873 36,155 10.9
ik 387.265 44.043 1.4
Bt 486,111 53.527 11.0
ad 403,043 48,187 10.4
b B3,587 9,541 1.4
TR 20120 N SUS EALINMNR, 2012) ¥ BERITSONENY, 204)
ZZ: 654101 A ulEAtaE 20159 645 8223 o2 HAl 654014 w1l
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2. Av} Ao Y I

Na

AN 9G¥ A

7b Aol A &&HE G4 vtol2 mkA

1) +23 = 943AA} (Structural Imaging)

- Al F2E H9d GAE AD s 2He A, Q43NS R S

gt ThE WEMAT PEsn, B4, AW 4P A04se] Ee A,

- B8, Seuebe] fEge] B dxslolvy, A A, Er ATZF )
o

l

7hH AdsasE9d (CT)

93 18l B, VF, £5F 5o Aastsel g
L
.

9] %‘
W) A713H 94 (MRID)

- MRI= CTEY W=7l & HAIR Avfd@e] Sols &4 A717] flaA
THAH o R AMEH.

- 59|, dfinelSs2 gxstolmy APl 7] 58 FA A} (specific marker)

2 MRIZ #H71e 4 A+, dvk84 (hippocampal volume) %7] &=3dlo] 1 Q]

AdA e =Fo] 2 F A

- ARG A e deHola FRkE Nd WS Hrlsked 8%

- £3] 3-Tesla MRI7} 55 %A 3D Tl-weighted imaging(T1WD & o] &3
24 MRI 9749 =7t kA

2) 7153 ¥ 9743AA (Functional imaging)

- T4 ¥ EdRFS S-S dLF3AYE=TFE A (single-photon  emission

computed tomography, SPECT)¥} =4 ty tiAlHS SAHst= & dAAEEdS
294 (positron emission tomography, PET) 52 7|54 942 A7} 245

= FAA FxA HGET A ASFerA HET o s & T Ue
- 7154 9 F SPECTS} PETE 94 A, 7+24 JdAHAE B8 7 T =



7H @d3ALEdITEI(SPECT)

- dxslolwy S g Xy FolAl Xl agln AT SF Xl 5 AR
=4 SPECT7} #&%3t

- HMPAO SPECT® ¢=stolw i daAd v 281 AFF5F Ao xdo]
B3 o o]5& #ARstEd AMSH.

- FP-CIT SPECT+= FolAl A|wj7} of4le] & A5 o] =f-& w7 9 AHE
=]

W) FAALES3SE9F(PET)

- [18F]Fluoro-2-deoxy-D-Glucose A Z=GHZHJ(F-18 FDG PET) & ¢=
stolm el A dF ZFa G AR A S Al AEe tiAF A st
AEZke] g7 BAE HolBngE =] H

A2 T+ <A (parietal lobe)?t =+ (temporal lobe) 2] &
F A At X T4 AE Bk A A S Fbe] A

-9 EAGETHo® HEzAlA amyloid beta(AB) &S ve
AP ATRE By Was & ¢ dA H o
THK-5351, AV-1451 59 2do] tjgt o177} ahurgt,



= *|:Atrophy and clinical stage of AD (Jack CR, et al. Radiology 2012;263:344-361.

a9, el o =g o] g3 ¥AYYHA PET 94

["8F]THK-5351 PET images (50-60 min p.i.)

Young Aged Alzheimer's
normal normal disease

) < ):’

? '\

)
=2
-
)
-
-—

Z2: Scho™ 1l et al. Neuron. 2016(#), La Point et al. Neurolmage 157 (2017)(-%-)



3) WEF A Exdo|m oA EEHE G Hlo| nHA

- ¢=stol M= amyloid beta(AB)S] FAlo W& =24 HaAA W32 B 9l&.
- Amyloid burdens A #3}st7] 9138 amyloid PET &2 ARE F4

Neuronal injuryS #H7Fs7] 98] 7+%%4 MRI oA hippocampal atrophy 5 <]
B384 atrophyES #H7FSEAY 18F-FDG PETS Ol%fﬂ] temporo—pariteral cortex
2] uptakeo] Bo]H& H7}stal CSF tau proteing =S4 3s7| = g
- vfo]Qom A 7]xo] p &St o] FolA L Q= Agko] exsfolw X ujel.

=
=

19 28. Dynamic biomarker of the Alzheimer’'s pathological cascade

Abnormal & —— Af : - : =
—— Tau-meditated neuronal injuny aﬂddysfum'tmr: —t : :
Brain strocture
Memory
Clinical function
ar
=
=
=
En
%
=
]
wlal
= /
E Iy
: i
.'I.:'
/ |
/ f |
P :
Mormal — _ - i
Cognitively nonmal i MCi i Dementia
Clinical disease stage

=] Jack CR, et al. Lancet Neurology 2010;9:119-28.

19, Biomarkers for the diagnosis of Alzheimer’s disease

Abnormality Pathology

MR

Regional anatonmy Decreased wvolume of hippocampus Tissue loss and neuvrcdegeneration
and other temporal lobe structures

PET

YF-fluorodeoxyglucose PET  Decreased uptake in posterior Glucose hypometabolism and
cingulate-precuneus and neurodegeneration
temporoparietal cortex

HC-PiB and fluorinated Increased cortical retention Deposition of B-amyloid in the cortex

tracers for amyloid PET®
CSF measures

AB42 or AB42:AB40 Decreased concentration or ratio Abnormal metabolism of B-amyloid
Total tau and Increased concentration Meuvronal damage and accuomulation of
hyperphosphorylated tau tau pathology: hyperphosphorylated tau

is more specific for Alzheimer’s disease
neurcdegeneration

Tau-PET is still under development and, therefore, is not induded. PiB=Pittsburgh compound. AR=fibrillar B amyloid.
“Using tracers such as florbetapir, lutemetamaol, and florbetaben.

=]: Frisoni GB, et al. Lancet Neurology 2017;16:661-76



4) 3 9] 94 "ol vhA

- MRI9] #x oz oJ2|7}A] advanced techniques, & £ resting state/task
baseds ©]-&3F functional MR, diffusion tensor imaging (DTI), MR spectroscopy
(MRS) 5°] 7bsstAl WAoot ofzl @4 nlolewtA R A FEA AHEH
Ae @1 ds

- Oyt gol dAgE G welewiArE DTIZ, ¢xstelw AufelA  cell
membrane®] pathologic disruption®] A 7]™ water molecules®| diffusion®] dojut
3l mean diffusivity”7} S7FshAl . ¥bHe| fractional anisotropy+ tract integrity
o] 2o o) nAGA R A4S E (Radiology 2012;263:344-361).

- DTI S48 37l Sxfol A OLZOPO]‘H Az AP F A= A
FHE vy RuFEnl S (Neurology 2005;64:902-904). Axial diffusivity <+
mean diffusivity7} &=3stelw] Xuje] Z7|¥sE o Fst=d 7P Ws JALE
44 S (J Alzheimers Dis 2015;45:1089-1096).

- MRS A+ neuron® lossol] ¢]3F N-acetylaspartate(NAA) A7 534 o]
myo-Inositol& Z7}3t.

- Task based functional MRI:= X|u] #2}ell A task activationo] FHAad Zo] H
1%, Resting state functional MRI= blood oxygen level-dependent(BOLD)ol A
coincident intrinsic temporal fluctuationsS S 7A3l= Ao 2 X7} <ty = 3Hx}9
A Z FHol S,

- g dTelA e dzstolm Awjep A=
task—negative (default mode) networksell 4] connectivity 7} %+

networks®l| 4] connectivity7} <7}sl= Aol H i1 H.

filo

R

AA el Aol A

A3}al task—positive

3. Av) A% YFAY G 22 Y
7}. ADNI (Alzheimer Disease Neuroimaging Initiative)

T, gxstolw Avje] npojeojny 7)ze]
T %% (ADND

35 93k AAAQd ZTE A

5



— -

| SE—— - |

“ADNI

e k.

i it N U
- — e

éﬁ-— —1 = 4 S ST T
S At = : = ==

Standardized MRI Data Sets

i the interest of prometing consistency in dats analvsia, & sot of standasdized MR imaging data sets has been developed for the aquired
15T and AT scans. Ressarchers arv encouraged to utilize these complete data sets in thedr analyeis and to reference them in reporting
results. Daing sa will halp 1o sappon direct mpmmn-: of varjous uuhu mathods. Details about the rn:mluh and developmant of the
standardized MRI data sets may be found in rediration of Anabraii Sets for Reporting Ressits from ADX] MREI dta®, Wyman BT ot
al

Standardized MRI Collections

Collections of uniformby preprocessed images corrmeponding with each of the mandardized dats sets have been created within the ADN]
arehive s that ressarchers may download the complete sot of images quickly and #fficiently. The collsction names and descriptions are
shoswn in the table below,

i e e Rl

Creremren bt b wewdiabe ad Do e fem

MNeurolmage

] e v e T 1 e B

Impact of scanner hardware and imaging protocol on image guality and
compartment volume precision in the ADMNI cohort

Frithyjol Krugped **, pessica Turner ®, L Tugas Multuber =
and The AlzRstiends Discase Mousolmaging Iraiarive '

G e e e Pt R vyl St T o L gl Fpte LR
e e e e

A EFdC LA 18 F & AEETEATT
e —— . m'#““mm-mmlmlmmub{—.—
Srpripl 7 Sl S L T 6 P ety B T el P By S e v O v e ey e T o8 s ol

B! B bl TR
B R TP ]
Mol i w0

e cemar ol secedwa o drranasr . aad e depaeadnie e ws Me w ofee peaaTee el sy ey fredo mal
i g damaerd coeressreeng o T U] rusrsmeesers e B S rebarch. g rd oo S e e o N w3
e e e P e A EE. 1 - Sy S L e

[ —— ol Far wrperwy henbearr sl ey prideosd s fle e wieidy of mppleerericn swpsary S areery
L B . e R L B e e T e e T T e e T N e
[ —p— mwamEr M arpegl. sl ks aad i g m el pyieee R Pl s pepaty ety ol 1R T T
ey s A0 T Em e el PR Tl DS LTSN SR N T ale Berery o bagh Berld veiress, Borpward L
L e g ety o e e i ey merrr et o ] el e el s Y el s T
S T rrree erbgina ml erpe ) v e R Y T e Ly ey = B ) e pra e rEl
e e — Y o T A e e e r T e T P B B et R S e =

s s, By ohe sEtaea ol weieerd TRy SRR B b preer Teew By Lo
ity 1l Doalety ACF felmiecely oreferyads o prCeiTeT S e B s e L D pe Tl s iy
mplies b grerral

oL e e b Bl rghan syl

- ADNI= A HE, 94, 4, B33 WA FAARE o] §sto] d=stolw X
s Z7] WAsta FA45t7] 98 AHE vstAz A I EH A

- 2004 National Institute on Aging, National Institutes of Healths S ZHEH %
kol A| A E Gl om AEAAFoE Heuk2 4009, 27| % stolm A uj 200
i, =9 tiEd 20083 o ® sto] ADNI-1o] A1&HE S A4 ADNI-,
ADNI-GO, ADNI-2 & ©]o] 20161 9€¥4 ¥ ADNI-3°] %l sgﬂ U+

AV



o FA A BRE TEste ¢gxstolw AwjE X dhstal
. dE =° MRIZ o|&% ¥ 915 Ao Wstel W H oo
tau @A ZFe] WS Ff A} dzstolm Awj o] 7}%3]1/;51%
(Alzheimers Dement 2017;13:el-e85). =3+ o] 2]t
MRI 94 Wte=z% 95%9 AL E 7FAa g=stoln X ujo]
(Neuroscience 2015;305:361-371). o] A5 {alA AdA14 238}, o 2
As, FAAAT, ZEHHE A7 5 v 2ok A&7 2 A HE
AAZF Basl ADNI Z2AEE 53 o5& +d& 4 9191%.
ADNI Oﬂ?aL odzslolm Auje] 9|7 oA Rk ofAL <l = &
S oA9A AGA A EFA LA 7 T8 (subject selection) BEES} X]E;—’_
4 Eﬂrf“ e A H7leA]7F F 23 (outcome measures).
ADNI A5 amyloid beta(AB) positive, small hippocampal volume, APOE
ed allele’} Q= AbgEo] ¢xdtolw Amje] 9ol Hrhal HIlsglS. whebA
o] M7FA7} Akt A A (subject selection)ol] o] 29,

_>L
"(D
o
3
=
2.
Ren

o
ol
v
ol
4
K
i)

H

Y. GAAIN (Global Alzheimer’s Association Interactive Network)

GAAIN A& B dzstoln Xufe] 4, A, Z2e o2~ ol
== FHstaL Eﬂéﬂ star mE Ao &85k f& H
A FE8oF st=rtel dig Mdd 28 Vs & T U
World-Wide ADNI(WW-ADNDol| A= 2010 < ]

1172 AkAA T4 dAA ol Foddk 40008 FAte] ddAHdolH =
FH3 Hxeo dolguol~E  F/SH  (Alzheimer Dis Assoc  Disord
2016;30:160-168).

of AbElE AAl YAAPAN HAR BHAE ATBEES G4 99 Bad
dolee] 4, £4 AW, FH P, Qxet Fol g FALOm A 73
a3, AAH QAEE sol Adelt Aol Avh} FABAE nolF: UG

(Alzheimers Dement 2016;12:49-54).

dlolg F2 SHolA] dleje] GAAIN ¥ ADNIC| AldlE EA s Ew], tahA =
ATE fsiAE 2 71HelA delHE Adste A4 ¥ oY} HolHE %EE
st Y% vl TS & F U5 GAAINS AH§ FEHoHEES &
d dlelel mFEsE P i, ADNIE ¥ 94 wpelomtriel 34 9 4
A EEstel A=Al ddS st 5. ADNIZF %+38s MRISF PET <
I BA ZrEZS WW-ADNIOA =48] AFgata 9.

L}



t}. NeuroQuant

- 3D Tl-weighted imagingE WX = 3t F+24 A9 HA
Agte] a3 Ak Ho R o AR U5

- ole &4 HAZHAT HAA 9153 vascular pathology®l 54 i€
g} gzxsftoln X ujlA] &rxsfolw wjrt ofd thE A wiQlA] T T U
sl=7] wl¥<9. T3 hippocampus®} entorhinal cortex?} Z2 I H-Y o
preclinical &2 o $4Ql % &4S 5T 4 Advta 7diH A&

- FH ol A7 Hre] dal Hyd HE5S AFA R FAGE ol o
F5 a3 9131, NeuroQuant= FDA +<0& W2 software® automatic volumetry
7} 7bs 3t

- FHZ A dE= Al PETH 7 718 @ol 2ol Mg 4 ntol ot
At & F A5

- Whole-brain®] volumetry”7} 7} o] o]& %131 hippocampal volume® ©]-&

[e]
a9l

s
e
N
o
o)
e
)
=

% NeuroQuantE ©] &3+ volumetry

MauroQuant®

Tepreyal Marpdamriny Rrport

|

G

T YL

2. 44 moloulAL] EEE AT ALH =

kr

- Strategic roadmap for an early diagnosis of Alzheimer’s disease based
on biomarkers (Lancet Neurology 2017): 20173 Lancet Neurologyel] A
systematic review =&o|A= dxdloln] Xuwje]l 7] IS 93 vlo] 2wl 9
MEs 8 GAREAY frameworks A Al g
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) A Al F ol = structural MRI®F amyloid PET©] thi& 2%0]
I Ydar YA Ee] F23 secondary outcomelZ FHEH I Qo™

ZAgE MRI &2 PETO ZeEZFo|Y Ite 52 EF5EA &5

- Analytic validity(phase 1, preclinical exploratory studies):= &3 A7} 9o

\

L} clinical validity(phase 2, clinical assay development for Alzheimer’s disease
pathology; phase 3, retrospective studies of longitudinal data available in
repositories)®} clinical utility(phase 4, prospective diagnostic accuracy studies;
phase 5, disease burden reduction studies): o}Z# &3}

- wEba FE A FATI7IY] dAAE R x+d, 2 AT gEE Fas)
o web] G uheloniAle] RESE 98 A% we] Bag

19 35. Five-phase framework to develop biomarkers for early diagnosis of
Alzheimer’s disease (Frisoni GB, et al. Lancet Neurology 2017;16:661-76).
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19 36. Research priorities to complete biomarker validation (Frisoni GB, et al.
Lancet Neurology 2017;16:661-76).
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