I-RAD 3K) S

N[N
et efelste] EAIS =X
The 5th Korean Spring Symposium of Radiology

2017.6.24 5 - 2017.6.20 ¢

LS ZHIEIE] ()

(\
@g\ k)

www.kssr.kr



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

H|5xt Cifetdfelets| EAISe M =AY ST
KSSR 2017 (The 5th Korean Spring Symposium of Radiology)
- Program at a glance -

ZHHME 1 (45) ZHME 2 (48) ZHIME 3 (43) ZADHA 1 (35) AMHA 2 (35) | 45
68 24L EQY
07:30
| SE
09:00
09:00 @ ¢IZX|s1 @ RANK-QS @ 3434 1: ® g3 2: 87
\ Hatolst Symposium NP=Z= (09:00~12:00)
10:00 (09:00~12:00) (09:00~12:00) (09:00~12:00)
10:00 | @ Clinical Research
| | Methodology Course
11:00 | (10:00~12:00)
11:00
\
12:00
_|
12:00 S
\ =4 =
13:00 S
13:00 | @ Clinical Research |® AI=MEQ H4u& |  QRANK-QS | @ FostatofAf BiLt| @ 20174 =27t 0y
| | Methodology Course | (13:00~15:00) Symposium A EI_ RHOIHE | HYZTAMAY | =
14:00 (13:00~17:50) (13:00~16:30) (13:00~14:00) (13:00~14:50) §
14:00 @ RINK-CR
\ Symposium
15:00 (14:00~15:30)
15:00 @ Molecular ® KSSR & &ots
\ Imaging: An Update : RSN
16:00 (15:00~18:00) Evidence- (15:00~17:00)
Based Medicine
16;00 (15:30~17:00)
17:00
17:00
\
18:00
68 25 2!
08:00
| SE
09:00
09:00 | @ BAEY 3: ZAM YNBY 4. 32 | ©ZYH ATAME =28 EZ
| (09:00~11:50) (09:00~12:00) | ot Hatolstt (09:00~09: 40) —
10:00 MRE FHo= §
10:00 (09:00~12:00) §
\ m
11:00 =
=
11:00 g
\
12:00




A7 H(CIXE dAH 0 HFEL)

t

- Programs -

S{A|
=

(S

oz 9

SAls1

O
L

KSSR 2017 (The 5th Korean Spring Symposium of Radiology)

IKSSR 2017
5th Korean Spring Symposium of Radiology
09:00-09:30
09:30-10:00

)
)

ofd
B0
<
md
i

t

(SIAlQlcH M
MegEdalt NS0t

o
<0
~O

S

)|

2
[l

o

F

o]

(

E

=

RANK-QS Symposium

10:50-11:00

(2%) Debate Session -
11:00-11:40 Debate
11:40-12:00

o
F0

__Al_

Ho

o
Kio
gl

09:00-09:25

(MESEZAEE0E ),

-fe E9]

09:25-09:50
09:50-10:20
10:20—-10:40



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

el s 1=

.l

(2%) S22 M| 0 H|F4 FAOlstnt HE

10:40-11:05

26

ol

il

or

HIHE M=o 2ME

11:05-11:30
11:30-12:00

37
38

ol

2o
;OI_,/lon_
T o ol &
Lc S =
g
RN e &
TR
< Ww® m
i mw ~ o
= 2T =
EH..|__/|.L.
RS
oK mm o<
-1 V<
80 E
__ . K
ol K pig mf
o o
KO ol 50 ny
=0 =

— — — —

— - — —

(45) 74

orl

= 0IZA

15:20-15:40 Lt
15:40-16:00 Lt

=
[y

HA 1)

ally

24

(62

ER2Y 09:00~12:00,

47

09:00-09:20

47

09:20-09:40
09:40-09:55

MEEH 3, 4

48

Y= (MSELAZ S )

45,6

KIo
¢
<

4

A
Al

S
™

09:55-10:00

arl

)

il
0]

Uk

4

&l 11

Klo

<0
80
<0
<l

I+

4

10:00-10:20

MEEH 7,8

54
55

10:20-10:40
10:40-10:55

OH

)

o
RO
<d

1%

= LK

59

11:00-11:20

A

11:20—-11:40

64



g4 2)
70
72

1

I

7

E2Y09:00~12:00,

Q]
=
L

24

2

2
=

(62

2

s 1,
&l 3, 4

IKSSR 2017
5th Korean Spring Symposium of Radiology
09:15-09:30
09:30-09:45

(18 Tumor
09:00-09:15

|
70
ol
I+
E

ol

%0
vl
<

04

Bl

74
76
78

&l 5,6
Al
sl 7,8

IS
™

(258) Airways
10:00-10:15

09:45-10:00

o
0
4

ol
o
Of

04

__AO

10

10:15-10:30

80
93

)
103

t

|tH M=0t

F

(

Ols7HSMCICH M

2 2xIS(UH 2 2f

g7t

2H IH
[}

o| 11 A|

_\?_
Small Molecule to Nanoparticle

15:40-16:00 Ultrasound and Microbubbles for

N =]

Strategies
15:20-15:40 Contrast Agents for Molecular Imaging:

&4 9,
S 13,
& 17,

X
(b

_I

Molecular Imaging: An Update

15:00-15:20 Molecular Imaging: Concept, Methodologies,

(38 Infection and injury

10:45-11:00
11:00-11:15
11:30—-11:45
13:00-13:40
13:40-14:20
14:20-15:00

(18)

107

ol

Molecular Imaging

108

In vivo Molecular Photoacoustic Imaging:

Opportunities and Challenges

16:00-16:20
16:20-16:40



The 5th Korean Spring Symposium of Radiology

IKSSR 2017

(2%)

109

)

orl
B0
<|
i
i

t

(SIAlQlcH M

H

wl

1o

16:40-17:00 Cellular Imaging & Metabolic MR Imaging
17:00-17:20 Theragnostics: Targeted Imaging with

[=a
[

HA 1)

1

1T

7

t

EQY 13:00~14:00,

=

AZR(SM T Al
Ql

O
24

2

2]
=

(62

Exogeneous Agents: CEST

Drug Delivery System
17:20-17:40 Application of Radiogenomics in Oncology

17:40-18:00 Molecular Imaging with Endo— and
Ol LA El= =2| ] Ol

uj

A1

Folstatof M ZLEA &

13:00-14:00

123
126
129
130

=
A1)

HA 1)

1

1T

1

1T

7
=)
9d

ERYU 14:00~15:30,
ERYU 15:30~17:00,

24
24

2

2]

2

=
2]

=

o
o

(6

1712 (TFT A7) ZHSA(HM o] ME2tA
(6

—

St ZdO

ISk

HIOIE O{E A

cfo]f
916|0 /8- 17 &

=]
=
=1}
=

=
o,
=
=
[
=

ISX]

ISX]
—

IS
—

—

=7
16:00-16:30 Clinical Decision Support System

16:30—-17:00 Choosing wisely Campaign

(¢]
(¢]
(¢]

RINK-CR Symposium
15:10-15:30 E9
Evidence—Based Medicine
15:30—-16:00

14:00-14:20
14:20-14:50
14:50-15:10

o

or

135

(24 ol offoletm )

A
Al

5
o

t

O
i



A 2)

[~
[

1

I

7

EQY 13:00~14:50,

4 24

2
=

(62

| AIEAM

—

o7z

2017¢ =7} o

5th Korean Spring Symposium of Radiology

IKSSR 2017

orl

136
139
148
SENY)
150

1

i

7

248 EQY 15:00~17:00,

25¢

2|

2]

2|

o
=
(o]

(6
(6

= NENS

O

=

=
Ot X
=

T

1L

1 5o B9

.{
CT

AHAIY 274

(<
=

—

F74 X
o
7
[@ |

=
2

AF =704
HEYIF7[Bt-CADNIE 2} T

4:50 E9

t

&l 3, 4

sdl 1,
&dl b

3:50 Pilot Study

3:20 =7h o

4:20
4:40

— — — — — —

09:20-09:40

09:00-09:20
09:40-09:50

al

E

ol

F

=it

2|

oF

HME(

H]

&6, 7
&4 8,9

S
T

09:50-10:00
10:00-10:20
10:20—-10:40
10:40-10:50

152

To[0

Sdl 10

156
156

|

=

=

MH x|z J Q2 Tlz

s 11,
& 15

11:00-11:20
11:40-11:50



The 5th Korean Spring Symposium of Radiology

HMSEEAIE 20 E H)

2

25¢Y

2

o
=

(6

(18)

~ O o~ =|o N o » oo o < =|lo < =
O © © © ofF | = ~ =~ ofl| = o o© ofl| & o ofl
- T ¥~ T T T o o | — — — 0|~ 50
= = o w0 A
ior E) 0 o ior
— = T o o = = -
. ol <0 — o o wo = > o orl om
o it RO oF L T o | o
ol W ofl| . — — %0 N = S o = = il =0 O
o ~ o o x| 3 o o o | @ & 2w
ar <l F KO | B0 E0 FO ol S T o | B0 H0 ° o ol
< W H | EE T 8 XXt AENE B 2ox
ofl T| ol ol =] | dor ol ol <! o ST o O = | ol ol T B0
T EET S Rl= = = o+ S W or T = ﬁo,__m
J0 KR 30 I | o o o0 < ol = | X TH U | O Of T =
o ofl Ko K Fo| = KO KO 90 of X8l x ol X = oo
50 & ol <F %1| O 80 B0 &1 ol om| & K- o = | O o = U
KRR S| i KR ol |80 & K I | 80 <H S
o ol o <o Ol | OF OF S il & =|0f ok H R0 | ® OH PR T
< ol or ol o K
= © <l Ko B0 g
of o s R
<l Tl i o
o W R K0 I 5
OfF ol H| =T ki - = H
Kio < i L3 ) i S
S Klo K0 [ — H o o o
N il K 5 &_ ! ik =< of
KO 20 &) o omo = = 81 Ko
< - o oy < h| 3
< SLr=Y 5T or| 80 3
._.nu_ﬁ mﬂo7 TR ok
1o H el 0o ol = < = =
of w2 R T E o 2
20 g _ 3 o F0 0
M.o SR o K B ERE
S I O h{ oo il
Ko ot Tl o ) %0 | oK o x|._ =< o = = =
Ko Ko wo KU ki Il 2 oAine = o T o &Rl oo
Wo wo p 75 Wo wo rn - Al oy B0 = 4T | F X0 0T olfor kI RO
oF @ o ol or o 0 00 m M = K{ TH 0l0 m._ = B0 0)0 = LH ! ol
I T+ <0 Db <7 KF 20 20 S El o8B T X ol |80 = o 80| T OH Ko
o BH O Tir Wk < Mo ofn < olo B KA B R m“ Kokl K| & NS
—_ K ..
O O O O O o O O O ....m ollo o o o ollo o o ol | o
Y e S R =YY e =20 | =
Z2geo0 oo ol mizzece wmeec- md
O B 4 P N P
S8 Foa plI¥oas 80 Ty TS Flmowe  Flo
S O DO — — >l - — — — SO o o — <>l - - = ~| —

=
[y

HA 1)

1T

1

7

2% 09:00~09:40,

Y 259 o

2]
=

(62







IKSSR 2017

The 5th Korean Spring Symposium of Radiology

09:00-09:30 HHME 2
ZHY: | E(AM 2l MERZIAEEH), F7|M(SAR Mt EH)
AFASE 29 uleE o9 B AU
_:.:_I S M

F24 CIXIZ BAAO] HTh AX

AgZiig o] dziztolat WiZ A7l vt &t JStol; A% 2AS FE ot tjEF o2 IBMY
= 20129 ‘Do = 80%2) AT AFEE gAE A gk 2 2Z 2] (Watson for Oncology)7} o17]f 43t
oltp et A =ths B oAt FAd= Huyt T F7) 50 AE thgst gole & EAste &
A Ho|al FFat7|7hA] ™ o] L, wpHY] 1FA Aol High A X8-S AtolA AL F= Ao

9 O] MG E AS2 H ol FRERE EYA ¥ th w8 HED &8 EHF SAEH(MSKCC)9F IBM
=t o] T & T 2LERAE= A& AL FA o]

Lol AbE} offoll= ol IA wAE WA X Wi =2, 94 - @3, NCCN 7ho| =2kl 59 27
3 AFA 2 B 74 JAANE WeEHT. 4 7 AXRT
B EAERE Q375 ¥ AESEHYE WAL Y T A Ay BN 44 SHes =Ysto]
Hom, Z4F =, 33, Fodle &9 Al 44 AAdE 7] bEtAl AE SEe FHE6 ol23H. F
g7 oJop7]7} 7k5eith 1 @50 olAl= F AU Aol & |Ate] 2R AW AN Hes ol gsto] AR
ofd7t sk BZAE SAIT, EoFE HESHL F7HeR 1000159 EA w°ﬂ, 91’\}9} Sto] darg 21 &Rl 2
AR mof AFA Tl 2 FF& HE Aolgte A2 ot A& BF FAE2 q&E 237 AT A

o] &9 oA7} fl= A 2Tt ol47F H it

JEANME Futal Abel o] Fof Q1A ol thet & ST St& X LA YHHor Ao &
Aol S5 dufal A 2d 24§ i A E Bl thet F7HE Rl SRl %]_33}11} A 12¢ 2o <
3] tde] 2R AoolA RIEA T FF At AE & ohd BHdo] A 3dZF JET 471A] gFol Wi
= A9Y = U AR E6tal, A5 949 1,0007] deAtel g %4 A& 2ARE 3
SO B R EolNE AL At ANARE = I 2HE HE AZE YAre} e

o
80% J&=°] 7ol

2, A8 Aage] AXegT) AW AA L FFPRE
Aok glom (Aol 7V &3, H%o] 74 Rk
o2 AFA%, ojti7tA] $ht th, 59 9 AR 98 BZE o7t AT WF
4 UYL ATt BYow, HER2 §4 f3de
JEL ojn] ARE AFAE J1&ol Y SAHS g,

2 B Aeuo] & Hobdth, WUk opeh, Heo)  E WAL ujE A5TS /WOE B $79 R
SolAt 1 WA S0k Weh B AXL Yk B3, EloHEZ NS BEeks dFolth. Jagol, MR 5
% W A, G SIS dole] B, R LA, YUY R ol of 24 YAt 22 9 dole,
AY 59 SWoIA AFASS BEsteE Amt BE A Aol MR YolEE EAA A2 5 4 Aot
st ki gjio] o)A Qut hFIAE & Tl | ¥
LA ABA5Y o2 Hof &L A TET 2L 7148 20124 ARE 3] o|u]x] Q4] Hopo] A H]okH
A A 2 B, QAL olFh ol 71E Fostat AR
A WAL AR 72 (EMR), §3 A, Badol ¥ st AR S vole w5 G that o

o[ 5 TR BATHE HolHE BAstel AR A & olojxitt,

(2 Evimiz) Aepinjes ‘pg sunp



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

ojg g Hofoll= A2 22 F=H IT 7|99 ool
FEAW, B, 2UT 2 AAA 71ede 7k 2
U 92y 98 AEBEYE FEETe 122 2 11
4 JAMAO] E03 Aol A 137 Aol Bk QA H|o]
HE dyydoz 6}.1\_;].0:], LA o Y= o017k oF

o e | 2

%—!_: =

23} Wl oluln g A —a—}o% AE 5O BE

oA W B3} AR R} AFAEY HHol B £ B

F71% o} 20179 390l 2 £ UE =25 &

s A FaAe e vlole BE A 94§
dgolnct AFAsel o 3 E 3

Aot AFFoAN HteE hFZe HolHE A%
d HelE R, 53] WA &
dsteld ol gH o2 HolHE 2447, 3659 AA
EUEE AR ook gt} o] & A A=
2A)%50] Bealth

IBM3T} 7yt LEHe] e Zajrfste AlAgop 23
oA AME S 2AtokEo] A
ko] HBSS 24A7HA] 27] o] e
2016 19 IBMS 2 HlEERZY9] ¢4 &
B ST IR Fse B pAE SOl
R 3Al7}77}7<l e o5 4 okl B
of haw FAANN St 4]
Yom EH atof oF 90%9] A=
Aefl vje] o S5 4 Sl Ol ﬁf_ 71es vt

(3

2
o ofl

_>.:l-1'I.ImloEE
—QSEZ&E

r:

ok, ?‘éa‘, ‘?‘4‘:'4, HJJr C)

12F A oM, B, Jﬂfgz 34

= %E‘ 3/\17J77Vl e Oﬂl—o}*

H

w B N A
4
| o
i e
:__L
411
e
r
kg
ox
o
_FE
0
E
1127
ol
rlok
N
>,

ol
=i

(M ooX 2 (o ox i et
Jor [

PRSP e off ot pT T,
olN

O
Rl
m-{o
°
FL
rjz
2
N
8
loN
i)
>
£ J
re
oo
o
E

ke mlm

% yo

r
2
(o
[
ot
N
%0
|o
)
oo
b
rh
u)

JAtE AFAFOE OA 58t

—

L o
T W

ro
o

=

Aso] Bl wkabr dA) AL} kAL 9l

A 7Ved Zoltt. oAt RE d3hg 7)A 7}
OJHAA G, QZA L0 7 Qs FT oAt
2t Zolgts AL Bysitt. E3] dA) odf
1 Qe F o OAIEL o] Hof o]

- - — =1+ v

FE WA 2 olng, oo tid Ful7t 2

1

ol
£

i

<k ro
N
rlr

(
=

(0]

o o
oo
4
[
o

ko ofl o 12 L 12
i}

7&108,

_&m?.ETleﬂm.?‘J
olr
R

N

A Mg 8% AR oitE YAV A E 7
E T oTh, A7 QatoA FE AL R
A7k & Aotk ThE AFH m7HA 2 oJAtoA| =
ol Aletd o, fAE A9, AEA A
Ago] Q& Aoltt. o] AR vist g2 gatet Wy
gebd Aok SapHE o] Al A 98 RS

FF 948 GUY A B 4T 9FAF &

tt

8K & g

iih)
f

RAFEHAA) & QY 2Jate] ofg Fo] st 3
ot AL el gt dgA 5ol B4
Bofol A Sabel M aEAL o BEE SRR W

S} et QTA o] ANG ABY o] BAL

feg A A7) BOE BE Aol of b e

ohx TjAlelY] e “AEA ol ot o Bl

e jHE ostHo s ZW 4 olof Bk ST
ol% faNE AR AT tAoR A7 9EA 5
$914e QEsHs YA QAAFS AR} S, o

L ony gedor BAg Aol
YT 79lo] oA A5 e dgelrl dEAL Aw

o o 7ol ok, Hlelelt 2Ao] 7|utste] eld
R AAH O Yele AT BE S i} AHL 7]

BA0 g oy H5elTia vo S}, o Sol, $U
FAE ofg Aol BYS T SA B FHS A
AN oAt ARE YA, MEHoR FoiHe 1 £
Qs g U £79 dojahw ABA S} el
o} 39l @A) QAOIA SAb B 9l o3 ol ol
sigelA s Zo] Anht QA XS oA 2
27} e,

9 HePE 4 gelt I s et

314, E5) Aol o

ot 2HE A3 Aol JEH Py og%k

1o

r>‘ 2B oy
o

=
AE
o
=

worle oY o e

¢
—

AMAJ Eﬂ% Ho] E}—‘ﬂ 2407}1] Tr‘%}%‘ "@@ At
HE 242 379 W gaA EERlE HAER A,



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

H| & (atypia), & I HYLE (Ductal Carcinoma
in Situ), I8/ &= (invasive carcinoma)s 231
stolg w, 75%2) 290l e st ko] B At 4
o|gitt (Elmore et al. JAMA 2015).

W 20119 ARRHE TEhe] Ao mEW, {19t
AR AA 9 gt FE5S AFAs C-Path (Computa-
tional Pathologist)o]l B4H& 49, &A1 A7 H&2&
I} 7] R A QA7 WEgAtET JE Tt o
=9ttt (Beck et al. Sci Transl Med 2011). £3] o] o3t
oA FA 50l 715-4 1 oA &&stA |
NEL o5 7EEs A7 e ok F12 o] A+
= 2 7go] #8E7| o)) Wy A7, 5Y
? A9 AT U 2198 Basiel AT U g

ojof wpet ey w& P} 5 il
7t fAE Qg AEA B 2 Oﬂg}oﬂ o o
%3t wgko 2 "igolok st I WS 437 9
siM= A QA AF Aol 7HA= ARl o
BRoz 713 HE o 97} 9t}

[BMe ‘4 W A} AFA o] AL AAHE AR
Folsttt. ke Aol glom, dejutg AT 4 ¢

o ) O Ty T O o 1 o&
AL Aol A2, e AR, AAe) B
Aol oA gord, A% 27ro] ok

S oA BT AAME ZAE L8 22 7pA) 1

=

olelg Aol Foz Fri, RanT &) o
agold 2 HES AAHE Be A9 FaNe
A 2o Rolth. AREI 7P 2 3 do] A4S
3 g7)she Goltk AFAEE Ak g

A=
sgste, 298] 4718 5

[1

(e= ) N T ('

o Mo S

e o> o

(29 m)
= ot
>

LS

r‘ior]o_ég
N it
JRI‘ Homﬁlé

-

< o

o ;

fl

2
R
L)
N
52
rlr

&

st A+ sgolu, A4S 4
F= s, Ao = SAAE E 4 U AR
YAold Fe of Tigh w&o] o ZEEojof gt
ot Aol WEW St QA= FA 27 B St
A ol ARths AAS Agttal it (Schmid et al.
Patient Educ Couns, 2005). T3t 2JAFe] 3z}o ot
7t Ldo] BSAE WA AGS ] o7} ZolA
Th= 7o) 29 1 o] 9] Shatol| thst S3F4 ol Ald ol
olaj A Z2HE 7] = Ft} (Del et al. Acad Med 2012).
SEA| T St Eto A= SAtoA] B AL S oEA
Agsfof stn, o|EA sof 37 sHS =Y & A=A

312L ‘—yo

0,

¢

o]-N

_{

of thsliM= A+

H]_JEX-]OE ];_]_01 P M% %

ol 3] s 918 W 5 9l Jeolut,
£ ot /|% @70l ol o

AETA &2 tolHe AE 7Nt

Zéé g ¥, 1 HofE et 24 AAE &

= X3k 1310139} 1717} % s 4?1

= 7H A Q %Z]L’Ol -TLZ*‘EW 5
e 22sith e A4
=2

rﬁ 4>
32

mﬂ Al

H‘ﬂ»‘éﬂ

bt
T AR o] o)A et oMar *}Q Aol a5
olop|th. Q1FA5Y) FEOR Ao a7EE
o 93 el FofECrE Aolck ol 2 4
7B 25 2 59 RAge B JaiA B4
A 5ol e A8 L 7R £50) Bayo] et =
i,

olE ALte 2o maW WA © vk OJALE, o}
A7k A B QAFEE 1 AKE o8 BEBAE
W} & Rolth. olef @ AL At 7%
Aol Lol & 9= AT, ANH % Eold A
ot AFEE) TR AT B A4E
3, ok7to] B e AE i) Qo] B Aol

o Uolbit oAEe ATASS Bestel BAE
RSO R AT ARE PUE il B, o
5] 92 29 Ho) 92 AN AFAES B
ek, o2 o8N BAE H EHAOZ AR
52 5 9 Wye ve et Aol wEda] ge
ot} clet HZe E 7%, 714, 71717 Uk W A
A% DR, SIS $79) B opje), 7]E
o NEE A4 B 5L FAA ABAEY AL
A3 Jsiztol & Rolek, SAE o BEWS 7} of
|t Aol N L3} ofdl 7o Hrhe
Ao g nle o3 Wasit,

ATAEL BEHY) YN BE At ATA%
o gejot ZRIHYL F 4 Yojof sh AL okt
stAE 1 7180 A2 seld 4 YTk A3A 5
olf 247} FF o] A7 7194 4 94 Aot o
o FUje) QR SJatesel] AR OR BgHELS
Wk 2O A AT, EAS, 2RI o],

5 s 52 gnsel AEHoR d5e

i,@m:lm

bt BN ofN ot rr & & orfr

_\Q

Z &

i

l

0

I

ﬂl

11

(2 Eivimiz) Aepinjes ‘pg sunp



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

#%E}Ud vjEE EHlsh7] A3 2 Eeol @ Aol 2
AHoBe FH TS ol FH
= ngi SRR StEE ARt ol

o, HlelE ol gA wolF A7t
QAo BE e oJF Tt U 4 ¢
oo ol efat vlert & RelA, 9A g AQA
247 b, AA & A9AY £AY Bolth, 183
ot AEoA] F23] HokRo] 13 wEE 929 4
2T A Fpto] YA E RET,

oleigt vlest w3 4 gt Rojeu RACAE o
A7 wE dsdon WOIBOIR 1 Watg FEoE
ZA7k 8 8ok Uk oAF B, FORE AFASE
44 4% 52AAG oA BRHOZ BEEAN o
§ 7ho| =2kl MEL AE Bash 2 Rojh

B FAHORE, 35S daere ol ot o
L7 B2 BAAE Fsker vt AFASY 9

i
¢

12

3 Qa1 2l7o] THE A

7, QgAY A

35 ol QAo wetof st
& ot N Jst= HANA £
A7F ST I MY oA Ylevh A3 A S
28T 4 e YAy A4 2L TV ol tigt
=
MA ot EAE olHE dEo] FE 4 ojopdt
g Zojtt. oof wet o] QArS v Eshs Y& HE
Holof gith U A= A8 F9 =R ¢
A 71&9] $80 tha B2 Ql SRl gty BAk+=
AeAs AE7tedt &7 =l Y5E v wd 7l
e ASAAE A3 oHT FAE A w7t B
ot
3t

=

o=
AREo0

—_

Au FHHe) Sul HA 37 ok BHY, of
3t Mg A7lol 0513 JRANN § H3H0
2 Fojste] GO BAY AL AYY FH& HEs)
£ 70 48 Aeltk. oA $e& /1A% g Gl
soi, o] Alze SEdel W olgA gBAE FAsH
L AL TF obd A9 97 £of g gtk



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

HHME 2
7|44 AHR MH B )

21 M 9
O O —
SIMI2ICH MEEtASE

13

) Aepinjesg ‘yg aunp

£

F

= =1 =
]

(C Eiv



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

o

w

10:00-10:30

EES(AM A MEZAHE),

Xt
S -

®T

0

M E
SO AZ0RMNEE

Al

pis
file)

g

felit

0

pa

ab
N

=0

o

3

Els

SRz, A% haT] o] 27717 ¢

s

o
plo

H

old=

= No

2
4

fiss

oAM= HAE o] At

F o= UL

L
.

for Oncology

™
ol
~
=
—_
o
~
X
oji
i
1
<
o)
)
or
ol
1o
oji
oo
b3
<
~
o T
o o
S <
~ N
Jo <A
< B
Mo &
o B
B
G
©° o
!
T o
R L
__OL
G ojo
B
T6°
= W
jin}
o o
1]
M omr
~ O_ J
A3 oo

o2 HAlt,

58

14



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

. [e) = -
AFASY 2 G g Hedstnyde] A
355
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Boser & 94 420 Fol AsForAo FH5
Q3]s Jd2ld (deep learning) L. 74 109 A, 8 &) ¥ MRIE image Ujo]
5 mm FAY YFOR 47HA] 8] AlFA AE (SF 25

ATA e A7-9] g Hokel Pa'd (Deep Learning)
< tlole] &Ko ZH n| & o2 dAY /33 I
= 71A gt dotlis v 729 A 2d9. |
2dS o83 At AT IAE 129 LA R

B, IBM $, 84904, BHA, 94 & EHL =
2shs 7)%, AoPE7EA) ThEs Hofol A Al At

£ Ul S

Heid e 94 Hof H&e 19604 Lusted”t 7
7FHIRY R RS BT RS 4 S Aol
|23 Ao zHE AZE. Yoz} 200080l AEE
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AR B3 A dolzw 2
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S BdetE AY 7|ES
YA grolx, AFEHE vhx] FHojd HAHEAH AAF
o 7|&& Fopditts AP S OA H. B3] AAAY

7]€(Deep Convolutional Neural Network, ©]3} CNN
O F #7))& & At ol e 43 ds
o1 low T A5H CNN 243E HH T3]
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WS Fust] 93 Aol Be 94 g3t A7El
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w5 A7) ol 27EE Bl 9.

E B ojel 7] PRI B4 WYSE I
@ 9 S0l AET, G BY SE 4502 B
o Bl He A7 Uol A5Pol Wt gat B

4
A= 1 mm FAY Igo

2 10714 o] AJAA AE (¢F 125x10=12503) 7} &

AT A5 FHOIstel AT Woie HolHE
W2 A7 o] B4l AR Heo] 2R%E A 7
2AZ 5 e AL R, A7) £O2 AN F Pt
249 WEIA & 2230 0|88 4 A

HEGS QA Wsh= WA TG 5 A Az @

L F 10%E A5 Aolo| A= 20%~40%0] o] 211

157} 25 F7e 98,
A7 1F (glioma) ©]
ZMNE HABEANEZE

WEL 52-55%, LA} o]

4 HFFY. HARATEY S S L FPEAA

)
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£ Ho]il ¢l (N Engl ] Med 2008;359:492-507).¢
G ZAAARE HARAZZO] ATGEH IA] A5
o} A 54 (temozolomide)®] W3 A= (concurrent
chemoradiotherapy, CCRT)% temozolomide& ©]&
o B oS At Aol & A-AAME 5435HA 3
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s AL w e $23

SHAE, HFFo] W75 F ofF 2% Rl A
Aeole #E2 AAE € 271 3, = HELY &
A B4 2AAAE stEiThs 1 Bdo] JAE WY
A Fate Aeole HES T35 JGs17) o2
et pgolu AP ojejo e AT 2
BAste] 2234 EAS dSste Aol A& W 24
3t & o Zof mje 23t (Radiology 1994;191:41-51,
] Nucl Med 1997;38:1369-1374).

HEFY A 5Le drolgte JE A7 <%}
o7k HEZ A 8HA S tigh et Jdk E of
yet A g 93 0] mE SR E 5 BTt
A, oo MARZAZ]F (world health organization,

WHO) A= 4t AA B719= b8 HIE3Y E7AA
7holEatelS AAlEtaL de=dl, 201600 7€ WHO
HEG BFAA 2R 7|Eo AT LAHE
ooyt 44 JRE T3 ko] TF o 9lo]
HEG AT 2520 AolA BS B HTo] Bo
317 =90 (Acta Neuropathologica 2016;131;6,803-
820).

H=, A 2]
WFete A2 MRGAD 7IHEC] 7IEE ] $t=d, o]
HE QRS TP DY AFEE =Y 5 e o
Al ES & AHE AP st EAste At =59
o] ARtE AREE A7 Qs wetA NER F74 71
HE o] & AT Aits Fo] Havf HiL 9oy AA
Aghol|= 2r0]7] ol AAQN ZAI7} A3

HeldS Sl Hist &9 I 2 HE ol A
£ Mgt daegs Jidsta £t 9 8
9] &5 FAlo) mEsthH, A7t Aok gl At JI & 3F
FE EE, ZAAAY] SATMAE S5 ¢+ Je AL
2 7|oe A HELY dAE G52 T Aol
7b 2T 4o ARE TFAHOE wste] o]0
€ AS® HwA ddo|=o] Fudh dalgFoe] ded
Ao, Atk o] FoZth & ahFE o] o4

Aot gy

wAo]¢t (brain metastasis)= A 919 oFA u]EF

of oA 71 &5t Aoz Hilgo] = $ate]

|

40~50%0l A =-o|7} B §3] =y 7H Eata &
EC] S718aL Qe AoE deA Qe HY, 99,
el HAol7 B2 AowE dHA S (Cancer
treatment reviews. 2016;45:139-62).% A o] ¢t& o3t
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o, dolgel, &Y ATE A =), F3l AA 3
o, 47 Mg, Y 5 A9 BARY oplet AEE

HEE A7 Hof AHE4 "] go
reports 2012;14(1):48-54).°
& FYAE7o] FUARE HE FS 49704, A
HPALAEE TS A 7MY, ARE HA ¥ T
9 2NE=E %7} vje £4] g5 (Cancer treatment
reviews. 2016;45:139-62).
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11:00—-11:40 ZHIME 2
A& UefeHSAol] MBS0 H), R EM(ZEMEZAHY)
Debate Session —UAF A5 A2} HE2: fA| A7} FEU7N?
Ht 8 S (SAJH MS0MAE2)
A F (2Ll MS0H 2 88t2lat)

This session will address the role of computer- 5 HAQ ol e HES B3A] generative
aided diagnosis and artificial intelligence in the adversarlal model (GAN), open innovation,
practice of radiology. The debate format will patient information donation account 5-¢] 7|
address the question of whether computers will &= 8 B3 7|&X o= F4d Aot}
replace radiologists in the near future. After 6. olsHojg Hopzt Julolg HdolE EF
listening to the arguments of the pro and con sides, ol4r: ZH|L} $H o) uet FE37} Qo] QAT
the audience will be asked to express their opinions QA 50 S-AXT} 7Ql1s B oz} QEA S
using a real-time instant poll. Below are the Z2237e e & F9 ol S5 e A
summary of the key points of either side argument. ojtt},

7. Hl°1EH YA HEloly 1%, d3As 21

Pro (CHXI) 71 S HIA RS G 59 7]‘11% 3 H

L Y53 A& 71s4  d3A s 53 HdY 73 OlEia FEHOE HEsts AOR 5P o

S T 54 B3 Hof L, 7le9 /A O|E|7} 7HAl = A B S AUt 3588
A A Vedds By ZAGY 98 & A& Aol

5] YJRFFLE oJ=AHE FFI Hof A, ’}:_111] 8. HlHlol¥] H]-& EA: o 5Holy HolEo] HIK

o1& HolEl9] 80%E AASHL = & Y 21 stAIR, JAMA, Natures9] =2 &4 Big

o J-g4 Zott. company’t £ FHA] FE3] T4 Q= Hof

2. 9t #of: 8 trilliong: 2 trillion 7He] ZAF 22 B ARE, T dFEHE o IE 5714 2 7

glo] +RH, FFAEY B/, AT I & YA o= o H &S FU]Her 2

A, WSl A1) e, AT b 5 + 9.

& AFAs 71&0] FolE4 9E Aol 0. Hlolg 27): JRYAL thaFoln AAE 332

3. 94 Hof: Retinopathy, JAMA 2016, Dermato- ~42}¢) ©o]E]7} Wolr] dRje] HWE A7} Q)

logy Nature 2017, Autism Prediction Nature O}, &1E&L dimension-invariant 3}7] W&
2017 5 Ophthalmology, Pathology, Radiology, of HWO] W2y £& /jAS 2ol Aol
Dermatology ¢ #oFo|A Corner Stone =& At=%. Deep learning 3l machineo] A &<
£0] YA oAtet HI A S S8kl MOW W8] ¥ pEolu10d el &

ABAARE 54z 2-8dAol} AR 10. AFH Bz I g 2 AN 24 71E9]

4. QY3 A& 2ok AT AR 11747‘]5 Zled g8 e ool fgEe £l

&3, Aol $¥st= 59 B/ wiol AA 4 i, 7R Sor S 584 YTl ALRE
Feolet #ope] Be BE (A dictation, 7 FE] 1. 13 A & EHErA: 3R 59 St AZQl %‘?ﬂ
BZx A Assistant Service (Chat Bot), CDSS T RF 7& BES BN AFA o] Hutsl=
T g 2ol 28 FAleltt. <AE GBSl attention map o= A28} 8
5. S /NAAPHE T HA ol EAFY THAHE o] A g Qe W S0l UekA 352 Aot
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12.

13.

14.

15.
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A HY So= sjdo] 2
HESHS AP Yt 20W JEE
%OPle AY & Titan X GPU 7}5 o Aol
250WO]al 10008 < FolA e A= 77 o
AEZ H|Ea&4 : Ad3 NVidia, Intel 5©] deep
learnings E&% OS2 3= gpu core 5 WE
I gle] 109 Qkel] QI7ke] v Hxo] s By
AoZ AeE
Al A 2 209 ZHRAIE 1089k 97393t
gt dE2 A3 ATz tAE Aol At RE
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How dare anyone predict the remote future? But,
the below are the FACTs (unlike all the wishes and
hypes) regarding the foreseeable future.

Don’t be worried. Despite a number of

predictions that it won't be long before computers

obviate the need for radiologists, vast technical

and even regulatory barriers will prevent that from

happening for a very long time.

1.

18

Let’s make it clear. Those sensational research
studies (JAMA and Nature) are not really
about radiology. We’'ve never seen the same
thing in radiology, have we?

Radiological interpretations are VERY
different from visual object recognition in
many cases. So far, we have taught computer
to see some objects; and, in fact, there is
still a very large room for improvements.
Someday, we may eventually be able to teach
computer to think radiologically. But, by then,
our internal medicine colleagues (or even a
much larger portion of the entire medicine)
will be worried at least as much. "I believe
that imaging is likely to be the ultimate
frontier [for Al], rather than the first thing to
fall in medicine." ? by Dr. Eliot Siegel of the

University of Maryland

3. A human does multiple tasks. We wouldn’t

be replaced by a master of a SPECIFIC task
(whether it is Al or something else).

. Validation for an approval/regulation is

different from the so-called validation in
“development and validation of AL especially
when it is about replacing a human. Are we
ready to prove clinical benefit/harm and
ultimate impact of Al yet? Clearly, No. The
“black box” nature of Al is a sword with two
edges. This nature would likely require a more
thorough validation processes. How are you
going to deal with so many different versions
of so many different algorithms from the
approval/regulation standpoint?

5. An adoption of a technique, not to mention

an adoption of a system, is more than what a
technology can or can’t do. It is “CULTURAL.”
For example, hwp vs. doc.

. Overall, medicine/healthcare generally does

not have a good infra to consume the new Al
technology (in fact, no good infra to train/
develop the technology, either, yet). It will
take quite long until we only have the infra.

7. Who do you sue when a computer/Al that

replaced radiologists makes a mistake, even
assuming you get a government approval?

8. We've seen a very large disconnect between

research/technological achievements on
machine learning-type algorithms or decision
support systems and their clinical application-
hardly any in clinical practice so far (eg, very
slow adoption of CAD). There are reasons for
this--

Synthesis (&)
1. Some technology will ultimately come and

some specific human tasks will be replaced.
Or, I would rather say, in the future,
computers will be performing many tasks
performed by radiologists today.

. These replacements do not merely mean

an ultimate replacement but an overall
augmentation of the entire radiology practice
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(or healthcare, in general) by replacing/
improving some components.

. The technology should enable radiologists
(medical professionals) to focus more on
higher-level knowledge work and creating
values in practice and to be less overwhelmed,
burdened, or distracted by humdrum,
repetitive, more-cognitive-less-interpretive
tasks.

. The technology should improve radiology
(healthcare) workflow, should help us deal
with ever increasing imaging data, should
allow us to use imaging data in a more
productive useful manner (eg, routine
automated use of some quantitative imaging
and biometric measures which we’d never
imagine to use readily in the present hectic
radiology practice), and should help us
improve patient safety.

. Computers/Al will be our trusted friends and

assistants, not a competitor.

In order for these to happen, it is important
for radiologists (medical professionals) to
have a good command of and a control of
the technology so that the technology can be
used in the best interest of patients and better
healthcare.

7. If you do not control, you will be controlled.

8.

10.

A proactive collaborative education and a
promotion of life-saving research (while
avoiding near-sighted “soulless” research)
between radiologists (MDs) and computer
engineers (PhD) have a paramount import-
ance.

Through this, we would gradually reposition
our role as more value-producing specialists
in medical imaging.

Also, regulations and organizational efforts
(at KSR or, even, government levels) should
follow to assist and protect those who have
less IT resources and who are more difficult to
benefit from the IT advances.
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09:00-09:25

CREECCERENOER RN
A9%, 4499, 9444, 9

RS e |

d

=l
&9, CT, MRI 94 5& d&std dA4ATEYY

AAE A BA e Fstkal ok

oy oo
il

aes

1 AR YR BAINE 24N G4 BE 2
2 we 4 9

2. GOt} AR} Gl ARHMACINE )
3t Age] A8E AT 4 Ak

3.7 ARAR Bob Gty ARG 233 U4
28 FABANNE AR AREPE BES AYste]
W5 AL PIAL 5 Y 3ol Yk

DEREBRNE

L AN ETE 22 9140l Tk
2. ol A HEeF Ao oetA JHI Al HA £

S0l w59 24 Aste S,

3. 84 RATY HHHY AT ATHe] 9]
Aol B4 9L E 4 Yok

4. BE 95 U] O AT WS 4 Qo) BF
F4 B} o208 4 Qo

5. Ot 42ARY glol AABEH AYE 73
o BEo| BI YT o|Fol4 AL Y A5}
WA,

6. 27T AL G Ao miet Axteol
g0l B 4 9t

"]} ACR white paper

20124 ACR ©]A}3] 9]&<l John A. Pattio] 2J3] &
A@Eo] tist task force(thd HY2])7 TrEo 5 om,
20139 WA (HE) S T

1) fHEEo| o Ag
AABTY PHORE 1) oRbolut T T G

|

gt Ak F74713L (off-houn)oll =& & 4~ 914, 2)
] FFolsta} oapt 4AstE 4 gle we 49 9
AAHoverflow and backlog)ol thalijA #ES & 4
o, 3) dut FAE A7t =Sty o o
of thal AR AZool &gt FAL] Hx(subspecialty
coverage)©| 7hsdtths Aol Stk stAT A wE
AAEo] T vl (report delivery)ol T 23& 3™
A @eJstat Sate] do| gt Wgef Tk Ao ohy
gt 9ed] AEETE 9HE Ao v= | d48E
& o] &ste A4 end users)= AT G
OJAFE (radiology groups), S&2lstatel 22 4% ¢
At(referring physicians), 183l EEA T gap50] 2
AwES A3 o] &st7|® gttt 2010dol= vl ¥4
A 50% AEE BEE AEE A5l WAEA
ATk o] A7 A uk Foll o8 1 27 ZHAstal Ql
AL, AT A7 o] 28] FAF 3 AR FAeE oAtE
o] HEdte AATE NG FE7F FA4sl e F
Alojtt. AA 2 dATE GAT o QA4 o] o] Fol%]
71% 8tal, ojd YARE A= dATE}E= 9
At Al AEsE BERE AF Ae7|E QT =
o o8 Uzt 9 sat ool oJsl HeAd ofu] &
= (international preliminary reading)®] JEj7} A=}
u= U el gt} oJate] A% i (domestic final
report)dh= 74O 2 il Qi

o)

i
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2) AAEH=0] CHEH CHAY 9f2d5|2] M AEHE

1. 9485 9io)eat oAl (Teleradiologist): A
Hol MR, 94 HAALE WolA BB L F(receiving
state) 8] W= gloje HAT, 94 AAE Hule
(transmitting state)®] W3]+ 7FA AL Qlojof sict, o
ot QAks AR AAsks HedE a&Eo] Qo
of 3t & FQ Adof thet tjAo] mpedE o] glojof
sttt A]4:2¢1 W 8-(continuous medical education,
CME)& 11 glojof 31, 55 H7Hpeer review)7} ©]
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F AR TisiA @A YA ThA] S FelskA]
Agste A AZ1F (fraud)ol] i3t o) d 9
AL} BFo] B E ] (electronic medical record)
4 glo] 94 o= wEafjof shrh A4 #=(final
report) 2th= oJH] BE (preliminary report)of =33}
o WEstofof st} QARHe] AFS At F& o] &
SA| o] FojHof gttt G4 HAF & TET wj7hA| 9] A
ZHturnaround time)& v]E] A Z AstE Aol &t} A
Abshs @A BAMIALSE AATE A G FE
ook S AE AE, A AEAd TS5 A YA
o] a3t}

4. H& AT A #E: dATEL dFH o= A
OJAto] oJgt =T FUsA H| Lo A FE ojof St}
atAak TH=0] AR (professional component)d} 7] &
Q1 BB (technical component) $% & s}efof stct,

5. 714 ¥4 A U EAE &3] U vhstojof
s, A1) APYE vjE-2 HAEojof 3ta1 Iy By
E{L} PACS A|AHI0] 385] QPHBIAL fAA] B 7ts

sfojof attt.
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M ox §2 it
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3) Qatostut o|AE 9lst AlRIziel Amok: Aot

M ZHAA| E31E(0{o} B LISE

AL M| fe Ao Egska Ylofok s, o]
BES G AAX Y BES T AAX Fefelop st
BEG AN W FA AT, BEY Hh EE Ao,
AR T WE AT, A EF, AR AR RoPE At
of 331, WEeHE SJate] T AF, LBF W o
&% o Fol ZgHolo} Yk PACS A% 5 7144
A% Z3E|ojo} Bt

4) AWl AAEE AE
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Off-Site Radiologist

The ACR and the FDA require that a lead
interpreting physician be identified by each facility
to ensure that all MQSA-required activities are
carried out. The ACR Practice Guideline for the
Performance of Screening Mammography specifies

that screening mammography may be performed
without a physician in attendance. The Committee
on Mammography Accreditation believes that
adequate supervision can be maintained in off-site
facilities through quarterly professional feedback.
The facility should maintain a log of these

28

interactions signed by the radiologist. This review

should include:
« Clinical image quality
+ Quality assurance procedures
* QC documentation, and
* A determination that safe operating procedures
are used.
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&2 5, 6. £1ZZFz (ALY, S& XIZ=H
UYE (MSELALEIIHI)
Case 5-1 o] oAl FH= THE AT
454 AL euad A %MW 227 A
A% o] B0 sttt gak= 20590 T & Marchiafava Bignami disease (MBD)
Fg g&zog Aggren gloy 751.4*;: od Marchiafava Bignami diseases= corpus callosum
ol AT U B Al AAME EF 2RSS A 9o © 20 YAE EFOR e A¥OR, YT
204 297 W9 151 mg/d o9k WA AF A £ w4 879 ABEel Aokn A gou g3
ek

g8t CT A A corpus callosum spleniumoi] # <
ool o] Btk MR ZAAto| A+ corpus callosum
9] genu®} spleniumdl T1 &z 04”01]*1—‘: A ANIZAE
g 27z o:]/\]-_L} FLAIR g0 M= L ASTHEE B

O] 7]4— °}°3J- —7*@—‘?'4% ufa} ofst
A 2P FAE HIATE AA AS 2 ILFHE
e ), A% 174 cm, A5 44.2 kgollom T 147
18.1%9] AE47t AL 559 G EFoz &
S QiTh SApe] pAY, JdLAE D YALES
o] Marchiafava Bignami disease®2 HT3}9itt.
thiamine HZX & W2 o|Z 3z} Al A= &
AL AL @77 LA RE AEsH FFARE A
& ¥ s,

Case 5-2
SRl AR o475
A o] [ HHLS o & g
Rt W,
<  tonic type?] rigidity®} eyeball deviationo]
Att. o]o] A&st CT ZHAIA] corpus callosum genu,
body, spleniume] 24 # S99 o] K &=
precentral gyrig E3sto] Hujdo e o2 IH A &
¥ o] Ho] 9t MR At A+ corpus callosum
3 &= precentral gyrigs X3t AR H9d FAHY
Wz Bolo T1 AR GAM= A ASHAEE T2 4Z

o=,
9733} FLAIR @73olM e i AZZEE HolHA BE
& FHstal = o] ATt Splenium ¥ IH
e oFeh Ak AlghE Bl @) dad 9 A
A2ZAE FEsto] Marchiafava Bignami disease® A&
3} 10947t thiamine HZ2X8& A|3Y3}¢i1 o] & 3ta}

48

A Qo] A gFAaBo] Yt ST AL 5 Q
ol Eof Itk corpus callosum®] F7HE0] E3] 45}
A o] AT e, FERE QEA gof A
QA A Ho|= layered necrosis®] E4 A o[t} Y
2 internal capsule, middle cerebral peduncles
extracallosal lesion®= A2 4 1o cortexE HH
&= 2= Hud b ok MBD gape] A 249
g ZE3 P
9] cortical laminar necrosis¥ gliosis7} F& lateral
frontal cortex®] third layerol 4 4 otal d&HA
o] MROJA] BHol+= cortical involvement”} Morel’s
laminar sclerosis®t g#o] Q& Aojgt= FHE Ut}

MBDE UArdAtol ulel 1142 0 & acute, subacute,
chronic formo & xo] o} 7|&0 H1uH =
HES Bof gL dBERE EAT =7olA
+ group A%}t BE FE3= MEE clinicoradiologic
subtypeo] AAE 7% ATt Acute MBDAAM = F
Ast A A3}, seizure, & Ao e £ Yo
APREE 2 Qe Ao oA Yr}. w2 Wernicke
encephalopathy®t 74¥3}7] o]#-& 4 91l FHIS|A
Zo] Ye}7| % &}k, Subacute MBD &A=
onset dementia, dysarthria, muscle hypertonia,

A Morel’s laminar sclerosisz}al

rapid

astasia-abasia® X o]® Chronic MBD+ chronic
dementiaZ} EAo|t}
Group A MBD+= acute MBD| 3@3t= SEHEE,

coma &= stupor AEIE HO|HA MRoﬂlﬂ corpus
callosum & 2% o A% diffuse edema’} E4tE = 3
Aol o o &7t Bt ol o]of Hia] ngUP B
MBD<%+ subacute %=+ chronic MBD9J &332
B2, XA gAY vn|sthy corpius callosumJ
YR T2 14 % 7% Bro] YERTH} wEA 35X
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WA A ZrE s
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oA 9T}

H31%HE MBD ZHES Bof EA%
thiamine©. 2 2 &3 groupoA+= thiamines %

A &2 groupell HIE FosHA U2 2TE EIA
steroid= Fo3t () 2aWE Ho|A| Y= Z o2 e
t}. Thiamine X E& 92 At YoA = ZAF WHAY
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Case 6
854 FA BA7L 2F ARE AFEH &2
FoA FAUdS F42 2 SFHA U
A= 3 vessel disease, NSTEMIS] H & o]
o} whyg NABE o7 9t} AL Y
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Nonketotic hyperglycemic hemichorea-

hemibalism (NHH)

Hemichorea-hemibalism& Z9] stZofut x] <47

5404 g4 YeE dder S84 &

o FEN AN g WA Ty 3 Y 5 o
2] Qo] 93 A 4 okl ‘EV% At} o]F NHH
+ chorea, hyperglycemia, basal ganglia syndrome
olgtal 7]&3t71% & hyperglycemiaZ} g¢lo] & o]
hemibaslism-hemichorea”} UEhtE= A3tott dxj
7HA] BALE F8 9] TR ofxJofeloln Hd HES
1:1.76, & 60-704]¢] AFAto|A &3] WAst= Ao
2 5o} 9t

NHHS] 42 #2710l thal M= B 744 7Ho] 9)
ov o}% ksl AYE] YA Bk 1 F A 1A
18Fo] cerebral autoregulations #3lfste] A
£ farstal o2 Q&) basal ganglia 417 AN Zoj A
@714 At o] &/33tE A gammaaminobutyric
acid(GABA)7} 11 Z2= = ZAo| dlojeta A3t 1
A3} thalamusZ 7=
o] &0]E9] thalamocortical excitatory driveZ} 9]
L]— NHH7]' Hl—i\ﬂz,-]-r)rjz Ho]\jr w o],L]-h 3 E]—Oi o]
& hyperviscosity7} HEHgH S &FA17]L, st
striatal neuron®] YA o] B71th= Aot

NHH®] 714 &3] 487 29 CT 2AL ZAo
= HiE putamendt caudate nucleus o 2 &%
& Kol ZlolH MR oAM= F4do] A& W% basal
gangliaol 29 74 A T1 AR FolA 1L HNEZE7}
U= Zolth. Putamen HildE 719 BE F2 oA
3 WM™ putament G508 IHEE FeE &
sttt} Putamen E}—"—QE &3] Y+ F+XR & caudate
EA| globus pallidus® IHE 4 It}

Lt o |

inhibitory gabanergic projection
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nucleuso] 1l
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M dBEA L ASAETE e W, T2 3 9
FolMe st *J ZEE e 4 QA SWIOAE
susceptibilityE Ho|7|& 3ol Holz] ge= HLSL 9
Thal &3fA ok % 35‘ 2= dFHR Sl 3

o i

5 3 Yol e A7t thEEo|L, MROA]
L g=o] A U AR E AT ZTo] HEE Hol
= 342 sZT Yehd+= A% BiEo] it}

(1 YRRlzp2) Aepinjes ‘yg sunp



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

%= basal gangliad] T1 A&
#afoF & ZEdgo R Z7|7k v

T — .

BEA, B 1A, 51874 et

R

disease, 4143 Z9H 34, Al

U calcificationo]gt= F740] =], tiFEE ol
7t A olgt= HoA = calcification 2 H= petechial
hemorrhage7} £t 7153 9902 Azwojgt) 1
2y Al 74 24 AAIA £ striatum F-9of] A7A|
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Summary
Y dIE FE5o|Y Y AHTE BFEE SAfolA
CT/¢ corpus callosumo #&%o] Ho]ALt, MRoJ|A
corpus callosum body, splenium, genu ¥ 14 @&,
TEAE AR ol T1 A AEAE, T2 1L A%
T o] e A9, 8 A, 93
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<Esophagography>

Case 8. 22/ M, Incidental mass in the right posterior pharyngeal wall

<Laryngoscopy>
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<Neck CT>
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**Sinonasal tumors
@ Introduction
+ Sinonasal tumors
: rare, malignant is more common than benign
: about 3% of H & N cancers and 1% of all malig-
nancies
: peak incidence: 5th-6th decade, male predomin-
ance
+ Clinical symptoms
: rhinosinusitis: runny, stuffy nose, lacrimation,
epistaxis
- Imaging
o Role of imaging
- Narrow down DDx
- Benign/malignant
- Extent evaluation
o CT: bony change
o MR: characterize soft tissue, extent of tumor,
perineural, perivascular spread (dural, orbital)
- T1, T2, T1+C, DWI,

® Case presentation
W Case 1. M/53, Right nasal obstruction (onset: 8YA), s/p Rt ESS

@ Kinds of sinonasal tumors

 Benign and malignant epithelial tumors
o Papilloma, squamous carcinoma, adenocarc-
inoma, salivary gland neoplasm (adenoid
cystic carcinoma, mucoepidermoid carcinoma,
adenocarcinoma)

+ Neuroendocrine tumors
o Olfactory neuroblastoma, sinonasal neuro-
endocrine carcinoma, sinonasal undifferentiated
carcinoma, melanoma, Ewing’s sarcoma family,
peripheral nerve sheath tumors (schwannoma,
neurofibroma, MPNST), meningioma

+ Hematolymphoid neoplasm
o Lymphoma, plasma cell neoplasm, chloroma,
Langerhan’s cell histiocytosis

+ Primary soft tissue tumors
o Vascular (hemangioma, angiofibroma, angio-
matous polyp, angiosarcoma, hemangiosarcoma,
Kaposi’s sarcoma), muscle (leiomyoma, leiomy-
osarcoma, rhabdomyosarcoma), lipoblastic
(lipoma, liposarcoma), fibroblastic (fibrous
histiocytoma (benign and malignant)
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« Sinonasal papilloma

« Arise from ectodermally derived Schneiderian mucosa
« Inverted (m/c), oncocytic, exophytic (fungiform, septum)
+ 0.4-4.7% of all sinonasal tumors
« Imaging features
« Almost U/L, sinus wall focal hyperostosis, expansion, remodeling of adjacent bones
« Convoluted cerebriform pattern on T2, T1+C
« Recurrence (4-22%), malignant transformation (SCC)

Hm Case 2. M/28, recurrent epistaxis
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« Juvenile angiofibroma
* Benign locally aggressive sinonasal mesenchymal tumor with rich vascular supply (vascular
malformation?), 0.5% of all nasopharyngeal neoplasms
« Clinical symptoms: profuse epistaxis in young adolescent boy
« Arise from testosterone sensitive cells at pterygoid plates (PPF):adolescent male

(1 YRRlzp2) Aepinjes ‘yg sunp

* Residual/recurrence: 15-50%

+ Imaging features (involvement of sphenopalatine foramen, pterygopalatine fossa)

« CT: broadening of fossa, foramina, displacement of bony structures

« MR: heterogeneous signal on T1, T2 with signal voids, intense enhancement supply from IMA; Asc
pharyngeal artery)

Neuroimaging Clin N Am 2015:25;595
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3. Eggesbo, H.B., Imaging of sinonasal tumours. Cancer
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an maging Features. Neuroimaging Clin m, MR perfusion imaging. Dentomaxillofac Radiol, 2015: p.
2015. 25(4): p. 595-618. 20150074,
2. Yang, B.T., et al., Routine and dynamic MR imaging
study of lobular capillary hemangioma of the nasal cavity
with comparison to inverting papilloma. AJNR Am J

Neuroradiol, 2013. 34(11): p. 2202-7.
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& 13.

CT angiography ¥ 2957 MRIE Al&5}¢{t}.
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=2 15. Carotidynia presenting with acute
ischemic stroke

A 50-year-old woman was admitted to the
emergency room with transient left side weakness
and mild dysarthria for 90 minutes. She had an
accompanying pain of the right mandibular area
which was radiating to the ipsilateral neck over
3 weeks. The pain was not accompanied by focal
swelling or redness but, as the symptom triggered
uncomfortable feelings, the patient massaged
around the painful area frequently by herself.
She had stable vital signs (blood pressure: 116/59
mmHg, heart rate: 69/ min) except mild fever of
37.7°C. Blood laboratory examination revealed no
specific findings except elevated ESR level (44 mm/
h). Initial neurologic symptoms were recovered at
the admission day, except neck pain which led to
the National Institute of Health Stroke Scale (NIHSS)
by 0. Diffusion weighted imaging (DWI) showed
some multifocal infarctions in the right basal
ganglia, frontal cortex, and parietal cortex. Axial
source image of the time of flight (TOF) carotid MR
angiography showed massive intraluminal filling
defect on both right common carotid artery (CCA)
and internal carotid artery (ICA). Volume rendering
imaging showed the filling defect of long segment
in the CCA and ICA. She was treated with dual
antiplatelet agents and anti-inflammatory drugs
initially.

On the fourth admission day, neck pain was
relieved and the patient had no specific clinical
symptoms. For evaluation, high-resolution carotid
plaque MR imaging with enhancement was
performed. Vascular inflammation was suspected
by contrast-enhanced MRI showing circumferential
enhancement on the right distal CCA and carotid

bifurcation. Other specific findings revealed
mural wall thrombus and intimal disruption on
the inside of the circumferential enhancement
area which was also confirmed by carotid artery
sonography. She was treated with prednisolone
20 mg once a day, anti-inflammatory drugs, and
continuous heparinization. Follow-up contrast
MRI which was performed 10 days after initial
imaging study, showed complete resolution of the
mural wall thrombus with intimal disruption and
marked decrease of the circumferential carotid wall
enhancement. She was discharged with no specific
neurologic or clinical symptoms on day 20 after
admission.

Discussion

At the admission day, the patient had only
unilateral neck pain and her neurologic deficit
(left side weakness with mild dysarthria) was
resolved as transient ischemic attack. Unilateral
neck pain is a non-specific symptom that has to
be differentiated among several disorders like
carotid dissection, cervical lymphadenitis or tumor
including carotidynia. By careful history taking,
physical examination and brain imaging study, we
could distinguish carotidynia from other diseases.
She never had a thunderclap headache (severe
and sudden-onset headache) and neither Hornor’s
sign as a symptom of carotid dissection. Cervical
lymphadenitis and tumor was ruled out because
of impalpable mass and no evidence of enlarged
lymph nodes. Several diseases are known to be
related with carotidynia such as migraine or viral
infections. Characteristics of reported migrainous
headache associated with carotidynia is dull and
deep-seated pain that is aggravated by motion
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around the affected side of the neck. However our
patient had no previous history of migraine and
her pain was dull and superficial around the right
mastoid area without deterioration by movements.
She also had no evidence of viral infection on her
blood test.

We could diagnose carotidynia in our patient
through aforementioned clinical approach and she
satisfied the International Headache Society (IHS)
criteria of carotidynia8. She had been suffered from
neck pain around the right mastoid area radiating
to the ipsilateral side and this symptom was
accompanied by carotid vessel wall inflammation
evidenced by MR imaging. Though, she had three
other specific findings which are unusual among the
well known carotidynia characteristics.

Firstly, there were mural wall thrombus and
intimal disruption on carotid artery to the ipsilateral
symptomatic side. In 2004, the International
Headache Society (IHS) published modified criteria
for carotidynia excluding structural abnormality
of the carotid artery. General consensus about
imaging findings of carotidynia have demonstrated
as follows: continuous involvement of the distal
CCA, bifurcation, or proximal ICA; concentric
enhancement of carotid wall and surrounding
tissue; mild luminal narrowing. MR angiography
of our patient was in accord with prenominated
findings but also showed mural thrombus and
intimal disruptions. There are only a few cases of
carotidynia with thrombus formation. Woo et al.
reported a carotidynia patient with an eccentric soft
plaque in the distal right common carotid artery.
Matsubara and colleagues also reported patient with
carotidynia and intramural thrombus. Both cases
received a treatment with steroids which showed
reversible changes by following brain imagings and
none of them had complication as ischemic stroke.

The second unusual finding was accompanying
ischemic stroke and symptom duration of
carotidynia. To our knowledge, there are few reports
about carotidynia accompanying with ischemic
stroke. Our patient had multiple infarctions on the
ipsilateral side of carotidynia and correlated with
the possible vessel territory. We do not know the
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exact mechanism between carotidynia and ischemic
stroke but, coexisting mural thrombus and intimal
disruption on the carotid artery might have played
a role. According to the IHS criteria, neck pain over
the carotid bifurcation persists less than 2 weeks that
was different from our patient of 3 weeks. Previous
reports suggested that severe carotid inflammation
was sufficient to make thrombus formation because
perivascular inflammation might be propagated to
the lumen which brings about thrombus formation.
Longer duration of carotidynia in our patient might
have aggravated perivascular inflammation with
mural thrombus and this factor had a possibility to
contribute to ischemic stroke.

Lastly, she frequently massaged her right
mandibular area around the carotid sinus by herself
because of pain and uncomfortable sensation.
Due to possible eventual complication of carotid
sinus massage (CSM), there are well known
contraindication; these are known carotid stenosis,
transient ischemic attack, history of stroke within
the past 3 months, audible bruit over carotid
arteries. We propose that the CSM was an another
important triggering factor of ischemic stroke in
this patient.

In conclusion, long term duration of carotidynia
may be presented with intramural thrombus and
intimal disruptions. According to our patient,
carotid sinus massage on the symptomatic side of
carotidynia could be another promoting factor of
her ischemic stroke.
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&| 16. Complete resolving of intracranial
atherosclerosis or vertebral atherosclerosis
after lipid lowering therapy

A 50-year-old man was admitted to the
emergency room with right hand clumsiness for 1
week. He underwent the routine MR examination
for evaluation of brain. DWI showed multifocal
infarctions in the left MCA territory and borderzone
area. MR angiography showed the severe stenosis
of the left distal MCA. We performed the high-
resolution MR imaging for evaluation of MCA
plaque. We found the fibrous plaque with small
necrotic core and strong contrast enhancement
of MCA plaque on high-resolution MR imaging.
He was treated the lipid lowering therapy for
1-year. After one year, MCA plaque was completely
disappear on high-resolution MR imaging.

Discussion

A carotid MR classification of plaques, modified
from the American Heart Association (AHA)
grading system, has been developed. A type IV/V
plaque describes “vulnerable” plaques with a large
lipid core, whereas an AHA type VI plaque exhibits
features consistent with acute events, as suggested
by IPHs, cap ruptures, or thrombi. Carotid MR
imaging in patients experiencing minor stroke and
transient ischemic attack (TIA) showed a higher
proportion of type VI complex plaques compared
with asymptomatic controls. Takaya et al reported
that among patients who initially had asymptomatic
50% to 79% carotid stenosis, arteries with thinned

or ruptured fibrous caps, IPH, larger maximum %
LRNC, and larger maximum wall thickness by MRI
were associated with the occurrence of subsequent
cerebrovascular events. Therefore, the early
detection of IPH as well as the accurate diagnosis
of LRNC and the status of the fibrous cap is very
important to determine on carotid MR imaging.

The development of IPH poses an immediate and
long-term effect on plaque progression and seems
to alter the biology and material history of carotid
atherosclerosis. Intensive lipid therapy significantly
depleted LRNC without IPH. Regression in
overall plaque burden was observed primarily at
locations with a LRNC. The detection of IPH by
MR imaging primarily relies on the identification of
methemoglobin, which is an oxidation product of
hemoglobin.

In our case, lipid core and plaque of intracranial
atherosclerosis was completely disappear after lipid
lowering therapy.
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Case 17: Hypoglossal canal dAVF (dural
arteriovenous fistula)

Dural AVF+= dural artery®} dural venous sinus/
meningeal vein/cortical vein Ao]¢] H]A/GH QI WE
o] HA¥&tE= Agto|t}, o]FH venous sinus?] 9z o wh

BE5E 3l (e.g., transverse, sigmoid, cavernous
etc.), skull baseol] L st H ZHZ O Z dural sinus
o involvement= §1& 4 At} Gradinge dural sinus
oA g 79| BHeF(antegrade vs. retrograde)3} cortical
venous reflux®] o} R 2 AR =}

Hypoglossal canal dural AVF(HCdAVF)+= anterior
condylar confluence(ACC) %+ anterior condylar
vein(ACV)ol| #AY3}= subtype &2 intracranial dAVF

Figure | Tha anaiomic schonse of the aniorior condylar con
Duence and surfcandong vemsous oomplex. AU aslefssd
wondylar coalluenee, ALY, amenor condylar veen, U8 cav-
erncus snus 1OA: snkermal cerebral artery. 1Y imicmal
jugslar vein, IPS: inferior petrosal sisus, J13: jogular balb,
LW Lateral cosdylas veis, POV pivibciod condylas ves, 55
sigassid sy, VP vertcbral venous plexe, a2 asasicanoli
chsnnel wiih L1V or jusalar bulb. b anasiomise chanmel wiih
IS, o anasiomeoby chamne| with branches from 1OA vonows
pleaen [Trolard s inkrios pobro-oocipilal vean), o) anasio-
menies chaminel wah prevertebral venous plevus, # hypoglos
sl canal
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9] 3.6%-4.2%% R ETH ACC/ACV F99 B4t
venous connection®Z HCJAVF= t}Fst venous
drainage patterng }Ro| ofo wa}l theFst clinical
presentations B Y 4 th ofgf oA venous
anatomy(reference 2)¢} arterial feeder(reference 1)
&5 Utk

L9F3tH ACC+ hypoglossal canal®] extracranial
aperture®] 9=]8t |t 5 mm 2]7d 2] venous structure
2 internal jugular vein(IJV), IPS(inferior petrosal
sinus), ACV, internal carotid artery venous plexus,
lateral condylar vein(LCV)2} ¢120¢] Ht}, o] & ACV
+ ascending pharyngeal artery®] neuromeningeal
division®} 33t hypoglossal nerve FHE| plexus
£ o]&t}. olgst Bx5tA AZH venous pathway

Fig. 1 Schematic dmwing of intrecmnial aner@l feeder roukes
(wrows) of a hypoglossal canal DAVF (asrerisk), AP ascendng
panngeal artery, O carotid camal, FAf foramen magnum, HC
hypoglossal camal, /CA intemal carotid anery, JF jupular foramen,
LA lateral clival anery, MC4d medial clival anmery, MF mastosd
foramen, 4 occipital anfry, PM4 posterior meningeal arery, Fd
wvenehral artery
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& cavernous sinus, vertebral venous plexus®}
communication 7}53}tt,

7t &8k F4+2 pulsatile tinnitus(75%)2 venous
bruit9] temporal bone conduction®.2 ¥gsit} &=
HAZ cavernous sinusZ9 refluxol] €3t orbital
symptom(chemosis, proptosis, diplopia)¢] &3t}
(30%). ACV7} dilatation%]©] venous hypertension/
pulsatile compression© = hypoglossal nerve palsy
T+ involuntary tongue movement7} & 4 Tt
(11.7%). 2 9] intracranial hemorrhage, dizziness,
otalgia, facial palsy 50¢] E&A| WAy},

HCdAVF9] HgAFo)sta ke arterialized ACC/
ACVE ZQIgte g2 & 4 ot CT angiography
9] early arterial phased]A] o]& &Q& 4 <l
t}. Conventional MRIO|A &= dAVFE Ast=T
sensitivityZ7} @oj 7ttt 18y =EA HCAAVF7}
skull base®] hypervascular tumoret o] B 4 Q)
t}. TOF-MRAS] source image©l|A] arterialized ACC/
ACV$} venous pouch®] anatomic localization©] 7}s
3ttt Dynamic 4D MRAYJA DSAQ} fAISH ARE &
4 AT spatial /temporal resolution©] o} % &gt
angiographic characterization2 ©J3t}t. Hypoglossal
canal®] widening®] ZHH& Q0 AAOEA HYU 4 9T},

Conventional DSA+ 3D rotational angiography2t
FHeto fistula® location, arterial supply, venous
drainage routeE &<Qlsl+= gold standarde]|t}. 3D
DSA9] source image+ fistula®] F&3t QA& Kol
™ drainage pathway®t FHE] bony structure2te] &
A @ stenosisE & HojFo] (2 AYS Aee=d 2
+49 JRE Fr} HCAAVFY arterial supplys F
2 ascending pharyngeal artery®] neuromeningeal
division (92%), transmastoid branches of the
occipital artery (56.3%), meningeal VA branches of
the V3 and V4 segments (47.3%), clival branches of
the meningohypophyseal trunk (21.4%)ef 9Jst™ &
2 3¢ F&/dolth. EEA posterior auricular (13.4%),
middle meningeal (14.3%), accessory meningeal,
and internal maxillary (5.4%) artery®] supplyE ®r=
=8

HCdAVF9 28+ #A7} orbital/cortical/
perimedullary venous 7} 171} intolerable pulsatile
tinnitus& EA438t= 49 o]Fo] %t} Endovascular
treatment+ transvenous approach(TVE)gt
transarterial approach(TAE)= UHtt TVES] ¢ =
2 clinical cure rate(91%)E Rojn W& therapeutic

risk (permanent morbidity 2.9%)& HQIth. =2 5
[JVE &3t ACC/ACV venous pouchol| F3to] o]
FoAH coilo] 7P @ol 21t} (92.7%). TVES] 7%,
coil®] mass effect2 YA T+ F7-3] hypoglossal
nerve palsyZ} #8& 4 Qltt, TAE+ arterial feeder
9] superselection$ embolic material& Ar&3}= H
MO = venous approachd] Agto] AL venous
drainage”} cortical/perimedullary pattern¥t Exj
g 73 AFg3h PVA particled =& AAEE Q13
AHEEA] ¢k=Th NBCAY Onyx 22 liquid embolic
material7} 2 AFEE =, cranial nerve IX, X, XI,
XI1¢] vasa nervorumo| ascending pharyngeal artery
9] neuromeningeal division®] supplyE ®7] wj&
of lower cranial nerve palsy2] 9&/do] St} T3t
ascending pharyngeal artery®} ICA/VAY] dangerous
anastomosis® stroke®] Y= It} 1 & surgerylt
radiation therapyx treatment option®|t}. 5.8% A=
o] 4+ spontaneous occlusion® #H&E o] low grade
lesion®] 749 Z4F0] tolerabled ¢ observation®
optiono] & 4= 9t}
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Case 18: anomalous course of vertebral
artery (VA)

tth40] & vertebral artery (VA)Q] BA4HA Q1 1%
2 ARE t}&7t 2t} Subclavian arteryoll Al 7] A5t

o] C5 == C69 transverse foramens AYstar (V1
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extraosseous segment), C2-69] transverse foramen
< Bsitt (V2, foraminal segment). C2 transverse
forameng E3] Uz & atlantoaxial joint FHO
2 posterolateral curved &/J3}3 C1 transverse
forameng £33 ¥ medial direction®2 F33}
o atlas®] superior articular process® H&% S F3
Stt} (V3, extraspinal segment). ©|% duras £33}
3l anteromedial direction©Z foramen magnum-<
E3 & JiZE VAS} basilar arteryE F/dstth (V4,
intradural segment).

StH | cervical spinal levelol= 2+ cervical level
o] w= segmental branch7} VASA 7]AJ81H, o] &=
anterior/posterior spinal artery®} ofzf 133} Zo]
communications ©|&t}, (posterior spinal artery®}
lateral artery systemo] Cl levelo| A Z-& systemo]2}

= 78 T systemo|ghs Fo] B Qltt)

ofgf ¢4 I3} Zo| lateral spinal artery= VA%
C1-4 levelo A segmental connection®] $12™ PICA
¢} cranial anastomosisE o]&t}. &g IAo|A Cl
segmental®} 71 cranial ®&F¢ lateral spinal artery
7} hypertrophy® 739 duplicated distal VAS] E&
= HolA =™, true distal VAZ} gAY wj-$ AT
anomalous course of distal VAS] &8 H It} (o}
I8 ke Teh R EF).

o]#&t VAQ] anomalous course ¥ tortuosity= &3]
B 4 AT o] 2 A% neurologic deficite EETH Al
AA 12 ES Gete 9 4242 mass effectet o
Eo] arterial pulsatile flowel] &Jste] F/¢o] HAYst=
dl, 9]0l Wt cranial nerve palsy, pontomedullary
dysfunction, cervical myelopathy ¥ radiculopathy

1 = basilar artery;
anastomasis (lateral spinal artery system);

3 = extradural intersegmental anastomaosis
(wertebral artery);
& = C-1 vertebral level;
8 = C-3 vertebral level;

portion.

Mo| EHEHS = vertebrobasilar systemO] A
]

2 = intradural intersegmental

4 = AICA;, 5 = PICA;
7 = C-2 vertebral level:

ICP = intracranial
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&5, 6
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WALS (AREHST SHER)

&l 5

68 / F

Mental change

Generalized edema: a year ago
Dry cough: 1 day ago

Dyspnea, chilling, fever, dizziness: few hours ago
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Fever, cough, blood tinged sputum: 2 weeks ago
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12 Days later Antibiotics Tx
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daZz 2: 5 —(38) Infection and injury
1

1:00-11:15 ZimAA 2
Y dd(MHstu g ), HAF(R Mt E H)

&2 13, 14

| 13.
o

774 AAEALE 2014 Acute monocytic leukemia @Il chemotherapy B2 H 2016W 69 S|4 &
FAZo] Qlt}. 20179 19 A 45 = dizziness2 U393 WBC 90,560, HB/Hct 8.0/23.6, Platelet 23000, blast
92% 2 relapse 2] 431E % 38T fever7t HE o] chest CTE #93hict.
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68A] A AL Z left lower lobe?] adenocarcinoma® lobectomy Al F ]2 oA WX g Wi ha}
1. Dyspnea Al&1# WAttt GA| nasal prong® & 5L9] A4S FFHol SpO2 97%=S A3 om ZHA
2 THE o] gt

olu|AE= 27t (a) & A%, (b) Y AE, (o) WY 3 1704 chest CT lung window setting image©]th.

81

(¢ YRki2) Aepinjes ‘pg sunp



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

Fa3Y 2: 8 —(3%8) Infection and injury
1:15-11:30 doEA 2

&2 15, 16

& 15.
o

47X Ao 2 ESRDE kidney transplantationA| 8t 2] 29 A %= 4, left side Quinton catheter (non-
tunneled hemodialysis catheter)& @1 Z3t chest radiograph ¥ serial radiographZ7 0|t}

Immediate CXR
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AT E WEA] G 459 bio-switch H&& o= &4t
ZGA oI}, o]gldt &/d3t MR AR PA = MR 29
A2 #0]&= Gd-chelateZ} AW EE2}Q] T1 7] o] ¢+

A
NZHE 3= 7] Ae olgaHA Hiuy AR 2
A Gd-2JA Y B9 2952 aIE HEU7] L)
Me 7HEdw(Gd) —L”LJ T4 82 (bound water)7}
4o BB} (free water)@t AFSEA] w o] dojrtof
t} (Inner sphere 7|4, 1% 2, Caravan et al., Chem

Rev. 1999).

®_H20 <= Hzo HzO
V

Out Sphere

Bound
water

Inner Sphere
<2l 2>

O

A Gd-ZYAE o] &3 E/4d3F MR

7tEdE W & 2227 A 224 gho] o
oAU Xates EARAE T4 s ]
ol oJejA Tt sjFEATE AAEES FOoEA
o B4 Aol oyl fPREAR o] FolX &
o] HIAMA MR 29A7F £F&TE YetUA= L
Pz e AL 2YETE UEH)A RaEZ 3
o} “Egad" 2FAE A2 & & A=t oFedd 54
BAE 2278 G(sugar) TEES A B-2
EAtholA| (galactosidase) &4 EA3E #Esih
(Louie et al., Nature 2000). &, Gd-Z9A|7} 29 a7}
£ FUES Y(sugar) +2REE F45 HYEl ol
Al FAFSHA A A ol A ?é-%ﬂr% Bl Eofriuth
7} B-ZEEA|tIotA (galactosidase) EAE TUH &
2% go] 93] Y(sugar) TREO] ZolA WA FEAo] ¥
AR 7V wY & 22AE A EEAC A58
wgho] dojupal wEkA 2934 aE YeEhdY (18
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Caad

NCAM

<2l 5, adapted from Genicatti et al., Cancer Res,
2006>

b

EOE A2 dEHESO Bo] AHEEHE Z=E
(Liposome) ol o479 A &2 Gd-2FAE 4
3t IZAEE /fAHe 4% 9t} Gd-loaded =&
TRAE ©]83t MR EA9449] o2& Mulder 59]
B3t ol ntAE o] &3 FHW A Bl MR
& 733 47} Yok (Mulder et al, MRM 2006).

Gd-loaded B EEE o] &3t &AJ3}(activatable)
BEAYEY dEs 25 784 gE2F YR A

A Gd-2YAE HAsto] B ExFo] A= 2% o3t
AAx = BEZF W A= AER Gd-RGA7F bulk-
water®} A-GEA EEAL o] o|RojR| x| Bl =Y
ANE WA Zslthrt g Z2Fo] MAE &% odolr=
g EEo| MAHA YR HEA} Gd-ZFAH7F &5 o]
bulk-water?} A{-EA EEA 1&o] o]FYOEA
7% T1 A3 57 YepdA Edt.

7V E(Gd) U=UYAE o] &35t EAPLLS ofg &
z71gA o)t} A4 Gd Y=YAZE YA37] 3-10 nm
o] A3} 7hEE ol HAlEl lom 43} 7tEdE Uk
AR ¢ atgtdis gl As T1 2YEAZ S YEHY
= A02 &#HA At} (Park et al., ACS Nano 2009, 71
g 6). 7189 YA o AEA Gd-2FAE thFS
2 gAsty QREE =ol= WA vis) Atst 7tEeE

Aol A U EE @2 1 olf& A 7=
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before P i i

<2l 6. adapted from Park et al., ACS Nano, 2009>
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15:40-16:00
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ZHIME 2
P 2XIS(2UH2th 2|838R), olFs|(d7 2ot A dM2EH)

Molecular Imaging using Ultrasound

of & &
A

Ultrasound contrast agents, in the form of gas-
filled microbubbles, are becoming popular in
perfusion monitoring. In addition to the ultrasound
contrast agent, they are employed as carrier of drug
or genes. Therapeutic substances, including genetic
therapeutics, can be attached to or incorporated in
the microbubbles for ultrasound-triggered release in
the insonated organs and tissues. For the molecular
imaging and specific delivery of drug substances, the
use of specifically modified microbubbles would be
needed.

The mechanism of Ultrasound (US) and
microbubble mediated drug delivery includes stable
and inert cavitation resulting in sonoporation.
Sonoporation is known to improve the delivery of
therapeutic materials into cells and to modify the
vascular permeability causing increased extravasation
of drugs and drug carriers.

The combination of nanotechnologies and external
ultrasound triggering is providing novel approaches
to achieve spatio-temporal control of drug delivery.
US can be used for releasing local drug from nano-
vehicles circulating in the blood, enhancing the
extravasation out of vessels, and increasing diffusivity
of drugs.

In other aspect of ultrasound molecular imaging,

targeted ultrasound contrast agents can enable
targeted imaging for specific targets. In recent study,
Kinase Insert Domain Receptor (KDR) targeted
microbubbles showed increased expression of KDR
in malignant ovarian and breast tumor in first human
clinical trial studies.

Blood brain barrier (BBB) is our protective
mechanism for brain tissues with tight endothelial
junction. For treatment of brain disease such as
brain tumors, transient BBB opening is needed. The
focused ultrasound (FUS) will be one of solutions for
transient BBB opening.

In this talk, several researches regarding drug
and gene delivery strategies using ultrasound will
be presented with the introductions of emerging
technologies such as PAI and FUS.

The use of advanced contrast agents and ultrasound
as a tool for targeted imaging for specific targets and
for increased local gene and drug delivery has an
enormous clinical potential, especially in oncology
and vascular clinical applications. The encapsulation
in microbubbles and subsequent local release,
deposition, and potentiation in the target tissue
by ultrasound will help improving the therapeutic
effects, lower the incidence of side effects, and finally
achieve successful therapy.
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16:00-16:20 ZIMIME 2
I EXIS(AHML 2|83 8R), o|Fs| (Y2l HdMSEY)

Opportunities

oM

H

In vivo Molecular Photoacoustic Imaging:

0
F
[
4

and Challenges

L
Ofo

1%
K]

High-resolution volumetric optical imaging
modalities, such as confocal microscopy, two-photon
microscopy, and optical coherence tomography, have
become increasing important in biomedical imaging
fields. However, due to strong light scattering, the
penetration depths of these imaging modalities are
limited to the optical transport mean free path (~1
mm) in biological tissues. Photoacoustic imaging, an
emerging hybrid modality that can provide strong
endogenous and exogenous optical absorption
contrasts with high ultrasonic spatial resolution, has
overcome the fundamental depth limitation while
keeping the spatial resolution. The image resolution,
as well as the maximum imaging depth, is scalable
with ultrasonic frequency within the reach of diffuse
photons. In biological tissues the imaging depth can

108

be up to a few centimeters deep.

In this presentation, the following topics of
photoacoustic imaging will be discussed; (1)
multi-scale photoacoustic imaging systems (i.e.,
Photoacoustic Nanoscopy, Optical-Resolution
Photoacoustic Microscopy, Fast 2-Axis MEMS based
Optical-Resolution Photoacoustic Microscopy,
Intravascular Photoacoustic/Ultrasound Catheter,
Virtual Intraoperative Surgical Photoacoustic
Microscopy, Acoustic-Resolution Photoacoustic
Microscopy, Clinical Photoacoustic/Ultrasound
Scanner), (2) morphological, functional, and
molecular photoacoustic imaging, (3) potential
clinical applications, and (4) contrast agents for
photoacoustic imaging.
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Cellular Imaging & Metabolic MR Imaging
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L2 & (cellularity) & S48t T4 = A&
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diffusion coefficient)7} &% 1 9},
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17:00-17:20

HHME 2
HRAGAMLHSDER), FRUZLDE)

Encouragingly the current research efforts start to
implement the latest concepts of precision medicine
via theranostics that incorporate aspects of both
molecular imaging and drug delivery. Coupled
with the ultrasensitivity from high crystallized
monodiverse metal oxide nanoparticle, smart
contrast agent evolves from an anatomically targeted
imaging tool finding very small sized tumor to a
functionally targeted monitoring tool furnishing

real-time data on biological events or molecular
performances. Context-sensitive pharmocodynamic
activity have been in addition held together to the
intellectual imaging probes by diverse strategies for
activatedable delivery system. Such achievements
in theragnostics with utilizable efficiency will be
translated in clinical setting and considered as a key
factor in planning personalized cancer therapies.
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17:20-17:40

HANME 2
AR TS DY), YU (ZS S )

Recent developments in high-throughput molecular
techniques promise to generate biomarkers driving
the future of personalized medicine. Gene expression
profiling has the potential to gather key information
regarding biology and its relationship to diagnosis,
prognosis and therapy. However, a main limitation of
these techniques is the need to acquire tissue for gene
expression profiling through invasive biopsy thereby
limiting the clinical application of this method in an
everyday patient care setting. In addition, in these
biopsies samples are frequently obtained from only
a part of the lesion and therefore do not entirely
represent the lesion’s unique anatomic, functional,
and physiologic properties, such as size, location, and
morphology. Many of these features are obtained in
routine clinical imaging exams and are very useful
for diagnosis, staging, and treatment planning.
Although these image features provide anatomical
and morphological information, only few studies
have generated a “radiogenomics map” integrating
the genomic and image data thereby introducing the
field of “radiogenomics” or “radiogenomic imaging”.
Specific radiological tumor phenotypes can be used
as surrogates for signatures of gene expression. If
imaging can be linked to these treatment-response
gene-expression patterns routine clinical imaging
is able to predict the likely response to specific
chemotherapeutics and helps to choose the best form
and duration of treatment.

In patients with glioblastoma multiforme (GBM)
Zinn et al. introduced a new diagnostic imaging
technique to assess molecular cancer subtypes
and genomic correlates of cellular invasion using

112

quantitative magnetic resonance imaging (MRI)
volumetrics and large-scale gene- and microRNA
expression profiling in GBM. Based on The Cancer
Genome Atlas, discovery and validation sets with
gene, microRNA, and quantitative

MRI data were created. Zinn et al. showed that
in patients with GBM the used fluid-attenuated
inversion recovery sequence reliably detected main
cancer genomic components responsible for cellular
migration and invasion. In addition it revealed genes
and microRNAs highly associated with mesenchymal
transformation and invasion. As cellular invasion
is one of the main causes of treatment failure, the
surgical extent of resection and adjuvant treatment
planning are highly important. Thus, the authors
conclude that the used method has potential
therapeutic significance since successful molecular
inhibition of invasion will improve therapy and
patient survival in GBM.

Radiogenomic imaging has the potential to catalyze
the health system by creating imaging biomarkers
that identify the genomics of a disease. The use
of noninvasive imaging as a surrogate for gene
expression profiling is a quick and reliable tool which
has the potential to replace high-risk invasive biopsy
procedures. Additional studies with larger numbers of
patients are necessary to confirm links between gene
expression patterns and imaging features permitting
fast and reliable clinical diagnosis of tumors as well
as estimation of prognosis and decision for optimal
therapy.
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Molecular Imaging with Endo — and Exogeneous Agents: CEST
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@ 2918 o & HolA AU 27 A8 R B
g 4 QEE 3tAY physiological and pathological
conditiono] thgt F7}4Q ARE A7) A= TE
Wio] dasitt 183 WHORE 7]E0] AFRE L 9
< 0¥ 93 7S A EAY M2 9 71HE
ek T MRIE 294 o 3k wlol gt

QA HkA ‘_1 MRI 2YA= &9 T, T, relaxation

times valueg WA Z 4 ‘RA% E4E stk MRI 2
A= %%L} FollMe 2QAY =7t RorA A
TEsh= Zo] oF 7] wjEo A ol 7Hg wol &
St 2o YA Qe H3tE EAS BEste A
QA HHE o] &3 Eoh. A B4 W3 A &

o] Y& BA HPH LR 2GA Y] YA E Tt
gt o|HH XYAE L&A EALTAAN doluhe=

HskE gdstd & 71] HER 01315} I HE 2

H

B oo A7 e Chemical Exchange
Saturation Transfer (CEST) 944 7|HE EH
molecule?] $JA& 7HHA OS2 HEst= PYHOZAN B
A% 71 9] g FFolth. 1y CESTYAlA<]
Z% W3l B9 T3} T, relaxation time & W3HA|
7]+ A= 2 saturation® chemical?] exchange
gito] o3 WAt} o] a3tE |EsH7| YA = off-
resonance saturation¢|gh= 7| H& AFg-sjof st=d),
o] 7I'H& AHgats o2 7S] Aol QoA Z+
Z+& 4 osfigt= Aol B a3ttt
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water ¥9F of2} Lipidset “Bound” water A&7} &

A, 1EfA 2271 “Free” water 9] GAHS 7]
YeM= 2 Q9 tE AT ES AANF st=d|, AA
I 0 2 A off-resonance saturation 7|'H& AH&E 4

AT,

“Free"” Water

Lipids “Bound” Water

217 Hz
Frequency (Hertz)

1500 Hz

Figure 1. '"H NMR of human body. Adapted from
http://mriquestions.com/fat-sat-pulses.html.

HZ Lipids AEE A|As}7] A= “Free” water
NS E A7) Ao “Free” water 25 ¢F 3.5 pm (off-
resonance, 217 Hz @ 1.5 T MRI) ¥r& Eo}%l Lipids
(fat) A &of 3|F3t= frequencyd] focus® RF pulseE
HA 748 A lipidse) /\1§7} saturation (off-resonance
saturation) | =% o & & P4 Ao Hrt (Figure
2). o] 4L Lipids /dE.J saturation®| water Al
SO 9FS FA &l Lipids AT At E3]
DA MRI ZH]o A& lipid A&7t AFtA| 2] gEo ™
chemical shift artifact (Figure 3)2 Ueh}7] wj&o]
A7 Q= Atz & 4 AA
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(@)

@ - (d)
90° fat-selective
] RF pulse

Only water
magnetization
remains

W 4 Gradient spoiling w
of transverse (fat)
magnetization

Figure 2. Principles of the fat saturation mechanism.
(@) '"H NMR of human body, (b) Fat Saturation pulse
sequence, (c) magnetization changes of water and fat
induced pulse sequence (b) and (d) fat unsaturated
(upper) and saturated (lower) images.

Adapted from http://mriquestions.com/fat-sat-pulses.
html.

tray o: water

superposition
of signal

\ Y
plastic cup of
vegetable oil

frequency encoding direction
—————

Figure 3. Chemical shift artifact. Adapted from http://
www.revisemri.com/questions/artefacts/chemical_
shift_artefact.

T HAZ T, relaxation timeo] WS ZotA H&
frequency 9ol - A A= “Bound” water A&
& AAs 7] YA e 53] A" Magnetization
Transfer (MT) RF pulseE A83 off-resonance
saturation YHE& A&t o] F9ol= “Bound”
water®] AZ7t Atetd 3 Ao “Bound” water
7} MT RF pulseZFE A2 A7} dipole-dipole

interactiong €3 “free” water proton] AEo] g
HA “Free” water A3 9] ZAE zesit} (Figure 4).
o] W& tissue UlolA] MTE] 2ol & #3714 brain
oA BHYES 4 W brain tissued] AZTE A
ato] mAE o] o & HOEF sfE 4 JOHBE MR
angiographyol] @o] &85 11 It} (Figure 5).

Transfer of
Energy to
Free pool

N - N '.‘ SN | .
\_/\_// .(. 3 . ‘m ' -
RF Pulse 2., RN’

Bound pool

Figure 4. Magnetization transfer. A specially
designed RF pulse (called an MT Pulse) is applied
which selectively injects energy into the bound
pool of protons (macromolecules and bound
water). This energy is then transferred (primarily by
dipolar interactions) to the free water pool, partially
saturating it. Adapted from http://mriquestions.com/
magnetization-transferl.html|?m.

WITH OUT MTC WITH MTC

Figure 5. Magnetization transfer contrast (MTC).
Adapted from https://mrimaster.com/characterise%20
physics.html.

CEST 947|Ho| = off-resonance saturation B
HES AFE3l=1), saturation A|Z AlEE= “Free” water
9} chemically exchange”?} 7}&3t proton (amides
(NH), amines (NH,), hydroxyls (OH), etc)9] AlZ.oj
I3t frequencyd RF pulseE 71814 3d proton
& saturation A|A ASE AAST} L o] 732
+ saturated proton©| water proton¥}t chemically
exchange 3tAA YF2] “Free” water®] protonk &
7| saturation EA| Bt} A o] AEjoA =9 JA
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& dA HH Eo £A)3}= saturated proton WEo|| &
¥} chemical exchange”} 71538t proton Al%9)| &3}
& frequency®ll RF pulseE 7}a}A] ¢hoks 7390l H|a]
water®] A&7} 743 E o] (Figure 6), MTS} S Y&
water A129] 749 A77F YeA R 01 thET
dutA o 2 A oA £} chemically exchange?} 7Hs
& protone A3 #H&stA st g 229 57}
m]-¢- =ofof stEE FFEH e MRI @<= AHHL
2 dE= AL E7Fsst 18y o] 49 off-resonance
saturation WHS AHESHA EW saturation® proton
o] saturation HA] &L WL o] water protonTt
exchange 3O 24 saturation A|FHS we} 1A &
S o] water G AT AfolE BJESHAE THHH O
2 chemical exchange”} 7Hsst 829 £2E water
MRI G722 g8 4 it}

94 AT A3t 2o] CEST 947182 29 proton

¥} chemically exchanged}= protono] A3t 7% ¢
out grg3 4 Qlom exchange &35 H&Es= YN
ZI¥olgtal & 4> Qlok. A ARbAQl T1 e T2 94
T 2 shte] PARE dojx= exchange ETHE £
A g 4 QL3 Figure 73 22 et o2 BAg
(2].
@ (b) Excitation
p’® H,0n
NH
é". 56 0 ppm
Detection
HZO\‘m“
NH | |
'Y

3.76 S ppm
Figure 6. Principles of the CEST contrast mechanism.
A frequency-selective saturation pulse is applied to
label amide protons (a, green). The labeled protons
exchange with water protons, which leads to a
reduction in MR signal intensity (ASI) in a frequency-
selective manner (b) [1].

CEST @770l &&=
7HA ¢ typeo 2 B/ 4
3} exchangedh= protong 7Hd EZldiamagnetic
CEST (DIACEST, endogenous H+ exogenous)
agents®} exogenous metal chelate complex#Z&=

o] £0]7 paramagnetic CEST (PARACEST) agents

£ contrast agent= 3A F
Ql=td, metallic ion$lo] &
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2 UE 4 Atk o] T 7HA] typed CEST agent:
exchangeable proton®] chemical shiftol A @2 %}
o|7} &t} (Figure 8). PARACEST agents+ invasive
injections Q73k3L, FAH A< metal toxicitye} &
A7E Q7] w2 endogenous DIACEST agentsE&
283 A7t 6 @] JYPE AL JTt. CEST ¢
A71H & exchange typeZ% PP3H7| = sty
o] &3t
+ 7 %o amide proton transfer (APT) imaging®

exchangeable proton©ZA] amide protons

2, glucose/glycosaminoglycans/glycogen molecules
£ o] &3 H Lol glucoCEST/ gagCEST/glycoCEST
2, liposomse ©]&3t= 9ol lipoCEST & F27]
Eigeg

CEST 9737112 4wt <l MRI, PET, &4 29~
£ o|&3%tmolecular imaging A& A Wl g =
49 A shorske $E2 WEY & A, ol
A CEST agents& FYd|F= 4= AT A W
of ZAsHE BE olgANE ATE 9S8 & Y]
ol Aol HAp SAEHL AT A B2 TS
o] AP= 1 JoJA kidneyol| A urea 7% [3], brain
3} brain tumorse|A mobile proteins¥} peptides 2

[l

e

APT imaging [4-7], breast ¢} colorectal carcinoma
tumoro A ¢] glucoCEST imaging [8, 9]3 kneed]A]
gagCEST imaging [10] 5ol €851 o}, =3 EF
molecule®] chemical exchange &37} pHU 2%
we} th2A] e 84S o854 pH imaging [11-
13]]4} temperature imaging [5, 11]9]= &89 4 9

o
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Solute protons (s) Water protons (w)

(small pool) (large pool)
L
N Kew H \. H
Solute H ———— O “/ O,
T OH ,0\ H “H
d N O\
H'H HH
_ RF 'H spectrum
m
;5':' So - Ssat
e |
o | L
b 825 4.75 ppm 825 475 ppmi
F A ¢
1k | Z-spectrum
&3 I or
"‘—é‘ I | CEST spectrum
(7]
|
¢ 3.5 0.0 ppm
|
L MTRasym Spectrum
E
- I {Ssat("-“"} - Sﬁal(-\"')}jsﬂ
E
=
d 35 00 ppm

+

Figure 7. Chemical exchange saturation transfer
(CEST): principles and measurement approach for
pure exchange effects. a, b: Solute protons (blue)
are saturated at their specific resonance frequency
in the proton spectrum (here 8.25 ppm for amide
protons). This saturation is transferred to water (4.75
ppm) at exchange rate k,, and nonsaturated protons
(black) return. After a period (t.,,), this effect becomes
visible on the water signal (b, right). c: Measurement
of normalized water saturation (S.,/S,) as a function
of irradiation frequency, generating a so-called
Z-spectrum (or CEST spectrum or MT spectrum).
When irradiating the water protons at 4.75 ppm, the
signal disappears due to direct (water) saturation (DS).
This frequency is assigned to O ppm in Z-spectra.
At short saturation times, only this direct saturation
is apparent. At longer t.,, the CEST effect becomes
visible at the frequency of the low concentration
exchangeable solute protons, now assigned to
8.25 - 4.75 = 3.5 ppm in the Z-spectrum. d: result
of magnetization transfer ratio (MTR = Seat/So)
asymmetry analysis of the Z-spectrum with respect
to the water frequency to remove the effect of direct
saturation.

€)) Amine NH, Water
Heterocycle NH Amide NH Hydroxyl OH

i
R\ﬁ’ N"\H
L ]

7ppm  6ppm  Sppm  4ppm  3ppm  2ppm  1ppm  0ppm
Relative 'H Chemical Shift to water (ppm)

(b)

500 200 50 0 -60 360 -600 -720 ppm
Relative '"H Chemical Shift to water (ppm)

diamagnetic unstable isotropic

diamagnetic

Figure 8. Spectra of (a) diamagnetic chemical
exchange saturation transfer (DIACEST); artificial
colors are assigned according to the exchangeable
proton chemical shifts for a variety of diamagnetic
agents, which range from O to 7 ppm [2] and (b)
paramagnetic chemical exchange saturation transfer
(PARACEST).
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Artificial intelligence and big data in
clinical research and practice

Artificial intelligence (AI) in health care and
imaging is continuing to thrive. It is advancing
quickly, as deep learning is in several other industries
outside of health care. AI technology applied to
medical imaging may become the most disruptive
technology in radiology since the advent of digital
imaging. On the image processing side, deep learning
algorithms in which big datasets are crucial to
help train, tune, and validate, will help select and
extract features from medical images as well as
construct new ones; this will lead to representations
of imaging studies never seen before. On the image
interpretation front, deep learning applications will
help not only identify, classify, and quantify disease
patterns from images, but will also allow to measure
predictive targets and create actionable prediction
models of care pathways. In the medical imaging,
Al is ultimately targeting a full-fledged decision
and diagnostic support system designed to assist
radiologists in their interpretations and physicians in
their treatment decisions.

A number of the “softer” use-case applications of Al
are already FDA-cleared for having presented a valid
predicate or were deemed as not requiring regulatory
approval at all. Conversely, it is likely future “harder”
use-case applications will be regulated as Class 2, if
not Class 3 devices, and require a large randomized
clinical trial, which needs to be built off of a large
pool of data. Deep learning applications relying on

retrospective analytics or performing comparative
analytics are already making their way to the market.
However, predictive and prescriptive use cases
modeling is poised to be heavily regulated.

Artificial Intelligence and big data for
Clinical Trials

Focusing on the relevance of AI researches to
clinical practice. Some studies are still a long way off
use in the clinics and others have progressed much
closer to translation into practice.

Clinical trials are classified into categories based
on how useful the results are going to be to clinical
practice, so called the phases of clinical trials, and
reflect the common path from preliminary work to
clinical translation. Phase I is the first safety checks.
A drug is tested in a small group of people to make
sure nothing terrible happens. At this stage we barely
even consider efficacy. Phase II assesses safety more
thoroughly. This requires a larger group, to identify
rarer side effects. Because of the larger sample, we
can start finding some evidence of efficacy but it will
never be enough to justify clinical use. Phase III is
the difficult, expensive, important stage. The study
is designed with the express purpose to find out how
useful the drug is. The methods and analysis needs
to be able to hold up under heavy scrutiny from the
regulatory authorities. Technically there are also pre-
clinical trials (animal models), and phase 4 trials
(follow-up once the drug is available).

A framework of AI clinical trials is similar to the
structure of other clinical trials. The key difference
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between clinical trials and Al trials is that in phase I
and phase II, safety is not a concern for Al systems
if the framework is intended for use with software
systems, not physical systems like surgical robots.
These systems will not be applied to patient care at
all until phase III, so there is no risk to humans. This
is called “negligible risk research” among the ethics
boards.

1) Phase |

Overview: This phase will try to identify tasks
which are feasible, where the intended model is
promising enough to warrant further research,
guiding model design choices and cohort selection in
the next phase.

Study design: The Al system is trained and tested
on a small retrospective cohort. The researchers
simply use it to try to identify factors relevant to
the task they want to solve. Usually the cohort size
will number between twenty and a few hundred (i.e.
a dataset of hospital patients), and is not enough
to accurately characterise model performance
or efficacy, limiting the ability of researchers to
generalise the results more broadly. These design will
often be performed by researchers not specifically
trained in cohort selection (i.e., by computer
scientists instead of biostatisticians or medical
researchers). The task itself will often be simplified as
well to aid the analysis. Proxy tasks are often targeted
as surrogate endpoints, instead of attempting to
measure the ultimate goal of the research.

Costs: The majority of the cost of phase I trials is
in the researcher time, designing and training the
models.

Time to translation: In clinical trials, we might
expect around ten years between a successful phase I
trial and a consumer-ready product.

Examples: Many medical deep learning trials are
published at a rate of several per week, by groups
ranging from high end researchers to undergraduate
students. Even Kaggle competitions with medical
data and a clinical target would count.

2) Phase Il
Overview: This phase will identify the ideas that
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are worth pursuing in phase III studies. Since phase
III trials are expensive and time consuming, phase
IT experiments aim to discover the most promising
model architectures, goals and patient cohorts.

Study design: The AI system is tested on a
big cohort, large enough that the performance is
representative of the expected maximum performance
for the model design. The major confounding
variables should be accounted for, or explicitly
recognised and acknowledged where they are not
controlled. Cohorts in phase IT Al trials are likely
to number in the tens of thousands or more. This
is much larger than is common in phase II clinical
trials, accounting for the need in machine learning
research for both training and testing cohorts.

Costs: The majority of cost in phase II trials will
be in gathering, labeling and processing the large
training dataset. The costs for model design at this
stage will vary, depending on the novelty of the
machine learning methods.

Time to translation: In clinical trials, we might
expect around five to eight years between a successful
phase II trial and a consumer-ready product.

Examples: The Google study on diabetic
retinopathy. This study is the only one that could be
called phase II in this framework.

3) Phase Il

Overview: Phase III trials are for proving clinical
utility. The goal is to show how effective the system is
at the clinical task in a controlled environment.

Study design: The Al system is tested on a
large prospective cohort that accurately reflects the
target population. Cohort selection is critical in this
phase, as the system will only be accepted in clinical
practice for populations that match the study cohort.
A significant amount of effort is spent on study
design, often requiring multiple experts working for
several months. Task selection will reflect the use
case of the system. Clinical and regulatory acceptance
will require proof in the same task as the system is
deployed to achieve (a regulatory endpoint).

Costs: The majority of the cost during phase III
trials is in the study design, cohort enrollment and
management, data analysis and publication expenses.
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As the computer system design is largely finalised
during phase II experiments, the machine learning
cost during phase III should be small, although
engineering costs may be much higher.

Time to translation: In clinical trials, we might
expect around two to five years between a successful

phase III trial and a consumer-ready product. The
regulatory approval process can take a really long
time!

Examples: No phase III trials have ever been
performed using deep learning systems.
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A clinical decision support system (CDSS) is
a health information technology system that is
designed to provide physicians and other health
professionals with clinical decision support (CDS),
that is, assistance with clinical decision-making tasks.
A working definition has been proposed by Robert
Hayward of the Centre for Health Evidence: "Clinical
decision support systems link health observations
with health knowledge to influence health choices
by clinicians for improved health care". CDSSs
constitute a major topic in artificial intelligence in
medicine.

The CDSS features associated with success include
the following:

V Integrated into the clinical workflow rather than

as a separate log-in or screen.

Vv Electronic rather than paper-based templates.

Vv Provides decision support at the time and
location of care rather than prior to or after the
patient encounter.

vV Provides recommendations for care, not just

assessments.

There are two main types of clinical decision
support systems. One type of CDSS, which uses a
knowledge base, applies rules to patient data using an
inference engine and displays the results to the end
user. Systems without a knowledge base, on the other
hand, rely on machine learning to analyze clinical
data.

v Knowledge-based: Most CDSSs consist of

three parts: the knowledge base, an inference
engine, and a mechanism to communicate.

The knowledge base contains the rules and
associations of compiled data which most often
take the form of IF-THEN rules. If this was
a system for determining drug interactions,
then a rule might be that IF drug X is taken
AND drug Y is taken THEN alert user. Using
another interface, an advanced user could edit
the knowledge base to keep it up to date with
new drugs. The inference engine combines the
rules from the knowledge base with the patient's
data. The communication mechanism allows the
system to show the results to the user as well as
have input into the system.[6][7]

vV Non-knowledge-based: CDSSs that do not
use a knowledge base use a form of artificial

intelligence called machine learning, which
allow computers to learn from past experiences

and/or find patterns in clinical data. This
eliminates the need for writing rules and for
expert input. However, since systems based on
machine learning cannot explain the reasons
for their conclusions (they are so-called "black
boxes", because no meaningful information
about how they work can be discerned by
human inspection), most clinicians do not use
them directly for diagnoses, for reliability and
accountability reasons. Nevertheless, they can be
useful as post-diagnostic systems, for suggesting
patterns for clinicians to look into in more depth.

ACR Select is a comprehensive, standards based,
clinical decision support database comprising over

3,000 clinical scenarios and 15,000 criteria. The
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platform provides evidence-based decision support

for the appropriate utilization of all medical imaging
procedures. This platform deliver a comprehensive

range of Appropriate Use Criteria (AUC) for

Evidpngo-Blased Clinical Guichelings.

Progtietary guidelines
from speclalty soclet'es
and other contont sources

ang strucbured irto
cigital content_

e Guideline Manspereant & Doy

Car -.

MATIONAL /
DECISION SUPPORT | P—!CEI'ESvE_'lE_i_:t

PANY

Session Filters Search

Date: [05/20/2017 | to[05/20/2017 |
SCOME: ¥ Grean (7-9) Mok Set Status: o approved
o wellew (4-61 0 Mo Score | Denked
o Red (1-3) * Penicing
# Mex Set
psn User Awthorizing Procedure  Reason(s) for
Name  Provider Hams Exim

Cuata Eschangs

diagnostic imaging in both adult and pediatric patient
populations. AUC is sourced from qualified Provider
Led Entities (qQPLE), including the American College
of Radiology, the American College of Cardiology,
and the National Comprehensive Cancer Network.

Exampie Use Cases

ta enable comeliancy
with regulatory réguirements,
benchmark and reduce
wadtations in bodh care and
coats while streamliming
communications botween
prowiders and payors,

Aand delivired in
real-time to ordering
prcvidier af the
poing of care within

tha native B

Single Dynamic
Advisary

nk

@1 Baalhesrs Srewid

Welcome SeungEunJung

Drecision Suppord - Decision Support -
indication Driven ity Diriven
Reasons: Modify
Shew: 20 | Al
Reason for ‘Soorg DOte Reasond
Proceeding Created  Denled Comment

Pl e o o B

132



KSSR 2017

The 5th Korean Spring Symposium of Radiology

—

=

dgu 14 @
O

i rrrabe

il roree

imdal!
\GHET B EiTEERy
Hiaslsie
ark
:\'r Wik
Cimema
e

LEpET @ N Ty

fald L

ancs
Preanl
{8 1) -
Chast
Hedadl
Lol @ CITETE Ny

M tgew

=] sotchio bodaity blode

ey pria b sepdal Cevlips megecsl resrELLErtaEon
Moy covondy el poof 12 b Tl Pl
i m

Frm el v pyry ol porion
Fraigs Snigin ety

Fri il P v’y o Cwasiary o] e fliae nam ey

- BAR, hawction s modplendogry, b, wodw by B0

Cmiraid]

-MMHHHLII—'LEHE'I 1]
[ESIN S e rat ]

- PLE, mepocmdial paviosion. bt RbEd,
s
_IJ-'!l.l-:hu-.HiLll-l-l-u-th:*m 5]

b Py ere T

g OV, wngiograpdg. chswi w v contaai

g CV, ivnphigiiplry, baad), Doijadiy wfeiles. m  Bhb

e ek

P r— e

—

P o = o

Pl 5euin e Mosiaing M

o] it ]

Caraeital buiied Jhispirin  (Fupl
ey e T = o e
L T TR
Imbolem eots @ Grasens

o Lmphn i

Eeptagal Lanem

Hypartarmron

gy i
gl bl Lren oy

Lo diantum s el
hempbiri wrkp ol a ot e

# raen
b B ey ey i e et et Toptieets
Ande rep frsa ] yman ol
Adn roop Meamia derrarlah by b
AR Bl P el
Aulbyin pofe preeamenis o preareihonm

e

AR et whereitind NI oo i o CoATH ia
LA mmpmrbgiann unsormple ded
Pomnuiornds | g e il

it D dsy Hrehal & Ve f el ekt
Palmidy

Appecprisisesy  Proosdurs

-
_ T, alearal, Bkl i waaibudiinh, v by Caleiiinid
_ LT, chawil, we by coninm

g (CT, afbun, w by Coadria

-Hi.-:hm-m-rm-n
- MR, chent, wo'w v coshawi

. T, il b b Caiiiasil

§ w nathinll W paty
" RS ettt enam
~.-|. WA et B e
S5 MR s e
i Bebece i uam |
e T—.
58 A palec i anam

133

) Aepinjesg ‘yg aunp

F

MWie

(I ik



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

CLINICAL DECISION SUPPORT

&AC Rcommon™

Classifications Care Pathways
AD'"'IIEF Becommendatons | "EHR} Data
2
3 S
w

8 9

14 wn
0 D

PATIENT (D

RADIOLOGIST E ' QA CuNICIAN
i
DATA (PALCS) Diagnostic ADVICE
Protocol Pathways Recommendations
ACTIONS
-5
2 A C Rconnect™

v ACR Assist™: Framework designed to provide vV TRIAD® (Transfer of Images and Data): A

structured clinical guidance to radiologists that software application that provides secure,
allows the content to be incorporated into the efficient and robust transmission of medical
radiology workflow images and related electronic data.

v ACR Common™: A collection of common v Radiology-TEACHES: An online portal that
radiology terms and semantic structures that uses case vignettes in ACR’s Radiology Case
facilitates interaction with ACR products and Management System™ (RCMS) integrated with
services the ACR Select™ clinical decision support (CDS)

vV ACR Connect™: A unified communication to simulate the process of ordering imaging
platform that facilitates information flow between studies via integrated CDS. Learners, including
vendors, individuals and the community with medical students, receive this evidence-based
ACR products and services feedback at the virtual point of order entry,

v ACR Select™: The platform to manage and thereby better understanding appropriate
deliver an imaging clinical decision support imaging utilization and empowering them to
system and the evidence-based content reduce waste.
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A Pilot Study for the Korean Lung Cancer Screening
(K-LUCAS) Project

T,

Screening with the use of low-dose chest CT (LDCT)
reduces mortality from lung cancer in high risk
subject; a relative reduction for mortality from lung
cancer with LDCT screening of 20.0% (95%CI, 6.8
to 26.7; p = 0.004) according to the National Lung
Cancer Screening Trial. On the basis of this result, the
Korean Lung Cancer Screening (K-LUCAS) project
was launched and the pilot study of K-LUCAS project
was performed to evaluate the feasibility on the
implementation of lung cancer screening with LDCT
between November 2016 and March 2017.

The National Cancer Center and three regional
cancer centers of Korea participated in this pilot
study. The eligibility criteria was asymptomatic
current or ex-smokers with age of 55 to 74 years
and smoking history of at least 30 pack-years
quitting within the last 15 years. In this study
subjects who had chest CT within the previous 6
months from study initiation was excluded. A total
of 256 participants were enrolled and underwent
LDCT (CTDIvol < 3 mGy). The American College of
Radiology Lung Imaging Reporting and Data System
(Lung-RADS) was used to categorize initial LDCT
findings.

Lung-RADS criteria distinguish between
baseline (first) and subsequent screenings. For
baseline screenings (generally lacking comparison
examinations), the criteria are based on nodule
size, as measured by average diameter, and nodule
attenuation (solid, part-solid, or nonsolid). For
subsequent screenings, the criteria also consider
the preexistence and growth of the nodule. The
average diameter for NLST nodules was computed

as the mean of the longest diameter and the longest
perpendicular diameter. The NLST attenuation
classifications of soft tissue, ground glass, and mixed
were mapped to the Lung-RADS classifications of
solid, nonsolid, and part-solid, respectively.

For baseline screenings, positive screening results
for solid and part-solid nodules require a size of 6
mm, and 20 mm is required for nonsolid (that is,
ground-glass) nodules. For positivity on subsequent
screenings, 4 mm is required for new (solid or
partsolid) nodules, and preexisting nodules must
show growth, defined as an increase in size of greater
than 1.5 mm. New or growing nonsolid nodules still
must meet the 20-mm size requirement. For part-
solid nodules, the size and/or growth of the solid
component is also considered. The overall Lung-
RADS screening category is determined by the
nodule with the highest individual Lung-RADS score.
Category 3 or 4 nodules with additional features (such
as spiculation) or imaging findings that increase
suspicion for cancer (such as enlarged lymph nodes)
can qualify as category 4X.

Mean age of the participants was 63.2 + 5.4 years
and 98.8% (253/256) were male. Mean volume CT
dose index was 1.67 + 0.6 mGy. A total of 145 subjects
(56.6%) were current smoker with a mean smoking
history of 40 pack years and 111 subjects (43.4%)
were ex-smokers with mean smoking history of 42
pack years. Participants were category 1 in 56.2 %
(n=146), category 2 in 34.2% (n=89), category 3 in 4.6
% (n=12), and category 4 in 3.5% (n=9). Therefore,
8% (21/256) of participants had positive results
(category 3 or 4). Lung cancer was diagnosed in one
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participant (0.39%), which was surgically confirmed
as small cell lung cancer with limited stage. Other
CT findings include pulmonary emphysema (n=84,
32.8%), coronary artery calcification (n=79,
30.9%), old pulmonary tuberculosis (n=30, 11.7%),
bronchiectasis (n=33, 12.9%), interstitial lung disease
of usual interstitial pneumonia pattern (n=3, 1.2%)

140

and pleural effusion (n=2, 0.8%).

Even though the size of our study population was
small, positive rate was only 8% which was similar
to or even lower than the results of other lung cancer
screening studies. Lung-RADS seem to be applicable
in Korea where pulmonary tuberculosis is endemic.
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HE (keg) CTDIvol (mGy)
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Hax T 70-90 05-43
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- AlFol ot e2te] A7) & ke 7P At il
2 ohum, A% A, Y Sol A L= ofoF &
o A7 = 499 58 FAVE A AFE wHY
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index)7} A} 27] E8of AM2E 4 QT (AAZ:
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>25, oFAloFl 71 ).
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e st fA8H7 Al nlg dEE =
Aol 797} B,

- CT 299 a4 (effective dose)E F7Fst= o
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- 270 Q] HY oA H7| A R7EA] 33T

- 27 A TS A8t B (coronal),
A4 (sagittal) @ MIP (maximum intensity

rojection) 4. S oA LAE ol A7
Lung RADS 7]&o| wet 48] 257317 2lsfAl

Ro) B2A A7) ek 4
€ MIP g7o] =&o] "t

St iterative reconstructions

o]

lo ri o
0%
g
tA
Ir
>
o

T &

O:-

(W
N
°
B
i)
X
A
Y o2
2
rir

ool ¢

o2

N

[o
o
TN
eJ
N
do

off

Jo
fol
2
ot
X
(R
=2
Ir
e
&
)
b
o
=
S
3
wn
<
~~
3
()
~<
0¥
=
o

ot
>
et
!

>~
>
D
1o
o

>~
>
2
=)

et
o
Dl
B~
Lo
2{_«(
N
do
=cl>{=|
@)
,%

FQBEY7} 7715 02 Ags]olo} ik,
NS 91T CTHHIS EABYE B2

FABALA 7| FA REolor @k,

GE CT
GE I'a-:“i;‘;fsp“:: d‘fﬁ Optima 660 LightSpeed VCT g?.f;’;‘;’g
Scan Type Helical Helical Helical Helical
Rotation Time (s) 0.5 0.5 0.5
Beam Callimation (mm) 10420 40 40
Detector Configuration 16x0.625/16%1.25 G4x0.625 G4x0.625 G4x0.625
Fitch 1375 0.9284 0.984
Speed (mmJrot) 1375/ 27 .50 39.37 3937
kv 120 120 120
maA* 60 50 50
SFOV Large Body Large Body Large Body Large Body
CTDIval* 2.3/ 2.0mGy 1.8 mGy 1.9 mGy 1.8 mGy

142



KSSR 2017

The 5th Korean Spring Symposium of Radiology

RECON 1
Flane Axial Axial Axial Axial
Algorithm Bone orLung BoneorLung Bone or Lung Bone or Lung
Recon Mode Full Full Full Full
Thickness (mm) 125 1.25 125 125
Interval (mm) 1.25 1.25 1.25 1.25
ASIR {if used) S550 5550 5550 5550
RECON 2
Flane Axial Axial Axial Axial
Algarithm Standard Standard Standard Standard
Recon Mode Full Full Full Full
Thickness (mm) 25 2.5 25 25
Interval {mm) 25 25 25 25
ASIR {if used) 5550 5550 5550 5550

*EE AT B4 (70em, 70kg) 71, AP AL B mAZ 50%7H] BE 4 91, A7 2 B 50-

100%7tA € 4 Uth.

Philips CT
PHILIPS Brilliance Brilliance Ingenuity CT
16 slice 64 slice Ingenuity CT wiiPatient
Scan Type Helical Helical Helical Helical
Rotation Time (5} 04 0.5 0.4 0.4
Collimation 16 = 1.5 mm 64 = 0625 mm 64 = 0625 mm G4 = 0,625 mm
Coverage (mm} 24 40 40 40
kv 120 120 120 120
e DoseRight DoseRight DoseRight DoseRight
mAs(MAsSICe)@Wale! | 26 mAs@ 33cm | 26 mAS@ 33om | 26 MAS@ 33cm | 26 mAS @ 29 cm
. reference* reference® reference® ref., DRI =6
Tube current modulation L0 FD0OM ZDOM 30 Modulation
Pitch 1.0 1.0 14 11
CTDlvol** 1.8 mGy 1.7 mGy 1.7 mGy 1.7 mGy
RECON 1 — Axial Lung
Type Axial Axial Axial Axial
Filter YA WA Y& YA
Thickness (mm) 2 1 1 1
Increment {mim} 1 1 1 1
Matrix 5127 5127 5127 5127
iDose” Level 5 5 5 5
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RECON 2 — Axial Soft tissue

Type Axial Axial Axial Axial
Filter A A A A
Thickness (mim} 3 3 3 3
Increment (mim} 3 3 3 3
Matrix 512° 512° 512° 512°
iDose” Level 5 5 5 5
* iPatient7} &% 2] &2 %] 9] default water equivalent diameter= 33 cm=Z 2|t
gt A(170 cm, 70 kg) 8] A 71E
Philips CT
i Brilliance ICT | Brilliance iCT ]
sp 5P wi iPatient Brilliance iCT wi iPatient
Scan Type Helical Helical Helical Helical
Ruotation Time (s) 04 04 04 04
Collimation | 64 = 0.625 mm 64 = 0625 mm | 128= 0625 mm | 128 = 0.625 mm
Coverage (mm) 40 40 an a0
KV 120 120 120 120
it 'ﬂ"qif:fs::gﬁ{ HNas = Eqi?&' zon B [ Eqiieé' il | W Eq'fffg | ﬂffg T
reference® ref, DRl =5 reference® ref., ORI =5
Tube current modulation ZDOM 3D Modulation ZDOM 3D Modulation
Fitch 1.0 1.0 0.4 049
CTDIvol** 1.7 mGy 1.7 mGy 1.6 mGy 1.6 mGy
RECON 1 - Lung
Tvpe Axial Axial Axial Axial
Filter YA YA YA YA
Thickness (mm} 1 1 1 1
Increment {mimy} 1 1 1 1
Matrix 512° 512° 512° 512°
iDose” Level 5 5 5 5
RECON 2 — Soft tissue
Type Axial Axial Axial Axial
Filter A A A A
Thickness (mm) 3 3 3 3
Increment (rmimy} 3 3 3 3
Matrix 512° 512° 512° 512°
iDose” Level 5 5 5 5

* {Patient7} &= 2] -2 %] 9] default water equivalent diameter & 33 cmZ ot
G A TL(170 cm, 70 kg) 2] A} 7] %
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Siemens CT
X X _ Sensation 64/
SIEMEN S Sensation 16 Emotion 16 Perspective 64 Definition DS{64}a
Software version WB30 VB42 WC2B WB42/0A40
Scan Mode Spiral Spiral Spiral Spiral
Rotation Time (s) 05 06 06 05/033
Detector *6d x 0.6 mm *64 = 0.6 mm
Configuration | 10 % 0-75 mm x4 MR (32X 0.6 mm =19.2 mm) | (32 x 0.6 mm = 19.2 mm)
Fitch 12 1.0 1.2 1.0
kW 120 110 110 120
Cuality ref. mAs 25 20 25 25
CARE DosedD oM O Om i
CARE kv A A A OFF
CTDIvol*** 1.9 mGy 1.6 mGy 2.0 mGy 1.8 1.7 mGy
RECON1
Type Axial Axial Axial Axial
B50 B50
e o o I50, strength = 2°* 150, strength = 2°*
Slice (mm) 1.0 1.0 1.0 1.0
Increment (mm} 1.0 1.0 1.0 1.0
RECON 2
Type Axial Axial Axial Axial
B31 B31
i e e |31, strength = 2** 131, strength = 2**
Slice (mm) 3.0 3.0 3a0 3.0
Increment (mm} 30 3.0 3.0 3.0

* z-% “flying focal spot” 7|H& 9|n|3t,

** SAFIRE Z-£A]

0 i A TL(170 cm, 70 kg) @] At 712, $A}F Aol wat Quality Reference mAsS 2 E3HA T A,
* Definition DS% single source mode 2 AM&-A] rotation time& |25} Sensation 642t Y3 protocol S %

&8 s

" CARE Kvol ©J3) Aeie i re

£ kv Hgo] 24

B20) AL Ao w2t ol7h g & glonw ZAANE Aas A 4
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SIEMENS Definition AS+ Definition Flash Definition Force
(128-slice) {Dual source 128-slice) (Dual source 192-slice)

Software version VA44 WAd4 VAS0

Scan Maode Spiral Spiral Spiral
Rotation Time (5) 0.33o0r0.30 .28 0.25

Detector *128 = 0.6 mm *128 = 0.6 mm *192 = 0.6 mm
Configuration (64 x 0.6 mm=2384 mm) (64 x 0.6 mm =384 mm) (96 x 0.6 mm=57.6 mm)
Fitch 1.0 1.0 1.0
kN 120 120 1005n°
Quality ref. mAs 25 25 150°
CARE DosedD OM oM oM
CARE kV OFF OFF Mot applicable
CTDhol*** 1.7 mGy 1.7 mGy 0.5 mGy
RECON1
Tvpe Axial Axial Axial
Hasmel 150, strSnSSth =g 150, strSnEguth =g Shi
Slice (mm}) 1.0 1.0 1.0
Increment (mm} 1.0 1.0 1.0
RECON 2
Tvpe Axial Axial Axial
Kernel B31 B31 Brd0, strength = 2**

Slice (mm) 3.0 3.0 3.0
Increment {rmm} 3.0 3.0 3.0

* z-% “flying focal spot” 7|'HE 2Ju]3l,

** SAFIRE 284

gt A (170 em, 70 kg) 9] #AL 7] &, &AF Aol whet Quality Reference mAsE 2@k & AL
* Definition DS single source mode& AR&-A] rotation times A2 3}H Sensation 642+ 523t protocolS 2]

o) [e)
8% 4 9e.

® CARE Kvo ]3]

A ERg

R TS

AL Bare) YA Aol Bt Fol7t 4 Jonw

)

A AR

A

i

At

rle

oA
A

o

& kv Adgo] 234,

€1008n (= 100 kV ¥ 0.6 mm tin (Sn) filtration) &g A] @& A9 FAE A ASIER ¢ &2 Quality ref.

mAs Ao Dl
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Toshiba CT
Ag PRIME Aq PRIME P . o
TOSHIBA Ag RXL (40 Rows) (80 Rows) Aqg ONE/Premium Aqg OMNE Vision
Scan Type Helical Helical Helical Helical Helical
Rotation Time
(s} 0.5 0.35 0.35 0.35 0275
Detector
16 x 0.5 mm 40 x 0.5 mm 20 x 0.5 mm 20 x 0.5 mm g0 x 0.5 mm

Configuratio

Pitch Fast(1.434) Standard (0.825) Standard (0.813) Standard (0.813) Standard (0.813)
kV 120 120 120 120 120
Minimum & Min maA= 20 Min mA=20/ Min mA=20/ Min ma=20/ Min mA=20/
Maximum I Max ma= Max mA= 120 Max mA= 120 Max ma = Max mA= 150

SURED Setting

Body Std Axial (5
mim Target Slice)

Body Std Axial (5
mmTarget Slice)

Body Std Axial (5
mm TargetSlice)

Body Std Axial (5
mm Target Slice)

Body Std Axial (5
mm Target Slice)

SURE,
Exposure On ON ON ON ON
sD 25+ 25+ 25+ 25 25
*CTDIvol 18 18 18 17 15

Recon 1 - Axial Soft Tissue

Type Axial Axial Axial Axial Axial
*"5iQ Setting | Body Std Axial Body Std Axial Body Std Axial Body Std Axial Body Std Axial
AIDR 3D | AIDR 3D STD AIDR 3D §TD AIDR 3D STD AIDR 30 §TD AIDR 3D §TD
Thickness (mm) 3 3 3 3 3
Interval {(mm}) 3 3 3 3 3
Recon 2 — Axial Lung
Type Axial Axial Axial Axial Axial
"REIQ Setting | Lung Std Axial Lung Std Axial Lung Std Axial Lung Std Axial Lung Std Axial
AIDR3D | AIDR 3D STD AIDR 3D STD AIDR 3D STD AIDR 3D STD AIDR 3D 5TD
Thickness (mm}) 1 1 1 1 1
Interval (mm}) 1 1 1 1 1
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Table. Differential diagnosis of flank pain

Infectious

Cystitis
Pyelonephritis
Urethritis

Pleuritis

Pneumonia

Colonic diverticulitis

Renal

Urolithiasis

Cysts

Allergic interstitial nephritis
Renal infarct

Renal malignancy

Gastrointestinal

Constipation
Splenic infarct

Gynecologic

Ectopic pregnancy

Ovarian cyst/tumor/adnexal
mass

Ovarian torsion
Endometriosis

Intrauterine adhesions
Uterine leiomyoma

Uterine malignancy
PID/salpingitis/cervicitis
Miillerian dysgenesis

Malignancy

Uterine
Adnexal
Ovarian

Renal

Urinary bladder

Other

Musculoskeletal/traumatic
Adrenal mass
Herpes zoster
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4 5
. A &3] B 4 9l urolithiasis, acute pyelonephritis,

renal infarction, splenic infarction, ectoplc

pregnancy, ovarian torsion 59 ¥4 24& SHE

B3l ot} sttt
1) Urolithiasis (2MZ)

Urolithiasis= H&|A QW20 FQ Yeloz oy
o] 7ol wtet fEECl F718ke] 40-60thel H
HES Uehdth 94 542 renal colic?t hematuria
7} 7V &3, renal colic® ZA7] e &3] o
FEoll A AlZel M A2 A ik oF 15%2] EA
grE 7t §lEe & JoBR FOE %t
e Bdste o M A AAHoE
CT7} 14dra Qled|, ureterd renal
pelvisi ¥ W@7tA] FA3] 245 Zofof it &
2ol EuEe gt 4% 12 A o|4A T
(perinephric fat®] asymmetric stranding, dilatation
of intrarenal collecting system, hydronephrosis, renal

enlargement) & <18 4> Qltt.
2) Acute pyelonephritis (24 M)
S22 A= collecting system©]H renal

parenchymafﬂ A Fholtt. tRE(95%)9 4+
3 2 A =, 1 9 %)= &

O O a1 a—
a9 H}%w
7 7] AARL 9=ur2 07 Q3 interstitial

A3
edema % #FolFo= Q3 FHoje 231 gujdo] A
%™, perirenal space29] A7} Gerota’s fascia
o] W Z7} EubEITE dEu 27 ASAgelN AR
22Ye % 230 REET5%)0M Bdoz Uit
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o CT& 3748 A9AAY B3 %, sgdd, §¥s 5
£ F7ste dl 78 2349l AAr o™, renal papilla
oA Aujato

Yo A5y WHsS

3) Renal infarction (21Z34)

CTollA A7 7 EEigh o 3
o] TR g= o g KHoltt, d3to] wa|1l theF 1
A& Zatstd, mjd ]
&= HEYE & 4 A} (cortical rim sign).

4) Splenic infarction (H|ZZiAl)

H)ZAAME arterial £ venous occlusion®l] 2@ A3

79 diffusestAALt focalstAl A% 4 Stk CTolA
7|} 52 He] 4 YO el

5) Ectopic pregnancy (X}=22| 2IAl)

6) Ovarian torsion (adnexal torsion, X258 %
7|4:)

A HEE7|HA LS HotRE H7E S7HA] RE dF
A A 5 QAR 71 7] /gl E8tA EAYSEL 50-
80%<] Stol A FAFHI} FHEET. A RE7AA
o] Agko] AR AAPEHE 2ol AT H
2§35 A CT7t &3] AIPHER CT 245 of=
Aol Fasltt 251t CToA torsion knot, uterine
deviation (to the twisted side)o] EY 4 1o i

juh B
ol @RTFo AVEW wZexgutolN YAEF 7
& 27, CTINE dad] 2dZ70] A4HE 288
By % 9t}

7) Rib fracture, pleuritic, etc.
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B 555 4o &tk o] gl AHF AU #HE, A SEER 558 4o HEg o R FA4 HiolY
oA Tl 7= A8e RAER EES UE S At A8 9, €38 19, B8 109, eE 59 v
olejEL SEE EXo) Thke olol] sl UrdE B MW ohje} 7o, 7EGO] 28w 3P4 YA,
olH, o[l FejoM= 2t W, HF, YTy Ags  2ES TR EE Fol Yo
SHOE SER 559 Ao tisf dopi izt gt
1.2t

Table 1. Differential Diagnosis of Right Upper
Quadrant Pain
1. Biliary colic
2. Acute cholecystitis
3. Acute pancreatitis
4. Acute appendicitis
5. Disorders of the liver
a. Acute hepatitis
Alcoholic, Viral, Drug-related, Toxins
b. Hepatic abscess
Pyogenic, amebic, fungal
c. Hepatic tumors
Metastases, HCC, Hemangioma, Focal nodular
hyperplasia
d. Hemorrhagic cyst
e. Hepatic congestion
Budd-Chiari syndrome, Acute hepatic
congestion
6. Disorders of the bile ducts
a. Bile duct obstruction
b. Cholangitis
7. Disorders of the intestines
a. Peripyloric ulcers with or without perforation
b. Small bowel obstruction
c. Irritable bowel disease
8. Fitz-Hugh-Curtis syndrome
9. Pleuroabdominal pain due to pneumonia or
pulmonary infarction
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Focal bile duct dilatation
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Air-fluid level
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Cholangiocarcinoma
Delayed rim
Capsular retraction

enhancement
Lymph node
enlargement

Liver abscess

Cluster sign
Double target sign

Table2. Differential diagnosis of liver abscess and

cholangiocarcinoma
attenuation difference

Transient hepatic
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Table 3. 2012 Revised Atlanta Classification
Two phases  Early 1st week

Late after the 1st week
Severity Mild no organ failure
Moderate organ failure less than
48h
Severe organ failure larger
than 48h
Types Interstitial  Acute peripancreatic
edematous fluid collection (APFC)
pancreatitis (<4 weeks)
(IEP)
Pseudocyst
(= 4 weeks)

Necrotizing Acute necrotic
pancreatitis collection (ANC)
(<4 weeks)
Walled off necrosis
(WON) (= 4 weeks)

Ao Yole thoksi} HujoM g AMT &

g

FAS, BRI, EEHH pancreas divisum, F4
3 A%, 54 291 Fof k. ol US| AT H
of BAstE HAFZAY ATAEIE dojutil
o] &gttt dukeloN FAATAY W=
ERCPFO= HFo] T
a et oF 10% =2 HAgd vk F4HEE &

¢

Akl 9 10~30%°lA= A90& o 4~ itk

(2) HelMz| 2 Hel™ 25

SHZAe] FEs BP7AL oFF s Ere A
A Fo; T GAH 52 74 Aol 9]
AZEL7E e A2 Y2 fEHo=N I4T
th @3& AFFAN I HFaio st ¥
3}
2

o

g z7stel BUNAES FHSL o)k AR 7
g opjdith. BEAAd 9%
[e)

_‘d
HU

I dHoN FEEE
common channel £¢]¢] 24 013 TZo] FTo
& JREH o= HFELE ST

20129 o SdEr 279 MM S48 AZEE T
A BZA interstitial edematous HFFT A
necrotizing AL F 714 FEH=E A U
o 7 B3 AFES 4548 RS 7 Aty
HT7F dojud, 715 w44 A% Hdi7E A7) = st
AT AA A7 FHEHE o, tiREE Iy
A F Yol 374o] 2T A AFES S48 A7
A A9 oF 5-10%00A LA, A= tiEE
AT AFFAZ A 2ol dojuht HFFH A ol
ZSE 7| & o, EEAe ALY I3t & $F
t}. o] YAtE A2 AJZto] Aol uhdl ohFet At
£ 73t

—

F8AFE ddLAHLE BRES 79, 1 E, 51
T ol RES] S5 BERAES Fhsit &
% amylase®} lipase7} AL A0 2 71 &3] o] &5

=, =¥ 349 AT FAe] 80~90% A 7t
o} gt A A G AL gl 9 B AY
59 thE A oM T S amylase’t 712 4 9
ong FOE Q3ith Aty @34 amylase= F8A%
do] At ALt Aol glo] 7hHe Ho)= 1000IU
o F7HE 4 dom, A A HFEY Aol=
AeAE BY 4 ot

24 AEEY T NS VLR 13 olUE 27]
(early phase), 15* o|&& % 7] (late phase) 2 EF3t%]
ot =3 ALY severityel et FAE, 5% &
2, 1231 2208 BRST. Rndoly 24 T
AN Bl Gl A o5
oV A%HE B Yt H9E 55 APAoR

eBE =

3

(4) Zolars &

F3A Gl A

(¢ Eivimiz) Aepunsg ‘gz aunp



IKSSR 2017

The 5th Korean Spring Symposium of Radiology

o] Z¥Aast A migtd grjjolt}, T 7t =4 g
2 Ueld £ 9o o 3E ofg 7HA] 29l we} t}
F3HA L 47“& +7/34 ﬂ%}%ﬂ% Ak

o] JAHAY A&
AAET CTE A8t
CT+ 4888 9e Adst= gl 78 Hold I
.94 ALY CT &4 % 93 AdS AQlst
HQlof FHAGlo] A2 H
o] A9 CTAaAL @”OVM o7 AX
74]7} Ot Bt K = ok #HAL Uizl A
O 2 AAY o 18%M A= FEAQ g BY
A TR 7P £ 2 FEoolal FE HE
W SR o] Yedth A% Ué‘EH?l A AFE
7] TWI-%7] £H7] 29574 CTAA
7ho] w7 ki FA}F H_c,q_ BHolg 2 9o
o Aol AFFol 34 AR acute necrotic
collectiont} wall-off necrosisg& & 4 Qlth.

ot ofithe Aelek
of

o
n& rlr _\1
>,

o_l>4

1z
L_EL

oﬁﬁmﬁi&éoﬂoﬂlﬂ

NN Ho
09; N
olN

=

AFBAE: 234 A

O E

&84 AY peptic ulcerS F& H. pylori, HIAHZ
oltA FPZA oFE NSAIDo| 93] HAYst= AR
oA o]ou:], A=) [ RN = R=Yel L= H %1'.3,_% 7%_4
9E AR, s A, 44 ﬁ?lg £ 4tk 99
F BAe] 60~80%SH Aol A FAYF EAte] 95~100%7}
e FHE Aletol] ZhEo] o, AL HAHEH|
7V S7VEE Aol ARAGY 2 JARuT A £
AaEE A7 gt FA%S 90% o) /dellA A FE
AR 2%k 2o Fuo] A7)m 1 9jof W (1~7%) )
U tieh(3~11%) ol A0k &S 59 A9 AR R At
oju THof|, =0 A9 H|Fo AntoA & A7

166

= %ol Utk

(2) HOIX[FHS

HolA AL 95%% - bulbollA WAYs}H, H‘Ui
Al 5%< FRET Q9RolM WA 27| E tRE
cm oJstolit & HFol B2 £= gtk oF 50%= W4
ol A A7,

(3) 2844 A
o WY

oE', lo
10 o
fu 0
e
e
ek
=
2
2
o
4

£ 09 o

Y
fr
jin)
d0
o2
=
1o

N
2
e

)
of fo
12
E :
BN
N
T of,
£
{0 iy
O
% S
rE do 1o mn mn &Loogr

(4) 23hd ALl CT 2A
BB 454 AL F2 AU AR EAS
o] A7]17] W&o CTo|A TZA3}7] 01331;} L} A
o] 31 ZAAY Y ZL Ao 7 AL CT 2740 E WA
g & glom, 29U Yeo) o3 uFH AN 29%
7} g Yo T A% Bol: okt 2, A

3} 290] HFE oA 2YFHEA G HEL B
% 9l Hol o] Ego] k. AAFI HolAF
AGo2 3] W] A A, CTR FAHel 4 o
o} AP 79 AR} A, 7, W, 29 Ko
N @ZHsrE ¥ 4 glon], AL ANSHE B &
2 A8 WAY & ). 0|9 2ol A5 Y B
A CTE 43& 907 7% Adtol] 430, 7]
N PHFOE AT 4 Yt 5YolU AGS Aus

References

. 4z 2015
2, Baert et al. CT of t
3. HAH, LHERES

e Acute Abdomen. Springer. 2011
$HYYs A7 2012



KSSR 2017

The 5th Korean Spring Symposium of Radiology

JU5H 4: 32 (18)

0:00—-10:20 ZHIME 2
EE: M (HEistn Y ), ERUSHMSEE AL 20 H)
“ = _
25 943
s X
ssrps s

1. Bowel ischemia

Intestinal ischaemia refers to vascular compromise
of the bowel which in the acute setting has a very
high mortality if not treated expediently. Diagnosis is
often straight forward provided appropriate imaging
is obtained and sometimes subtle findings sought out.
The disease can be arbitrarily classified into broad
groups according to time of onset, or the portion of
bowel involved or the underlying cause.

i. acute or chronic
ii. acute intestinal ischaemia
iii. chronic intestinal ischaemia
iv. occlusive or non-occlusive
v. small bowel or large bowel
vi. superior mesenteric artery or vein occlusion
vii. small bowel obstruction

A. CT findings

Imaging features can vary depending on the time
course and aetiology, and are therefore discussed
separately in the articles above. A number of features
are however common to most advanced acute
cases and result from the bowel wall necrosis and
perforation:

@ pneumatosis intestinalis: gas in intestinal wall

@ pneumatosis portalis: gas in the portal vein or in
mesenteric vein

® can be differentiated by pneumobilia because
gas usually reaches the periphery of the liver

while pneumobilia is usually about 2 cm short
of external liver border, and is more clustered at
the hilum

@ pneumoperitoneum: perforation of the bowel

® submucosal hemorrhage: sensitivity for diagnosis
is low (10%) with all true-positive cases having
other CT findings present at diagnosis

® variable amounts of free fluid

@ It is important to note that bowel wall thickness
is not increased in all causes, and can in fact be
thinned in complete arterial occlusion or bowel
obstruction

2. Segmental arterial mediolysis

Segmental arterial mediolysis (SAM) is an
increasingly recognised vascular disease of the
middle-aged and elderly and a leading cause of
spontanoeus intra-abdominal haemorrhage. It is
characterised by fusiform aneurysms, stenoses,
dissections and occlusions within splanchnic arterial
branches. Imaging is not only the key to diagnosis
of this condition, but can also facilitate life-saving
endovascular therapy.

A. Clinical presentation

SAM most commonly presents as spontaneous
intra-abdominal haemorrhage in patients aged
50 to 80. Bleeding may occur into the mesentery
or peritoneum, or less commonly, into the bowel
lumen. Abdominal pain, distension, shock, falling
haematocrit are typical. Bowel ischaemia, haematuria,
or haemobilia are also described. For middle-aged
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patients with non traumatic spontaneous mesenteric
haemorrhage, SAM is the most likely underlying
cause. Mortality has been described as high as 50%.

B. Pathology

SAM is an uncommon arteriopathy, which is not
atherosclerotic or inflammatory. The underlying
histological process is lysis of the smooth muscle
of the outer media of the arterial wall, resulting in
intramural haemorrhage, saccular or dissecting
aneurysms, thrombosis and haemorrhage. It affects
the visceral arteries of the abdomen in a skip
pattern 6, most commonly affecting the medium
size branches of the superior mesenteric artery.
The aetiology is unknown, but an association
with episodes of splanchnic vasoconstriction has
been observed (e.g., shock, hypoxia, recent major
operation, vasopressor infusion). There is some
histological similarity to fibromuscular dysplasia,
which is a differential diagnosis, but the clinical
features and lesion distribution are usually
characteristic.

C. CT findings

Patients presenting with SAM typically have
CT scans showing mesenteric or intraperitoneal
haemorrhage, and CT angiography reveals a range of
arteriographic abnormalities of the branches of the
visceral arteries including:

@ fusiform aneurysms

@ stenosis

® dissections

@ occlusions

A pattern of aneurysms and stenoses in series
is characteristic, the ‘string-of-beads’ appearance.
Dissections are typical, and otherwise rare in
splanchnic branches, and the distribution tends to
spare bifurcations, in contrast to mycotic aneurysms

D. Treatment

SAM is variable in the severity of presenting
illness, and conservative therapy may be appropriate.
Importantly, immunosupression by steroids or other
drugs is thought to be counterproductive, as the
arteriopathy is not inflammatory or autoimmune.

168

For incidentally discovered lesions, the natural
history of SAM is poorly understood, but most
authorities recommend treating aneurysms which
have not bled, especially if more than 10mm in size.

Significant abdominal haemorrhage often
requires urgent treatment. Coil embolisation is
most frequently advocated, and this is usually
straightforward where the affected artery can
be sacrificed without causing significant distal
ischaemia. As usual in the visceral arteries complete
exclusion often requires vessels to be occluded
both proximal and distal to the bleeding site. Glue
embolisation has been described.

If embolisation is not available or contraindicated,
surgical exploration, ligation, and resection of
affected gut segments and viscera may be necessary.

3. Visceral artery aneurysms

Visceral artery aneurysms (VAA) are abnormal
focal dilatations of arteries supplying an organ
in the abdomen. VAAs include both true and
pseudoaneurysms.

A. Epidemiology

The reported incidence of VAA is approximately
0.01% to 2% in autopsy and angiographic studies
and more than a half are related to splenic artery
aneurysms. Multiple aneurysms are present in
approximately one third of patients. The proportion
of aneurysm between visceral arteries are:

@ splenic artery aneurysm: ~60% to 80%

@ hepatic artery aneurysm: ~20%

® superior mesenteric artery aneurysm: ~5.5%

@ coeliac artery aneurysm: ~4%

® gastric and gastroepiploic artery aneurysm: ~4%

® gastroduodenal artery and pancreatic branches:

~6%
@ jejunal and ileocolic arteries: ~3%
inferior mesenteric artery aneurysm: <1%

B. Clinical presentation

Most patients are asymptomatic and these
aneurysms are usually discovered incidentally. Less
frequently they are associated with abdominal pain or
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could be palpable as a pulsatile mass in the abdomen.

Up to 25% may be complicated by rupture. In these
cases, patients present with acute abdominal pain
and bleeding that is associated with a high rate of
morbidity and mortality.

C. Treatment and prognosis

Follow-up and treatment recommendations vary
somewhat for different types of visceral artery
aneurysms, and are discussed in more detail in their

respective articles. In general, treatment for VAAs is
generally recommended when they are >2 cm in size.

Follow-up recommendations some types of VAAs
is not established. Patients with pancreaticoduodenal
aneurysms (e.g., post-Whipple procedure patients)
are thought to be at higher risk of rupture than other
VAAs. If the VAA is thought to be a pseudoaneurysm,
then it would probably be prudent to have a shorter
follow up interval.
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in patient with acute chest pain
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Diagnostic Workup

ne
=
L
o
fu
|l
ox
ko
o
&
)
<
>

N

N

N

2

>
>
© i 2

)

_OL

rlr

ot >
[o

)

_OL

N

rlr

6

1o fr
> L

o2 AN
o2
i)
e
o,

mlm.:ln{o
oo 40 ox
(RN RN
%Fll‘)‘;
N >
B A
orlr o
riN rir
2 o
, o
_4[44—‘
M 3o
1“1_\103:
g X

o
o
>~
Dl
ol K
e
N
N
2
o

o

=
} 3217} ot CT Erh: MRI
Pt Aol QF R ol Fas st
go o Tgo] "t 8 HA= complete blood

count with differential, erythrocyte sedimentation

e
=
)
o

i L
o>

N,
[o

ff oY O oy o 2 W o
>
i
>

rate, C-reactive protein level& Z&3|A Algst= A
o] infectiono|t tumorE 7ZE3t= glo =go] "}
EE infection, tumors< 9Alst= F$E contrast
enhancementZ A|83lo] MRI & A|gsl= 7o) &&

Treatment of Nonspecific Pain

(1) Medications: Nonsteroidal anti-inflammatory
drugs (NSAIDs)-first line therapy

(2) non-benzodiazepine muscle relaxants
(e.g., cyclobenzaprine [Flexeril], tizanidine
[Zanaflex]|, metaxalone [Skelaxin])

(3) Opioids: severe acute low back pain

(4) Patient Education: to stay as active as possible,
within pain limits; to avoid twisting and
bending, particularly when lifting; and to
return to normal activities as soon as possible

(5) Physical Therapy

(6) Application of Ice or Heat

o] Htt.

Table 1. Differential diagnosis of acute low back pain

Diagnosis

Key clinical clues

Intrinsic spine
Compression fracture

Herniated nucleus pulposus

Lumbar strain/sprain

Spinal stenosis

Spondylolisthesis

Spondylolysis

Spondylosis (degenerative disk or
facet joint arthropathy)

History of trauma (unless osteoporotic), point tenderness at spine level,
pain worsens with flexion, and while pulling up from a supine to sitting
position and from a sitting to standing position

Leg pain is greater than back pain and worsens when sitting; pain from
L1-L3 nerve roots radiates to hip and/or anterior thigh, pain from L4-S1
nerve roots radiates to below the knee

Diffuse back pain with or without buttock pain, pain worsens with
movement and improves with rest

Leg pain is greater than back pain; pain worsens with standing and
walking, and improves with rest or when the spine is flexed; pain

may be unilateral (foraminal stenosis) or bilateral (central or bilateral
foraminal stenosis)

Leg pain is greater than back pain; pain worsens with standing and
walking, and improves with rest or when the spine is flexed; pain may
be unilateral or bilateral

Can cause back pain in adolescents, although it is unclear whether

it causes back pain in adults; pain worsens with spine extension and
activity

Similar to lumbar strain; disk pain often worsens with flexion activity
or sitting, facet pain often worsens with extension activity, standing, or
walking

Systemic
Connective tissue disease

Inflammatory spondyloarthropathy
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Multiple joint arthralgias, fever, weight loss, fatigue, spinous process
tenderness, other joint tenderness

Intermittent pain at night, morning pain and stiffness, inability to
reverse from lumbar lordosis to lumbar flexion
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Malignancy

Vertebral diskitis/ osteomyelitis

Pain worsens in prone position, spinous process tenderness, recent
weight loss, fatigue

Constant pain, spinous process tenderness, often no fever, normal
complete blood count, elevated erythrocyte sedimentation rate and/ or
C-reactive protein level

Referred

Abdominal aortic aneurysm
Gastrointestinal conditions:
pancreatitis, peptic ulcer disease,
cholecystitis

Herpes zoster

Pelvic conditions: endometriosis,
pelvic inflammatory disease,
prostatitis

Retroperitoneal conditions: renal
colic, pyelonephritis

Abdominal discomfort, pulsatile abdominal mass
Abdominal discomfort, nauseaWvomiting, symptoms often associated
with eating

Unilateral dermatomal pain, often allodynia, vesicular rash
Discomfort in lower abdomen, pelvis, or hip

Costovertebral angle pain, abnormal urinalysis results, possible fever

Table 2. Red flags for serious etiologies of acute low back pain

Possible etiology

History findings

Physical examination findings

Cancer

Strong: Cancer metastatic to bone
Intermediate: Unexplained weight loss

Weak: Vertebral tenderness, limited spine
range of motion

Weak: Cancer, pain increased or unrelieved

by rest
Cauda equina

Strong: Bladder or bowel incontinence,
urinary retention, progressive motor or

Strong: Significant trauma related to age*
Intermediate: Prolonged use of steroids

Strong: Major motor weakness or sensory
deficit, loss of anal sphincter tone, saddle
anesthesia

Weak: Limited spine range of motion
Weak: Vertebral tenderness, limited spine
range of motion

Weak: Age older than 70 years, history of

syndrome

sensory loss
Fracture

osteoporosis
Infection

Strong: Severe pain and lumbar spine
surgery within the past year
Intermediate: Intravenous drug use,
immunosuppression, severe pain and

Strong: Fever, urinary tract infection,
wound in spine region

Weak: Vertebral tenderness, limited spine
range of motion

distant lumbar spine surgery
Weak: Pain increased or unrelieved by rest

*~Fall from a height or motor vehicle crash in a young patient, minor fall or heavy lifting in a patient with
osteoporosis or possible osteoporosis.

Table 3. Neurologic examination findings in patients with acute low back pain

Affected nerve root Motor deficit Sensory deficit Reflex

L3 Hip flexion Anterior/medial thigh Patella

L4 Knee extension Anterior leg/medial foot Patella

L5 Dorsiflexion/great toe Lateral leg/dorsal foot Medial hamstring
S1 Plantar flexion Posterior leg/lateral foot Achilles tendon
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ZHH AT =] o

09:00-09:20 ZAHIME 3
P S (SAel) MS0ME ), MAX(SHstuE )
2gA 25 9 4 B9 oy
Q Elf
HAM2ICH MEZIAH R
1. 294 B ) 22=8 ZIH

AR F2 AHEEE YA IA xA Aol A 20T3 XYAE QT E Q5= ZoR J|EF
E 203 2YA} A7) FHAIA HAAl| AFEEE 7} 9l benzene ring with attached three iodine atoms
S\ 2G9A7E Qlom, 1 fox 23atolA AMEE FEY EFFEoltt. monomer 8t 7HE] tri-iodinated

microbubble ZFA| e} T AALol| AHEE = barium
ZGA7F ek F o= BExgA Hofpel HEA =2
& YA E Nt A sk A A QT

H1. QL3S XYM 27

benzene ring, dimer= & 7H9] tri-iodinated benzene
ring® & 0|20} At} 22T d XYM S84 AR
o] we} ionic ¥ non-ionic & JH™, 270 ARE
ionic 2YA+= ¢ & osmolalityZ Q13] H2hg ¥
AHE 7} o} o]F o non-ionic ZYA7}F 7E o
AM7HA] AFEE AL Qlth, 2 YA EF+= osmolalityol w
2} high-, low-, iso-osmolar= FEE™, iso-osmolar
ZGA7E 7V F ol A= AT (F1).

Contrast Agent Structure Charge Class Osmolality(mOsm/kg)
loxithalmate Monomer lonic HOCM 2130
loxaglate Dimer lonic LOCM

lopamidol Monomer Non-lonic LOCM

lohexol Monomer Non-lonic LOCM

lomeprol Monomer Non-lon!c LOCM 600-850
lopentol Monomer Non-lonic LOCM

loxilan Monomer Non-lonic LOCM

loversol Monomer Non-lonic LOCM

lopromide Monomer Non-lonic LOCM

lotrolan Dimer Non-lonic IOCM

lodixanol Dimer Non-lonic IOCM 270 -280

HOCM High-osmolar contrast media, LOCM Low-osmolar contrast media, IOCM Iso-osmolar contrast media
(modified with Thomsen HS et al. Contrast Media: Safety Issues and ESUR Guidelines. 3rd ed. 3-11. Springer,

Heidelberg)
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2) =2l ZHH|

A7l 3R AEHE tEHE 2I9AE
Gadolinum (Gd) o|2t= paramagnetic heavy metal
S E3lelal Q1o T1 & T2 relaxation time 744 A
A 29 34 &a%E Ut 7h=2lE2 heavy metal
2 Gd” JeHE 24 F F$ dA 58& YERT]
mjZo] ol A% stal d&€d wiES fdl ligand
¢} chelate 3}5t= FEi2 AMEET 7HEds 29A=
Ligand®] &ts4 ZAgt&geol u}et linear & cyclic 18
1 ionic & non-ionicC & FE3 4 Y} 7] A
Fejol w2t 23 A=7F Aol Aen, ojmdt 9ol
E A HollA Gd* dejz BE S o8 7HA] 23}
£& do7|A "

7MeglE 2YAE AH g8 50 Wt extracellular
fluid (3&2), blood pool (gadofosveset: Ablavar,
formerly Vasovist), hepatobiliary (gadoxetic acid:
Primovist [EU] / Eovist [US]) agents & F+&8& 4 )
=8

H2. Extracellular fluid 7}=2|& ZYH 3

o AR et ol o] e
K, BT 5 e B
o=} 9. o g
sajol7l, o)1 2gAo] LA

Ael7 QA T 29

sfostaL, olof cigk
g

o o
do ok

g
it

)
18 N
o

2979 BTl BRg o]k Aol g FA
- EASHA 7] WRoltt. ol
A AT 5 9t Rargol o

Extracellular Gd-OM Type Thermodynamic
stability constant

Conditional Amount of excess
Stability chelate (mg/ml)

Kinetic stability
(dissaciation half
life at pH 1.0)

Gadoversetamide, Mon-ionic 16.6
Gd-DTPA-BMEA linear
{OptiMark, Tyco,
Usa)

Gadodiamide, Non-ionic 16.9
Gd-DTPA-BMA, linear
(Omniscan, GE,
Usa)

Gadobutrol, Mon-ionic 21.8
Gd-BT-DO3A cyclic
{Gadovist, Schering,
Berlin)

Gadoteridol, Mon-ionic 2338
Gd-HP-DO3A cyclic
(Prohance, Bracco,
Italy)

Gadopentetate lonic linear 221
Gd-DTRA
{Magnavist, Schering,
Berlin)

Gadobenate, lonic linear 22.6
Gd-BOPTA,
{(Multihance, Bracco,
Italy)

Gadoterate, lonic cydic 258
Gd-DOTA
{Dotarem, Guerbet,
France)

15 28.4

14.9 12

Mot available Not available

17a 0.23

18.1 0.4

18.4 None

18.8 None

Mot available

35s

5 min

3h

10 min

Mot available

= 1 month
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o2 A7E B4 xYAY 2248 R 9 o
Agol wol A UL, olF ey 9 L=
A &Aoo g2 olojA Al Qth, tHEAQ guidelineS &=
European Society of Urogenital Radiology (ESUR)
¥} American College of Radiologyoil A ¥7Hst A Eo]
Aom, tigty/gofetalo A e 2016 =0 ANgds T
7vatgiTt. o|2{3t guidelined ZA7F &3 # Yo 1)
2 A7) o 497t B7] Wil Ar)7r &3 3

ol BHA| Rz o] BastH, Wz YA P} &
A 2L issue7t WAY3H7] Wizl X424 Q updated
of thet TAT Y& QHh

o Yobrt YA aapAl B S flex
ol statint opet Azat, g A yatet 22
Treb §714Q Px7F dasie, o] HHd
o|FelFo] YA rdTe o it W&S T

o] Zasj},

P}

r oo rlr

ol ¢ o

[e)
[e)
L
pud i
I

Fe
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ZZH ATALE 2| L

09:20-09:40 ZAHIME 3
e ZZS (S MBS0t ), MA(SHINstnEH)
T ZFA olZAH @F D AL A A
LAF
St=Lo|oFEOtxAa R

dHSTE JFF AELES J4F FEZA WS oA (adverse effect, AE)2FIL 3, o] FALE
(pharmacovigilance)= AAIEZA7| 32 Ao wret 7k sig S AdEF 9] JAAIAE wiAIE 4 = 4
OJokE FO o)At = A A €A, BUE, = FEo|AHHS(adverse drug reaction, ADR)¢]2}
A, ool ek WEHY FF'oR FAETHI). 1961 FTH(D). AEO) NS EFYA o] duEg T} EFYB o] dut
| g2 Lrto]E(thalidomide) AHAS FEZAIY F8 89 27HAE FRE =T EFYA oS 9 o%F AHAl
BE 7P FHCE HoFE Aot A 540 o B/ oa LAYSAT EFQYB o] 3RS $hate] A
2 1960~61d7F 595 H|Eet 4670=] JAEEol o Q1F EAo| sl WAgstH, A EC] W Fof AT &

Az7] Y Ento| =g Bg3ton, o]F HWAAZL o XS WHEHE H7 BrhQ).
E ggrnto|tof o§ A AL 7|0t 19 o] OJOFFE Al A AHAH S Tl o] dAte] o R E &
g EAEATE o] AL AANHE AX Aol H o QAT QA P AL Hom, &9 MY
okFolet steEte Al & ol AstA] st o)Atz ' Tt AlstE o] QL BE V|0l Bal HAIFo] viAE =
dd 5 T A A AR T o F Bt E 5 AT Qlo] Al A BE o[ AE Flste AL
i FQ3AE MGFE A7 HAh g Ente]  EVbs(3). 2388 AlE & AA| AFEEE TA A
T 2519659 AFA EEEHYGoH, o|For HYd A A AE o FAE MEA FUste Bt B

Z 2ol (phenylpropanolamine, PPA)o|L ZH| =
Al B (rofecoxib) 9t 22 oJekFEo| olidstA] £t X8
ZQ1 O] FAHE & Qe AlFolA ElEH T otFS 2
dH o stz &Y} Qo] hE Y=otA FUE &7t
2ol Idd & qlow, 9o upt vigAstA] &3t &
IZ Uebd £5 It} weba goFEe] b =
AAY 838t FAZ 2 5 QT

&3 9o veEdstA X3 anE R E(side
effect)o]gtal L3R T H2FE o oJokz=o
¢ & wet Fod e YAste BE QEHA ¢

E1. 20j 0|oFE o AAl B13g

U=, d, 48 T FeIoAE AR & GokEY o
BAEE RUERSH] 9 A Rag HuAES
1960th AJ2Y5}7] A2l om, -2 Ut 1988 A
WA Rag HAAE7E AREAT(4). vty o
A 68z 82 A 5o Hilo] ¥t YEs |
A glom, 58] oF=m7idztet S mTd A ofokE
SOR Qlato] WS S = SHEH EH -l
AFEALE = ooFEed BE| oAl HAloRE Al 9l
A, 19 FUSHA &2 oAt A F o Hug
T AEE AL ATH5). fFrH T AE ooFE
olF At A A®l (Korea Adverse Event Reporting
System, KAERS)S E3) ook 27} A|oks| A}, 2H]

pales 20124 2013

201414 20154

HnzHAe 92,375 183,260

183,554 198,037

* £7): 20161 O|HES QYT BNSH (FR0|4ES
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AEZHE QekE o/dAtHE £+ 5t
KAERSE B3 £87E U g*F o)/dAteEle o2
71—q.

o] 7}ed RYA L 201599 15,7437 201613101]
18,240710] H 11 Eo] A FAHA, %%%%%Xﬂ
YA olo] 4R E o FAE7} Bo| HAEJATHT ). z
FAl osf THRIEZ HiH o)A 7Hes, FE
7], B, 4, TE SO8 T B & e A3
oAt 7t A7), ol utetr = oA A
539 oAt Yehg 4 o, B3] ohfEEA
U AL 2 Qs Aol o2& B9 EEAY
g 4 Aot

e l> ot lo

2

H2. XN CHEIE O AR
=2 O &AL

1 7t2{483 (pruritus)

2  EE2{7| (urticaria)

3 BXl (rash)

4 24 (nausea)

5 FE (vomiting)

6 H|Y (rhinitis)

7  O{X[2{2 (dizziness)

8 SE=2t (respiratory distress)

9  7|& (coughing)

10 ®|2Z2ZtH35} (temperature changed sensation)
*EX:2016E 2|AES AT H™E HFT (8=
e =)

AZEPAANYL Ao MW, 2GA) A§FS
20104 4867H710] A4 20124 60587, 20144 647710

2 A& S7Fstal 91w (8), Al thrlst 294
o] o) FAtE 9] HHAYo] Hojdthal By oLt shAw
YA e AT AR FoEe 5 BA, A5
g 5 Qle oA F, EEAT AZAE o AL
7t 2E 5 e HOE At b offrol tigt gt
:’-EﬂO] == EI?]O]T;}-

H3. ZYA| 5{7tAbe 1 QI EX| gt
Qe | oA NEY HAEAUE
1 |14 [0|_0EZE d/d=/ALES,
SEEIRE 20 FIt
2 oluiolsE SAEZ SPHIRE
=iniEl
3 QREALS Ex, el B £t
4 "5 0|t HUEZE H FI}
5 O|QH|ER|= =X =58 20 FV}
6 | 16 |0|Q3l& 20t AN M7
7 o|HZ N3tE, LAIFOl ZHAM
8 JERNERR, 71S SN 2 ok
9 olU=E
10 O|QH|EE|ZE
11 O|SAIEf2talat
12 ojo|rCo|=ER

zAe) At BAAA FEE JANE 29
ool et AAEZAA wieto] Bastch ol §
SEREEREE REESE PNV EE N
W WA 24 EF oS ALl wEeL 2
G QA Bl Tl HEoH Fo|=e) Aol Fn
ehok & Zolet.

do

SHA HIHA| = QMU AL 2007

3. HteE o Ekof sl Te| e s]. FEHst oM. 2012

4. FEEF A, motgt Euete] ook orATe] H3 o
SFOIAE 3 7] 2012;55(9) 827-34

5. F7PHP A RAE. A (HE Al136552) (http://www.

law.go.kr)

6. Stro)oFZ ot e Y &5 o)A (http://www.drugsafe.
or.kr)

7. St Q) SFE LA Y. 2016 QFET HHAGAR HiF
3k 2017

8. A EANAE 7. 20148 FFF F2EFA. 2015
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XY
JIEEltietn ME82EA
St oJorFtddel ol et 2 Fof £ WY & TtEgE 2FA FaEREol B AN EAR
?15} B2 20094 1,6887014 2016 18240722  (20124)'Y) U&& £l MAE JAEAFOR 22
| Atolof] 108] o) S7tstdom 7hd &3 oA 2& E3 2GA 9 7tETE 294 feliRte S B E§et
%-4 sfutolt}. 20160 A &3 FOE $A7F AR AL YT
B A% 25710 gt YA RALL v £
ool A g ES 1 4 3. Y] 7}olEgel e Y&
olo] 2UztE E3SH A|IA| Z=xol M= YA faf
WS o, didste 1s H‘JC’ skl glom, 2 7t Bxt & FAMEHE
AR M= AIZE FA 20160 EHE U 7o| =t B 7to|eelle 2 QGA| AAF &4, B 9 /5, 22
NS FAHSE I Y& o } A} S T3t 2GAY fafRks, 7hEdls 2949 f3f wHS,
E330A Y 2GA AHE (YA, 8, &0 & R
1. 22| 7}oj=g}el A4-g, QA BT AE), REC R FAE o It
FRAFAES 33 2t
= 9|7bo| il ti® 4 22 European Society of @O 2FAE AHEst= AAF A F20] 2R3E7}?
Urogenital Radiology (ESUR)7} #7438t “Guidelines Q 24 o3 Hhee Zo]7] &) 2YA| 7t D@
on Contrast Media”7} °,10U1 20140 HralE 9hto) st7}?
71} 2 wdoltt o] W82 onlinedA] &¢1E 4~ ¢l ® 3 BHS AT SAOA ThA] AR 2.9
t} (http: //www.esur.org/guldehnes/ ). T3l ZYAE A1 w) RYAE LA 5o o Bf=
T8t ACR Committee on Drugs and Contrast 7}?
MediaZ} ¥7Fst ACR Manual on Contrast Media @ Z9A)7 & Q2 SEEH YL u Ax=?
= 201649 ¥HE version 10.27F 7H8 2 HA 9 ® 2IA FRESY] QAN 2YA A A A
™ https://www.acr.org/Quality-Safety/Resources/ A2 & dt= Aol AXH glo] XRIAE AFLs=
Contrast-Manual oA Th&ZE B 4 Qltt, Ao vl YA RS Fol=7F?
©® 55 A LREEEo] AT Apol|A| AE| =]
2. 24 7}ol=gel A AAAE st Ao| HHIvkSol Aqdhs &Y
& AE=7h?

ZUlA dA] 585 = AEAHL Tiehd 3 Es, @ old CTE 823t 2JA o Hruigkgo]l ART
s A g 2783, o) ekF ot el o] Wt A, WAAA 9384 ST 29s, 9Hx3e
“ZAHE 20T 294 D MRIE 7EEE 294 & T ¥ 98 2053 2JA ] LEE uf vt
Suk-So] #E = AFHIEAY o, o] AEAH L <Y W EO] =277
oietg/deers] 7t ekl it A deE 271839k & 203} YA o]§ CT AAF Y BE gAto]
ToE We 'FAME Q0TS YA faut-go] ¥ A BESS o Sst7] 913 o) R AIF (skin test)
& SR YANEAZ (20119)" 9 A7 FEFE (MRI) = A&st= Ao] JHgkgo MYES Foled &
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4) QREst =N 2SSl Xzt MK K|

__)li‘
I
i=

=)

o

1o

, o 2
mE
N
1:0 mlO
fo ML

ol 4y

© B 1 AAA FE AHe

A. o QA RIS ffRdo] B2 eAoM AEHZ
© F59 FuUEESo] AAE A= 22 E8 = o|=A B FIAERIAE o] & WAAE 23]
FAE AL G UA AALE $AdH R T = 5 Atk AAA] of= AHS-E 7 ATE 9 e Z
. REIS WEAY de27] Y 59 AEe ¥
@ 22E3} ZYAE AT AHY BE FAA & < Sl A3,
Aoz Wit 59 wRAYE Adshe A ® HA & B
2 A G ZGAl g A Funkge giRE FoF 308
Q) TF LS WS 53}7] fJste] Aol &% ofufol W= ACE FEA glenE XYAE
9 2053 2YAE FASIA WO FUEEA o83 A & I AR T 2PA FHINEE|
= AL AuEA gt AYsh=A] W oph
@ QA TS| HAHo] 9l Ao M 2 FA B. 274 frelts-o] A8
24 RS EF o=
FH/FE - ZTRE R A YPEX 1
SEaol/gs - S ZoEE IR A 5|2
- Z55EE HANF A, ZUFA B2 =R, 5L
IR Al HAM AHIZOISH M8
oHH E= ]
SR « MATSIE QXM 90% Ol4, A0t 95% O[4)
- 2HYF A
- SIS|AEIDIN|, R Al HA AE20|EH AR
. AlE} D}vD:IH_J'D& B2 :L,Jé.; é_l':_il—;__g_
olmulZel 0.01 mg/kg 25, 5~158 DiCt HH=
(Zci 88 421 05 mg. -121~ﬂ 0.3 mg, 64l 0|2t 0,15 mg)
7 RIeS <7l= Y @HYFA HARST ZA(HY 90% 014, 20} 95% 0[4Y),
MiLEY FP A a:a
* &5y 712X HEM(salbutamol) F: A Y7 2 AR

* YB|AEHDIH,,

OtEHZAA 43 7| &

B2AE YA
P
HUFAL F2

186

28 Al F
« A& T™ Al ojmjyl=el
(£ =28 M2 05 mg,

AEIZ0|=H| Mg
0.01 mg/kg 2%, 5~152 OiCh gH=
6~12M| 0.3 mg, 64| 0|2t 0.15 mg)

MARSIE FX|(H2! 90% 0|, A0t 95% OfA)
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24 Rlets 8%
OfLbEZAIA £33

i E= 3

HTE

Dy {47

i =B

PHE SE0| 0 HE

o il 18 A] 121,000 EUIZEl 0.01 mg/kg 248 5155 OhC} BhE( (Y
82k 491 0.5 mg, 6~124 0.3 mg, 6A| O[T 0,15 mg), 25 F00I=
20| S8 S 110,000 ooju|ZElE MAME] HYo 2 B0jElE
UZ

« 27} X|2: BIS|AEIRIE, MM AH20|EX)|, &84 72X SEH
{salbutamol) S

« = @

P 7lE B SRANFOL MARSIE 2AI(AO! 90% 014, A0} 95% O1A))
MHALBY HP M4 B

cHUSA F2 B

+ ClOAIE 5 mo, OICHEY 0.5~1 mg, 22T 2~4 mg MAsl HF

+THsEIRt A1 HEO| X2 oY

o 7 BiE SHHZIGOL MARSIE ZIA|(AMO] 90% 0|4 40} 95% 0|4,
Hurgd 352 44 28
* Ol=H(Z2H0|= 20~40 mg) 25820 A A=

« 7|5 BE SIEISO| ALARSIE ZEA|(AQ] 90% 04l A0} 95% O|AN.
HiLme AS M4 B

« &£ 3H|Y

- HUZAL A2 #9

cBE S50] 40 Hx

< LR Al OIERI0.5 mg/mL) 0.5~1 mg HH3| HE(3~58 7izioz
e 5, Zd =X S0 3 mg)

« 23 EHT| oA (QAKE, BE QIEE QH/TE, HXI2E, A0
=0| §) &2l

o7 B BRMIISQL MARSIGE ZIA(AIO! 00% 0|4l A0} 95% O|AD,
HiASe e Mid B

« FoEAL H2 Ee

- 2HHEHE 20 mg HF(220] A MHE) — 00 BHE AL |8
Sol0| & mi7ix] 2uHAY ZEHE|CH 80 mg) — £7| B3 22 £ £
A& HE (1~-2 mg/min22 AESEI S
(HYZ7} gl7ivt HYR S0UH7} gle™ LIEZZ2|ME 0.4 mg
8 50 — 5~108 # 98 2l R Al MFO)

« TEHUHE HEE ol4E O 0|=M{F2M0IE 20~40 mg) BF (280
x| HH3|)
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Al Aol BT A4 714 4715 A
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N
30,
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gGFR

gGFR 30~59 mL/minute/1.73 m

=T

59 W 2% FY A

aGFR < 30 mL/minute/1.73 m"
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2253t YA HHINESo] A5} oWz o] £3t
o 22|

2) MALEHAUMRE

A At

#2290 4, 57] HAYANRA (GFR 30 mL/
minute/1.73 m’), E’-ﬂ:% W= St 34 ASA, gArR
g AlAjof

Z9A 29 1Y+ YA (Gadopentetate
dimeglumins-Magnevist, Gadodiamide-Omniscan,
Gadoversetamide-Optimark)
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AR} G BN 19T £YA AHE
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=71
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715 HL0| RS

« QMBI 2 B2 MRV EICA| TS Y DO T RS
a’l0in, 28 WXl MR ZHHE 7Hs8t 2480 EFo=
A3y,

@ B L0 et &71E01 HAl= ER gICh

- ZEH 22| 20| U YLFoM ZHHE 0133 HA7 HRS
EF WEERI FHX7} Phssin], R0 TR0 X2E 2RI

« R2CES TUME F0| W2 M2E FNEHQ 2477} Jhssich

« DYHA 7HEClE TEUME RO YUS Al 4MSUH 2R-FE
SHIICE AT 5585 |2 XHYUHZ =THE MEE R PEA
2F+F8 SCUE ERc Sl

RPCEH TUM ROIE W2 ¥ 2 S0U2 YHY SHEL AN HuE
mijol 2t

JHIAM QOC X2 ofH 2Rl X2 H EA 12" E02 QorC )
ZHM ALZE DjsHOF Bict

 90mTc SYHLE AMESHs B AT HED A Hiks S8 2EH
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EI s
AMECetm SR

2) A71E0)d &3 whe: QA A=A (contrast

reactiony} 2) ¢ Al B35, @43 22 non-allergy-
like (chemotoxic or osmotoxic or physiologic)
reaction® & o] & 4 Qlt} of & YA £A

& ofzfet Zo] ER7sl & 4 At 7} 5] & allergy-like reaction #2 & 93t system T}
A FalEES (FA (A W) vs. A S Z2 471 Q4% Hof Qloh

4 main components of SNUH acute adverse

induced nephrotoxicity) reaction management system

3) 7]el: CM extravasation injury
II. 378 29A 39 v
A4 83 "2 (acute adverse reaction)2 3A 1)

AE E7bstal 2YGA Tl #A §le allergy-like
(hypersensitivity or anaphylactoid or idiosyncratic)

Imaging

studies

Recommend premedication
based on the expert’s opinion

Consultation

A

Figure 1. M2CTIE 2 24 2N 2t0IES 22| H|A|
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@ SNUH manual on contrast media (updated
every 6 months)

@ Adverse reaction reporting system

® Premedication regimen recommendation
system

@ Audit (monthly meeting)

* Use non-ionic CM

+ Drugs and equipment for resuscitation
Observation for at least 15 min after

\\LCM injection

[ + Based on the guidelines

« CM name, amount
+ Symptoms, onset
« Severity

« Treatment

» Clinical course

Reporting
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CREREECE T

2001494 9h7] Revision (2014.6.28)

dasidd ga Ads g i HdH

PEES Chas 2HEF +
3*él FRIA| (™LI2H2! T ampule(4mg/2ml)

_0

AE]

or slow IV (Iml/min))
HHAIS DL + MA 22 +

AE|

555 %-. A 35
&HS| AEHTIA| (Z|L|2t2] 1 ampule(4mg/2ml)

or slow IV (Iml/min))
e BUIE, A 2 404 337 8 5
Al epinephrine 0.5ampule(=0.5mg)& (6~12
M| 20t2e| AL 0.3mg, 6M| 0|2t 4012 ZHLQ

0.15mg) CHE|Z M=o 25

l0|' E

o
Ol

2) 29A FuEre 712 9 By A &Y

A. PACS, EMR systems 83t 2gA HvheS

715,

1)

4)

24

an
radgan ]

L EdAd 888 2180o] U= =8 3l A5 9 Pas 44 A4 7

L Medormin W38 sbllals] or 2oid 23408 I

B 45l s et €7 R A4 »

T, ol A B MR 2 n

¥ Phsechramocytims Pusgmaghocss @AM R4 44 44 "

VL HUE A8 P 20 Saaae e A W

Wik 914l % S8 3 CTMR 29 AHEEE ]

VIIL €7 24} &l #Ad peensst 248 11

DL CTA B4 4 B4 EuE s

b ELE R L E 45

Kl Extravsistion Bap Hi] A § L2

ML 29 UM R 8 4 A9 e

T} E ST, YA A AT, B4 T AT,
Z2QA &, 294 TR, U &5, AA U, I
RIS

ZYH DpaIetg 7| g=io] = ER MAX|
2GAE A8 B A2 A

o 24 CT AAfolA BAE&S doFd YA
FHE 9T gt 49, ol Aae dE HET
ZYAE AL

ol HHIgkge] F3 Lol mE Ay XA (2
EIAE 2| ES} | ARTIA Y B Z& W&
£9) - integrated with EMR system

% BHNHES 7|ggo] AW sApe] A, vt
S 294 AAE B e dske] oate) B
Zatol| 2AAHA AAE A8, 294 Ads 9
off ) 5 Wk AL A,

ZGH| £ DL[EE 3|9

A. Radiology staft / residents
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B. Radiology nurses / technicians

C. Allergists

D. Nephrologists

E. Staff in the Regional Pharmacovigilance
Center

3) =9 W&

A. Monthly statistics for adverse reactions to
contrast media

B. Severe adverse reaction case review

C. Recent article review

IIL 2 A A=A
1. Ho|: ChE @0l glo] ZYH| £0{ &, HH 3z
OFE|L! 4:X|7} 32 O|LHOl| 7| X|2] 25%0]A¢
Z7t5t7{Lt 0.5mg/dI0lY F7kst A

2. '8¢l

1) Reduced renal perfusion (vasoconstriction)
2) Direct tubular toxicity of contrast media
3) Endogenous biochemical disturbances

3.9

o

21X}

@ oGFR < 45 mL/min/1.73m?
(IV administration)
@ In particularly in combination
with
- Diabetic nephropathy
- Dehydration
- Congestive heart failure
- Recent myocardial
infarction (<24h)
- Low hematocrit level
- Age over 70
- Concurrent administration
of nephrotoxic drugs
€ Known or suspected acute
renal failure

Patient-related

Procedure-related @ Intra-arterial administration
@ High osmolality agents
@ Large doses
€ Multiple injections within a
few days

ESUR guideline v.9.1

192

4. k=l ol X

1) Adequate hydration

2) Nephrotoxic drugs (NSAIDs, diuretics drug, etc)
g FA

3) Use lowest possible dose of iso- or low-osmolar
contrast media

4) 7]t renal protective drugs (insufficient
evidence)
A. N-acetylcysteine
B. Sodium bicarbonate
C. Intravenous theophylline

5. M71's X3t &XoflM CT ZYUH| AH2A| SNUH
protocol

&olstat 4 GFR 45 ml/min/1.73 ni©]s}¢l
&, AU RHE T UselARAaR gt
o] GU& Hx)x|(hydration) A/ HAF 18
2) A7} hydration protocol

A. Normal saline 1000ml iv over 6hrs (pre/post
500 ml/500 ml)

B. Muteran 200 mg (acetylcysteine) 3cap bid
x 2days (the day before and the day of the
procedure)

C. Renal Panel follow-up (2~3¢¥ )

IV. Z9A €& 9 7=

1. Qukxol ol X|2
1) AA3E IV site A€
A &5 B WE S extravasation rate’} =Tl
gzl Bl E Fsitt
B. CT A& A 242 patency ¥ leakage
ARE gelsit}
2) ZGA FY A B
A FY A o) Bl o FA] & AE 1]e
Stxpo A &gk
B. 294 9] A 10~20%7F IV siteE T3ttt
LB 9 72 YA A RGA FYE SHSTH
2. YA gt o K= Al dutE ol X x| X|&

1) &G ml osh) o] Ea 9 FE2 WA OE A
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ZU A ZFGAE AHESE CT Y A4E A&54L
S7bstal Qlom ofof et 2PA| FArg Hi s GA|
20094 1688740]4 20129 19+ 18297 0.2 Z7}3h= &
Alojtt. ¥hH Sl @/l gtatol A 2gA BAg 7
oAGA o] ZR| AL JEA = ofF urotd Hpzt gl &
A= 2GA AA A BA, AFAA ghet, 4]

—_
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