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ACT: 25
ACQ: (0]
FEV1 (L): 2.04
%FEV1: 84.0
FVC (L): 2.78

FeNO (ppb): 91.4 102.5




2015/9/8 2016/8/30 2015/9/8 2016/8/30
R5 [cmH20/L/s] 3.49 261 X5 [cmH20/L/s] -0.15 -0.32
R20 [cmH20/L/s] 3.31 1.87 Fres [Hz] 5.88 6.83
R5-R20 [cmH20/L/s] 0.18 0.74 ALX [cmH20/L/s * Hz] 0.50 1.00

COPDEMRRICH T HFFREIRE T V2 AD
R5 h5—3DEHEARAT
e [ERERMT HRKRIGIER
o B COPDIZHUNTFEVI EHhEE(Z4ART 5 Tkl 3. oot s Py Pt e s Y e W bt Il

LLIFF

Shirai T, Kurosawa H. Intern Med 2016;55:559-66. Mori K, et al. COPD 2011;8:456-63.
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o EEZRRY SRRMGIER 3 HzRFIRIEHAFE IS ERUI-EE, FEVIOZ{LEIE

o B, COPDIZHUNTFEVI EHhEE(Z/BRET 5 mean -19.3£6.9% (median, —19.7%; range 8.0 to — 31.4%)

e 3 HzMoscillationZ AL fzAstographD#&E1 Tl
FERIE A 25 IS EIELI-BEDFEVI DEILE (L,
-19.3%TH o7z

{emH,Oilisec)

Reactivity:
Slope of Rrs (SRrs) (emH,Oflisec/min)

Sensitivity: Drmin iunit)

Basekne Rrs .ﬂ-sgoni:'ﬂ

Respiratory resistance (Rrs)

Cont' 43 ' 98 ' 195 390 781 1563 (contentration)
L ) ) (pg/mi)
[+] 01 1.0 {cumulative dose) junit)

Shirai T, Kurosawa H. Intern Med 2016;55:559-66. Niimi A et al. Am J Respir Crit Care Med 2003;168:983 -988.
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\‘Shimi T, Kurosawa H. Intern Med 2016;55:559-66.
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Akamatsu T, Shirai T, et al. Respir Physiol Neurobiol
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Akamatsu T, Shirai T, et al. Respir Physiol Neurobiol 2017;236:78-83.
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B RICH T HABATEDFEVIERSDE(L

L FEVIDZEIE (cmH,O/L/s)  R5MZEIE
400 8
— Wilcoxon’s signed rank test
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9.34 == - 2.36 ! —
_— T =345
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150 &
———— _ -
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AFEV1, ml
FEVIEE, %

74.0 (-28.0 - 280)
2.70 (-1.00 - 12.7)

AR5, cmH,0/L/s -0.68 (-2.40 - 0.71)
RoBEE, % 20.0 (-11.7 - 41.0)

Median(range) B8, B FeeETLILF—ERKRE, 2017

X5, Fres, ALX
o FEV1&48E89 5,

o FresEFEV I MBI D D ix b >FresD i #%
FEV1¢linearis BB E R,

Shirai T, Kurosawa H. Intern Med 2016;55:559-66.
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L1, 225, 7LIL¥— 2013;62:566-73.
LABA/LAMAEL & %% % 5 L 1-=COPDEI
2014/8/26 2014/10/7 WEE(%)
R5 [cmH20/L/s] 4.59 2.59 436
2014.8.26 9.9 9.22 10.7 R20 [cmH20/L/s] 3.01 1.82 395
R5-R20 [cmH20/L/s] 1.58 0.77 51.3

Indacaterol 110 pg/glycopyrronium 50 ug/day

7T B, HHIHEIA, combined assessment: B > B(IB44E:D)
“LIBTERA LICATLEZ T TRETH o128, ELISAFOOERYIZITITS

P 35] ety i

mMRC: 2 1 1

CAT: 15 ) 10 (-20)

FVC (L): . 1.92 1.97 2.35 (+490 mL)
%FVC d 51.8 53.5 63.5

FEV1 (L): b 1.03 1.12 1.23 (+340 mL)
%FEV1 5 34.8 38.1 41.7
FEV1/FVC I 53.6 56.9 52.3

IC (L) : 1.31 140  1.43 (+150 mL)

mMRC, modified Medical Research Council; CAT, COPD Assessment Test

LABA/LAMAEZ & | % #% & L 1=COPDJE 5

2014/8/26 2014/10/7 BEE(%)

X5 [cmH20/L/s] -3.43 -1.04 69.7

Fres [Hz] 22,01 13.79 37.3 2014.10.22 11.19
ALX [emH20/L/s * Hz] 30.50 5.84 80.9

%5 [emH20/L/s] 3.10 028 91.0 Indacaterol 110 pg/glycopyrronium 50 ug/day

83 B, HHAFE I, combined assessment: B > B
“EBLVMIETESD, RBELLEASEERETH”

2
13 (-2)
3.17 (+120 mL)
107.1
1.65 (+10 mL)
J X
FEV1/FVC 52.1
IC (L) 2.54 (+70 mL)

mMRC, modified Medical Research Council; CAT, COPD Assessment Test
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R20 [cmH20/L/s] 3.21 1.97 38.6 Fres [Hz] 24.84 12.43 50.0
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Shirai T, Kurosawa H. Intern Med 2016;55:559-66.
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Mori K, Shirai T, et al. COPD 2011;8:456-63.
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Mori K, Shirai T, et al. COPD 2011;8:456-63.
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Variablies ratin imerval o =vahas
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Bosdy weight (kg) 0913 0342 — 0477 00149
W (% predicted) 10T 1.0 = 1.182 GassT
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A XS 2. 142 L1:gh = o B 40k
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Mori K, Shirai T, et al. COPD 2011;8:456-63.
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\&hirai T, Kurosawa H. Intern Med 2016;55:559-66.
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flow limitation)D7FEZETRLTLVS

COPDRZHi&AMD Tz DF A F 54> % kR (20044 ) p.39

Dynamic airway narrowing EjRSE L%
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Kurosawa H, et al. N Engl J Med 2004;350:1036.

COPDIZH T 55814+ L—ar CTRIESh SR KR HiBR
DESHEF

74 patients with COPD
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EFL ind¥8i@X5: cmH,0/L/s) j

Mikamo M, Shirai T, et al. BMC Pulm Med 2014, 14:23.
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High EFL index group Low EFL index group

Respiratory resistance [emH,0/L/s]
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Rrs Time

(breathing cycle)
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Xrs Time
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Respiratory reactance [emH,0/L/s]

Mikamo M, Shirai T, et al. BMC Pulm Med 2014, 14:23.

AXSEIEICH 5T SR F (S EEREM)

Adjusted 95% confidence

Variables p value
odds ratio interval

mMRC scale 0.969 0.412-2.282 0.9432

Emphysema score 1.296 1.013 — 1.659 0.0395

FEV1/FVC (%) 1.197 0.980 — 1.461 0.0777

FEF25-75% (Y%predicted) 0.752 0.590 — 0.960 0.0220

FRC (% predicted) 1.108 1.039 - 1.181 0.0017

R5 (cmH,0/L/s) 3.426 1.470 - 7.983 0.0043

AR5 (cmH,0/L/s) 0.423 0.134 —1.342 0.1443

Mikamo M, Shirai T, et al. BMC Pulm Med 2014, 14:23.
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Karayama M, et al. Sci Rep 2017;7:41709.
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Shinke H, et al. Respir Investig 2013;51:166-74.
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FIOERIEOND L) KREBRFERD 5o 7272 L .CTHEIGIE FEARMIZIIREEMTH D .
EEARIE DSOS A R EAEHAREL LT LOME L 2w b dh b, BELIEICHZ-
TiE, TNZNOEMEZBREL T, BERMICER ZEHRZF EHT I EPEETH S,

COPDIZ. JERE L HlitRE O B 2SI REINC MGG ST W 2 R TH 5, Zid. COPD
DIFEDS, FHED) ETY v 7, MaomEE, MEROZILE o7z, FHFEIICEE RO
BREFR RSN EL 2 b 720 THRET, 2N OBEABELRILE L CHESHIERECT
HETRZONGELNETH L. IO OIFIEEMEAIL, AHEEIL (= PR E)
DFERE Y FEREOHEER, FHhE Vo7, BKRWICEE 7Y M 2AOBEKE %
%o RFETIX, FITHECTHEE Lo, SUHEMEZAL = Fi BN IR (low attenuation area;
LAA) (2% H T, COPDOIREMM D207 70 —F O —i % il 50 S 0GR
WZOBRDDWET TU—FDEE LR IULENTH 5,
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Human Lung: Alveolar Wall & Capillary
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COPDICH T D= IEIEE

BEBZAOSEAEIE. FRICHIRIZFOEMPRENTVET .
COPDIC/23 &, BIEMREICL DKEDENNK EL 2P LRAKIC, SEAEBCHBRL
eE3sh, [EHWREL TERERNBDET,
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. WAL - BIEAE CERR
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- FOREET (i
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- EXRBICRPAER
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- AEDRIE: EBMERE
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- ARHRYE: FERERR

Low attenuation
area(LAA) in CT
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Reduction of LAA clusters by LAMA in static inspiratory CT scan

;i LAAOS RS —

Tanabe N, et al. COPD. 2012;9(4):401-408.&D. {EME /R




LAMAT— S RBRATER DCTIRIR LB
LAMAT— & R RATE OFFR AL R o e
base line FEV1 = 1.01L(45.3%pred)
Tiotropium 2 nombronchodiator pvalue

(within within  (between
(n=30)

p-value  p-value group) group)  groups)

(¢

(n=
non-bronchodilator
(within n=12) within  (between

group) group)  groups) L

~ ~ WA%, %
At6 months

Right apical p r &
bronchus I (-3.94,0.75) X X (-1.97,2.07)

Right basal
bronchus - (344,0.21) 0. (-3.09, 2.28)

Emphysematous
changa

LAV%, % B (-1.96,0.89) (-0.04,1.63)
D (-0.05, 0.05) - (-0.10, 0.02)
Lung volumes

CT-TLV, mL E (-522,17) (-192, 211)

(208 0.75) LAV, mL E (-26 (-120, 188)

Tanabe, Muro et. al COPD, 9:1-8, 2012 Tanabe, Muro et. al COPD, 9:1-8, 2012

SEMEREDRFLEI

2ERIDBHEHR S[EDHERE
ALAA%

%lyear SUBLITENRDDTIEAEL ., BAOTVE
: CANBHBIET

- RIEPEBDEERICS S SN
- mechanical force A L) X5F LVERHL

Exacerbation Exacerbation

%, p<0.0001
Tanabe, Muro et. al Am J Respir Crit Care Med 2011;183 :1653—-1659

S[UEDERE S[UEDERE
SUALICERDZDTEEL . BAOTVEIHHHDET © SUALICENDZDTEREL. BAPTVEIANHDET
RIECEANBERICS 5 Shi=E © RECEOSBERICS O SINIEM
mechanical force AAVAY D7 LVERAL - mechanical force ASHAY T LVERAL
FATT HRIED EDE

REEREIC[ESENT=BBAL

HERA
1a7%L)

SimulationBif
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SIEDER: VTR —BEDIEE
Log,, RHEEH
SIEREAERT HELYRER
5525 P RSN TDIHETES

Mishima M, et al Proc Natl Acad Sci U S A 1999

 Dygo/Va=157

Results of model simulation (ALAA% and AD)
@  Actual data of current smokers
ALAA%, % ===* Regression line in current smokers
WAL
Damage-dependent model
Random model
15% &
Damage-dependent model
Random model

30% &
Damage-dependent model
Random model

RTF—LE—BLEDE
+15%$ &9 % Damage-dependent® 7 )L
B0%HET S5 HLETIV

SIEODMEINEDRERL

Cranial-caudal heterogeneity of emphysema (SD-LAV)

1. Each lung was divided into 12 equal volumes from the top to the base.

2. The most apical and basal partitions were excluded.

3. SD-LAV was defined as the standard deviation of LAV% values in the remaining 10 partitions.

Heterogeneous Homogeneous
emphysema emphysema

LAVY =455%
SD-LAV =8.0%

LAVY =47.7%
SD-LAV=28%

LAV in each partition, %

LAV in each partition, &

1357 0m 13579M0
Cranial €= Caudal Cranial €= Caudal
BRAROIEDHH M —THAH LI, Mithe, BERR ., £IMOLAASSIRIILT—#

RETOMERFTHD,
Y REDF AR RO RE TR S LA A RO BLALLY

Tanabe N, Muro S, et. al. Respir Res. 2012 Apr 18;13:31

Annual changes in PFTs and CT parameters during 2 year
observation period
P

3 P
Exacerbation (-) (within Exacerbation (+) (within (between
group) group) group)

APFTs
FEV;. ml/year -437 (-90.1,-3.38) 0.002 (-91.9,-4.7)

(-1.25,-0.08) 0.0008 (-1.39, 0.03)

Lco/Var
ml/min/mmHg/L/year
ACT index
LAA% (-910), %/year (-0.38, 0.98)

LAA% (-930), %/year (-0.46, 0.66) 4 (0.92, 2.70)

LAA% (-960). %/year (-0.34, 0.68) 5 (1.09, 2.82)

Data are expressed as medians (25-75percentile)

Tanabe, Muro et. al Am J Respir Crit Care Med 2011;183 :1653-1659

Results of model simulation (ALAA% and ALAN)
ALAN @ Actual data of current smokers
Y =* Regression line in current smokers

15% BE
Damage-dependent model

30% @&

Random model

IR B (£
TR ERBEOS AL OEREELS
HHEE. BHEOSEEEOEAEHENOOEETS

FERBIERIRFBIITIZML . TF VRV RTIERDT B,

Matrix Metalloproteinase-9 Promoter Polymorphism
Associated with Upper Lung Dominant Emphysema

Isao lto, Sonoko Nagai, Tomohiro Handa, Shigeo Muro, Toyohiro Hirai, Mitsuhiro Tsukino, and Michiaki Mishima
Am J Respir Crit Care Med Vol 172. pp 1378-1382, 2005

70 r 1—
1 I

C-1562T polymorphism in the MMP-
9 promoter was  significantly
associated with the development of
upper lung dominant emphysema in
patients with COPD.
M7 | W7l 1
0

T(-)patients T(+)patients

_44_




Possible spatial progression patterns of cigarette
smoke—induced emphysema progression

:

=

Cigarette smoke

4

Abnormal inflammation

Oxidative stress

.
-

Proteolysis of
extracellular matrix

h |

Reduced strength

/ of alveolar walls

Mechanical force-based
destruction

Apoptosis of epithelial and Impaired tiss

endothelial cells repair,

A |

Direct damage to parenchyma

Nems

Spatially heterogeneous
emphysema progression

\]

LAA% T4 #5 L 1=COPD & & (D Kaplan-Meier 2 77 B

LAA%DNERAEN 580% (LAA%=2.3-32.49%) (DB

ED20%
(LAA%=32.3-53.9%) D B

[ LAASEPFEESE. E0, BML, (RN
ELIEHIL-FREERTFTHS.

B

Haruna A, Muro S, etal. Chest 2010 Sep;138(3):635-40

ERRSER
LA =T SRS

0 365 730 1095 1460 1826 2191 2556 3287 3652 4017 4382 4748

W Of% $EE 471 D W O ) K 77 14

- COPDEETIZ, IR &EF < LLELIF G OIFIRIE
HEBELD.

. PR REAERT BT LA BB TUO B
A 85,

Yamauchi Y, et al. Int J Chron Obstruct Pulmon Dis. 2012.

Y

Wil

LT

4 Kurosawa H, et al. N Engl J Med. 2004.

P, )
Fo R =R

SUERE O PR B AERFEIE T SR EETH

CTHEAREMT IR B HA IR TF 1 D AEES

r=-0.57
p<0.01
n wn
N N
r=0.62
p<0.01
LAA% D
r=-0.49
p<0.01
o o
N N
o e
wn wn
oc o
N N r=0.57
p<0.01
LAA% D

FEIR E AR E B HEIR D BEE
S LB

[ BLBIZEH: 8, BMI, %FEV, TLC, Dico/Va, LAAY%

AR5 AR20 AR5-R20
B P R? B P R? B P R?
BMI -0.005 0.009 0.10
TLC -0.015  0.05 0.08
Dico/Va 0.027 <0.001 0.40
LAA% -0.003 00003 033 -0.002 002 0.14
Cumulative R? 0.41 0.24 0.40

Multivariate stepwise regression analysis
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SIEMRE (CTRIE) DESH

o HHIXPEH TIXIEX M\ REIHRED R ATHE
o REMRENEELRAZILIETES,

o FEHALI=LVHREIC K- T, EHRBETICSROONDARER LS
T<%,

o [EDHFHM, BALMDKRE, genetic back ground #REEL
TLSAEEEN DD,

o [HRIRERDBFH. LAAYSRA—DEFEILERHTIHEL
ISRV ATRE.

U gﬁiﬁkﬂiﬁ&ﬂ&li. ERBNICRRT IBENHS (BERE
ER)

o [ER, MER, HRBERLVERDHOXR HEISER?)




WEEED
[ (1)
HHEZCTTHS

KRG EWR
WHEBERIRA: U IR 2%
MOEBCTHI (5 Tl IEFATEF G & . TEREFR AL 2 SOt L 72K D08, 50 77 AR L
A3 - MRS - RLIRRS/ 0 IR S5 O 4 D& D53 i R AL A DR E IZERIREHR 2 G T
TREER BT ZW T 205, BEISBEMEEEIIBW T, WEORE LYY & H R GG
52 LIRS AN DR v, BRI 2 INZIRLEOHPZRET L2 EI2LD ., K
OB ORI I CHE N 2 M Z IRt 2 2 L STEE & 2 4%, CTHEIRIC BT 5 ERR
MRS RERFG O A 70 & THEBERFMIC O FH CTh 5o Raif Cld, Mg RERAE CR s L
%\ RIEMERZ (MfefEDsh.0) & BTN D BHE IR S 2 12 PAZEMENE S (chronic
obstructive pulmonary disease : COPD) (2B W T, A iiHlRCBE 2 M&E %% (vascular
remodeling) *F DHERERIFFAM ICASMAY A D EE 2 ZEE R L ) 5. WAKCTH & TONiE
IR (LAA- low attenuation area). ZEBEWTHIFE/ S5GERITHE L (percentage wall
area%WA) . S BET- Y EE BRI AR S . AR & PR OCTHHE & filA G b7z
S S N T TR R0 S Bl B R B O MR/ I R FE O B m TR A B T 5. & 51T, IR
CTHE{§IZ BT, MR REAR A T UL AT 25 BRI 2 J5 S i B B 9 2 78 S 1 i & $R ik 5
% IERIHE % W 7 AL A RIS X B 2 RT3 O S Ao N T e
MR EEAERRE D BB AY22 5 & FU L & W IR X enon % FH W 72 il BF 485 00 78 B RO R L2 6
&N Twa, dualenergy CTX 32051 ik %% % F\v>7-first-pass perfusion CTSDOHEEER i
S, S SIIRIEERRIC ST E & 72 o 7232051 T HH 23 C T 1S 8 U0 B ) ] 158 T B 35
HAG DY, B E CHE L -BECTOMZE R BIECTH (R O E = NFEIT I L 5o hi:
COPDDJRREER BRI B3~ 2 HAFr O M A2 AT %o
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WEEZCTTH S

HEERKPRETRE R E
KB EH

COPD

s ANOEEF LS LA EMEERPFERARET 52 LITLY
LMD REEMKR B

o MREEERE L. ERICAIEM TRV RRAZEEZRY
o BEBFETHET. RRAICELLHTFIREEH - 1% - FEHEDAEIK

o REDEEICKY., [UEMRE (FHRMIERL PIL) ESERRE
DRI FENSHA . MENRMITEET HEA BN,

o ERHBRHALHBREOMERFENLELD,
- BEREHOFTEREIEREREE

» COPD
SEMRE
PR SUERE
RESERE
FvEER I & 1 S 2

> BNAEETE
> I T A

> = ETHE

SIEMRE

fisUE
o [MIREEDRIR - HKICRIBRRMRAEZLYREOTEDIE
G UE Y

L T R

srwrcms

/ S S
LOY) P L5
N eSS0

fifiSUE (B X IR E)

FEV1/FVC:56.1, FEV1 predicted : 65.2 FEV1/FVC:23.2, FEV1 predicted:30.5

© BREOFEIE
© BMoMx

< R
- EBEETEHOMEEROR/ME
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fifi&AE (CT)

FEV1/FVC:56.1, FEV1 predicted: 65.2

FEV1/FVC:23.2, FEV1 predicted:30.5

L

.+ HERESBOLTERIN(LAA: low
attenuation area) &L THiHESh 2

INEFID PR UE

FEV1/FVC:33.4, FEV1 predicted:35.8

© PRASE X FEE R
o ISR E SR OS2 T
- BMEIESE

RNEERRE

FEV1/FVC:30.1, FEV1 predicted: 25.6

- RHmRELAIL
© THE®EOSH
« al-PUFRITLUEDO R

R EE 14 i S A2

FEV1/FVC:52.9, FEV1 predicted: 100.6

- MRE, MREEed

« WRE TS

« LRHEFREOSH

+ flhDsub-typek YL SEREIC L TRFHIRITEL

RREHOREHTE~DOHZE

FEV1/FVC:58.1, FEV1 predicted: 75.5

Window level, width : -650 HU, 1500 HU Window level, width : -850 HU, 700 HU
(-1400 HU — 100 HU) (-1200 HU — -500 HU)

« ERMEEEREMREERORIEDEGIERIT/IEDT, window
levelZ{E<, window width%3R<BTE T B LARMITEBHL LT LY

SR E O LR (LR S C EA DR

SEMRE (EERIFHE)

=%LAA-950: the percentage of low attenuation area lower than -950 HU

—R—RETBIEE
AREERE, BB PRIERLL

L]
RAELOAMITSEITH

\ 2
' AS :

COPDOEFEH RA M MDD
HTHESh TSI TIEAL,

TABUL 2 Commmon Cont

[LAL LA N Pt LT

" -_t ' " - “ - . 24

Wang G et al.J Comput Assist Tomogr 2015; 39:171-175
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KUEMRED 5 fERRFIR

FEV1/FVC:55.4, FEV1 predicted:102.4

FEV1/FVC:30.1, FEV1 predicted: 25.6

PRRERE
© RAEHIR~OLE: LHHE < THE
Haraguchi M et al. Respiration 1998; 65:125-129
PIRFEDEIL PIRSEDEL
4 | - m
FEV1/FVC:64.6, FEV1 predicted: 77.0 FEV1/FVC:33.4, FEV1 predicted:35.8 . P " \
- ;‘ * * B1, right upper lobe
R N, AT c [REXMARNEORLEEBTS
Y 128K DR LT, £ERBEALTR
: - = EXRNEEERE,
FEV1 predicted
- /A non-smoker
e anm O non-COPD smoker
of ohe o o= © COPD
» %" 5o
ola _-‘:.'_;\ Vo o T
WA% . .’;"-. ;‘,z-.-" < T * Percentage wall area % (Sil
oS R S BO2SENEIH Y SER
) I, SRR I= R L.
- S[UMERE et M -
- SUERREEO /ML FEV1 predicted

Nakano Y et al. Am J Respir Crit Care Med 2000; 162:1102-1108

fik

FRJEDEIL: [ EX A IELANILEDREE

EEE
!
nu

o/ @®»
AEXE /) AFREHRR

Ai : luminal area

MR
* Percentage wall arga :WA%
* Ai:luminal area (S:E M ° EEiﬁ&'v}'%*#j’Euﬁ
) © WA%< Ai

Hasegawa M et al. Am J Respir Crit Care Med 2006; 173:1309-1315

PRSEDE BIRE

FEV1/FVC:64.6, FEV1 predicted: 77.0 FEV1/FVC:33.4, FEV1 predicted:35.8

SUEERES. EEOHAETLRLTVALSICRAD




PIRREDEL  BERE

EHCTIE -478HU -422HU -243HU

Non-COPD smoker

+ MfIBL,B10 GEEND ME LD EMAREDEEE)
« Non-smoker, Non-COPD smoker, COPD : %304

Lederlin M et al. AJR 2012; 198:800-808

PRKEDOEL  BERE

‘ Non-smoker ‘ ‘ Non-COPD smoker ‘

Past 100 (=) Y (P 82,0 1903
el v o L AP T M a5y
Lewer e Nir 0340 LAl socon
Wl wes bmev’ Held AR Ndske LN
A e 3Hey 15,0 (T NI 0000
W s 10 Arven vt (00 1514 15504 1200 LIRS
Pecen wol wer 8800 b . Ny
Prrcesiage ow sttematon RARY 3y $3.4r LR o nEsann

snle - Y0

c AEXER-AEXEDN. AEXAREEO YA X Dparameterld. JEBL
JEEEREE TEEEHHMN. COPDOAMEIZBRLEL , —HT. AEX
EREX, SRERXAT S LM ThHE,

o FEPNICEIEFEREh TS, REERBF OO MEREIC
BRATERMELALL,

Lederlin M et al. AJR 2012; 198:800-808

FHTERE

EEA2mmEY LR ETHREYRMT
- Z. REXROCHENFELLVESRSE
BISHITY S,

COPDIZH T HRMTIERLE D £ FE
BT E XEAOREMARE. ETT
HERE X Dremodelingh’EL S,

wee b

+ RROCTORMAMRRE (0.5mm) TIE, ThoD RS EXEO RO
LigllexoE

o BE-FEACTE®ZALVT, air-trapping D T2 HE O FEEZ TR

RIEKERZ : air-trapping

Sarcoidosis

Bronchiolitis obliterans
HP

Gaeta M et al. Multidisciplinary Respiratory Medicine 2013, 8:44

RIEKEFRZE air-trapping

L3
ZERHDZRNETOFRCTIZE T HIE
UYL (lobular air trapping) &, FEIR A EER
ETRRFIROLENATEROONDZEN
BB, PEPERTHID,

P&

> BROAVT AT ADEND
> SFREREEMELRMRT Hpercent
predicted maximal expiration flow

(MEFs0%) Tl AR F A REE R AT O RHEA
WHE

« Sub-clinical/Z BT D BRXARIH M
EREECTTLES B LATHE
hiLhiw,

Gaeta M et al. Multidisciplinary Respiratory Medicine 2013, 8:44
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REKERZE : T2 (E/ ratio in CT density : air
trapping ratio (ATR))
E/I ratio :FES O M EF T HCTHE/ R R D I EFF ¥ CTIE

100, - . g =
095 Soss  HO® oo m
PR B REIE

so:0f @ 8
2 089 =08 " Group B2 & U'B3
b a FEV1 predicted<80%

0851

080+

GiopA  GrapB!  GropB?  Geoup B3
Non-smoker‘ ‘ smoker

Kubo K et al. Eur Respir J 1999, 13:252-256

KREKERE: E=F64Z (relative value change
(RVCss0-950))

* Relative value change (RVCsso-s50)
= 100xLVss0.s50/LVso0-s50 in expiration/ 100xLVaeo-ss0/LVs00-s50 in inspiration

© TheOLERIGHERTIE, FRSRRE L ORISR ER
Matsuoka et al. Am J Roentogenol 2008; 190: 762-768.

FEKERE : 21542 (based on change in CT density
bc_)th at inspiration apq e_xlr_Jira}'i’on)

-

RIERCTE RS

WIS CTER CIMEE %5 B
(RE-MEFERN)

IEAICE R OMIEETOEREE
HELLT. EEAORBFTO
BELZREL, FROCTEIRE
RRDCTERIZER

RO ERTEFLDCTET
548

COPD pharatine Galban CJ et al. Nat Med. 2012 ; 18(11): 1711-1715.

RESKIBERE : E2154Z (based on change in CT density
both at inspiration and expiration)

Sudyect A

Normal
RS >-950HU
IS >-860HU

Lubgect £

Subect B Subyect D

Y

fSAD

Functional small
airway disease
%5 >-950HU
15 <-860HU

Emphysema
% K.<-950HU

o aan

Tegmmion

Galban CJ et al. Nat Med. 2012 ; 18(11): 1711-1715.

KRS ERZE : ET=$54Z (based on change in CT density
both at inspiration and expiration)

© COFERE BREFRCTTORMMBE—RELTLD. MAOCTEIZEHORE
FESTERTHELDENHD. BE(E?

Galban CJ et al. Nat Med. 2012 ; 18(11): 1711-1715.

FEV1/FVCIZRZBTEILAL

FREKEIRE : E=1E4Z (based on change in CT density
both at inspiration and expiration)

+ 30~120HUMD10HUEIZ10FESADRAMEEREL . & 5 ElE TRAELLT Dvoxel D MR H
Lk DvoxelHIZ &5 8 HEIE FAir trapping index(AT)EEE
. %Eﬁﬂ‘E'G(TJAT&RV/TLC&UFEFzs—vs%to)*EEg{ﬁil%ﬁi'll, ?—i@(DATI%iXE

”3 63

— T —_ulﬁ
? - ‘ -

-50 HU
'

.

[y | "

ENLERREHER

| ey 100- HU
Lee SM et al. Eur Radiol. 2016 ; 26: 2184-2192.
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REKBEIRZE : EEIE4Z (based on change in CT density
both at inspiration and expiration)

EFEzs-viExq!MﬂFﬁml
« BRBNOEEOLLT
1 EAFRIFSRELES
] RV/TLC: BREME B[, ATIAS6O0HUD EE(Z
| RLMUVEREERL.
(FEBE R %k-0.649, 0.651)
:In:":“ummn Between CT parmcters and pulmonary fenction - ATl(GOHU)Ii. Bﬁ%{t'@(f)
AN E1MLD Expoase ﬁﬁﬁﬁllﬁwﬁﬁﬂﬁtﬁkﬁﬁ
= rym EDORAEA, FECTIER
FEV,FVC 07 0714 Fpot FES LE - E/I ratio in mean
Dleo 0 lv)t €. \t‘ 0248" CTAV&lﬁlﬁo

EVRILR—ZADNFA—FTHDATIE, KAEKERED 5 P Kk R D7 ES]
TORAAETIEOEMEA T LAY . COPDDRFEBE IR LK HIRD R AR (=
L THif=%Arimaging biomarker&7it 5%,

Lee SM et al. Eur Radiol. 2016 ; 26: 2184-2192.

FEF M B 1R A

fith 27 I & 14 R Z= : % CSA : cross sectional vessel area

&

= Upper level === Mmiddle level = Lower level

Mask image for particle analysis after
setting vessel size parameters with 0-5
mm?and the range of circularity within
0.9-1.0

ffi BF M B 1R Z : %CSA: cross sectional vessel area

» CSA<S5 = total particle A 12
dimensions corresponding to
cross section of vessel at sub-
subsegmental level running
almost parallel to the body axis

r=-0512,p <.0001

» %CSA<5 = the percentage of m =
CSA<S5 for the total lung area -

Hi

+ FHER/NMMEME AR, FEHMEBARE. TR -8, JhEkeE. HKiE
FHEEHEBT 5

Matsuoka S et al. Am J Respir Crit Care Med. 2010 ; 181: 218-225.

Fifi BF M B MR ZE : % CSA : cross sectional vessel area

LoNpOusna CNrges @ SINUCIur abnormaines
wing MOCY in COPD 60 the CT maaserements
of wrway wall thcknets and umall pulmonary
veLsel (NASEE @ Basalel Wit empiyiematos
PrOgresson’
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Takayanagi S et al. Am J Respir Crit Care Med. 2017 ; 12: 551-560.

FfiBF M B 1R ZE : %CSA: cross sectional vessel area
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i B M & 1R ZE : %CSA : cross sectional vessel area
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B RE T4 : 4D-ultra-low-dose CT
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Yamashiro T et al. Int J Chron Obstruct Pulmon Dis. 2016 ; 11: 754-764.

EAEST{ : 4D-ultra-low-dose CT
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Yamashiro T et al. Int J Chron Obstruct Pulmon Dis. 2016 ; 11: 754-764.

B HE ST : 4D-ultra-low-dose CT
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Yamashiro T et al. Int J Chron Obstruct Pulmon Dis. 2017 ; 12: 2101-2109.
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I 7 574 : Dual energy CT (DECT)
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Kaza RK et al. Radiographics. 2012 ; 32: 353-369.

I 7T 574 : Dual energy CT (DECT)
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Renani SA et al. Radiographics. 2014 ; 34: 1769-1790.

M7 5% 4f : Dual energy CT (DECT)
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Renani SA et al. Radiographics. 2014 ; 34: 1769-1790.

M3 574 : Dual energy CT (DECT)
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Dournes G et al. Eur Radiol. 2014 ; 24: 42-51.

07 EF4f : Dual energy CT (DECT)
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Renani SA et al. Radiographics. 2014 ; 34: 1769-1790.
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S ET : Dual energy CT (DECT) by using Xenon
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Honda N et al. Radiology. 2012 ; 262: 262-268.

#2SET M : Dual energy CT (DECT) by using Xenon
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Park EA et al. Radiology. 2010 ; 256: 985-997.

2 55T : Dual energy CT (DECT) by using Xenon
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Lee SM et al. Eur Radiol. 2017 ; 27: 2818-2827.

#2 5T : Dual energy CT (DECT) by using Xenon
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Lee SM et al. Eur Radiol. 2017 ; 27: 2818-2827.

S ET 4 : Dual energy CT (DECT) by using Xenon
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Toward a new era of
precision medicine!

Precision medicine
is more
individualized.
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0,-enhanced MRI

Pulmonary MRI with ultra-
short ®

Clinical Indications of Chest MR Imaging Overview
I.  Pulmonary Vascular Diseases I.  MR-Based Pulmonary Vascular Disease Assessments
1. Pulmonary Thromboembolism g::g:::'ssevemy 1. Pulmonary Thromboembolism Assessment
2. Pulmonary Arteriovenos Malformation Assessment
«  Therapeutic Planning 2. Pulmonary Arteriovenous Malformation Assessment

3. Pulmonary Hypertension and Effect Evaluation

Il.  Non-Pulmonary Vascular Diseases 3. Pulmonary Hypertension Assessment

1. Pulmonary Nodules g;’adg‘:]':s[i’:'e"ﬁ"“ Il. MR-Based Non-Vascular Disease Assessments
2. Lung Cancer + Staging tocti "

9 . Postoperative Lung Function 1. Pulmonary Nodule D onandA nent
3. Mediastinal Tumor Prediction o

. «  Therapeutic Effect Prediction 2. Mediastinal Tumor Assessment
4. Pleural Diseases and Assessment
5. Chronic Obstructive Pulmonary Disease . Disease Severity 3. Pleural Disease (or Malignant Mesothelioma) Assessment
Assessment :
. 3. Staging of Lung Cancer
6. Asthma * Therapeutic Effect ging 9
iti i Evaluati e .

7. Interstitial Lung Diseases valuation 4. COPD, Asthma and/ or Interstitial Lung Diseases

Phase-Contrast MRI Hemodynamic Parameters from MR Data
-PC-MR Parameter vs. PVR from Catheter-

Peak velocity

Maximal change in flow rate durﬂnﬁ

ejection (MCFR)
T Ao e r=0.65 r=0.78 r=0.89
2 T p=0.002 p=0.0001 p=0.0001
B« L
B \ Acceleration |
£ o =, volume (AV) |
= g bt Acceleration time

| SN V) BN

Mousseaux E, et al. Radiology. 1999;212:896-902.
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Hemodynamic Parameters from MR Data
-Patients without PAH vs. Patients with PAH-

]

PR A R A ) R P e

-
1
]
a
.

Sanz J, et al. Radiology. 2007; 243: 70-79.

SV and PASP Measurements
-Cardiac US vs. Phase-Contrast MRI-

Tk 1

Conisiion Cosficienis. bean Differences, snd Limis ol
Agpoprmeni o 5V 5nd PASP Bendiede. CHPCIEAIRION 508
(Cardkec LES or PC-MA1

S M v
cah i
]
Cormslation copficent i1 e
Comelaion coeficant i) cley]
Wlaan ofprenc Ll
Uppsi irrits o apeaenenl 510 ]
Lo st of igoaman! -332 -58
PRSP fmrnbdgy
Comelton cosficent 1
Comoigion cocficent i}
blaan dfstenn LY ¥
Lippas ris. of agraemant 3 13
Lot v, o peombmniid L T

Vet e slalaScaly sgnican! (P < 0.0007)
Niakae wrw plaleSialy sgpeicadt (P < 001

Nogami M, et al. J Magn Reson Imaging. 2009 ; 30: 973-980.

Non CE-MR Angiography on Titan 3T
-ECG-Gated 3D Fresh Blood Imaging (FBI) on 3T-
; R-R (750 ms) :

& »
« >

0 ms 100 ms 200 ms 300 ms 400 ms 500 ms 600 ms
delay time

700 ms

Time-Resolved MR
Angiography

FBI (Fresh Blood Imaging

Non CE-MR Angiography on Titan 3T
-ECG-Gated 3D Fresh Blood Imaging (FBI) on 3T-

Pulmonary arterial phase ~ Pulmonary parenchymal phase Systemic circulation phase Pulmonary arterial image

Time-Resolved (4D) MR Angiography on 3T FBl on 3T
Higher signal from blood due to increased T1 value on 3T system
Improving spatial resolution without any increased SAR level.

Capability for reproducible examination, if quality is not satisfied.

P o bd =

No need for considering nephrogenic systemic fibrosis (NSF),

asthma and other adverse effects due to contrast media.

Non CE-MR Angiography on Titan 3T

-Time Spatial Labeling Inversion Pulse (Time-SLIP) on 3T-

half-Fourier FSE or True SSFP

Non-selective IR pulse  Selective Tag pulse

| i
Echo ! 4/(TD W‘%ﬂf
— T

« This technique can

separately visualize
pulmonary artery and
vein, if appropriate Tl

selected.

Non CE-MR Angiography on Titan 3T
-Non-CE-MR Angiography using FBI and Time-SLIP vs. 4D
CE-MR Angiography vs. Thin-Section CT-

TaaLE § - = ¥ Warmelan by Mo T mmirand . Frbeara vl M drgiesprmpby,
A0 Lol r ol - Dbrarm nd PIR Rmgeapr gy, and Bl e ine Comie sl e e S0 F
s 1 i, | remitveke | ety | sty T W Braws
|
o il M gyt | 0W | TR R TETE e
e ui WO | B | RS | e
L mIAN RS
bR | G LT
L L] EaN

* There were no significant difference of area under the curve (Az)
and diagnostic performance among all methods for pulmonary

vascular anomaly assessment.
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Time-Resolved CE-MR Angiography

37-year-old male normal volunteer

O: pulmonary artery, ®: lung parenchyma, I: pulmonary vein,
+:aorta

Ohno Y, J Magn Reson Imaging. 2003;17:330-336.
Key points for Examination:
« Applying 3D T1-weighted fast gr ho (GRE) seq
Applying high bolus injection protocol with saline chaser.
Applying parallel imaging technique to improving spatial resolution and/ or
temporal resolution.

Time-Resolved (4D) CE-MR Angiography

45-year-old female with acute pulmonary embolism

Tc-99m MAA Perfusion Scintigraphy

AAS

1 1

Ohno Y, et al. AJR Am J Roentgenol. 2004;183:91-98.

Diagnostic Capability of Pulmonary
Thromboembolism using CE-MRA

No. of

Diagnostic Capability of Pulmonary
Thromboembolism using CE-MRA

No. of

References Method(s) Gold standard ~ Sensitivity (%)  Specificity (%) References Method(s) Gold standard ~ Sensitivity (%) ~ Specificity (%)
Patient Patient
Non-time-resolved 3D CE-MR Non-time-resolved 3D CE-MR
Meaneyetal’” 30 Pulmonary DSA 75-100 95100 Meaneyetal” 30 Pulmonary DSA 75-100 95-100
angiography angiography
Non-time-resolved 3D CE-MR Non-time-resolved 3D CE-MR
Gupta etal’ 36 i Pulmonary DSA 85 9% Gupta etal 36 X Pulmonary DSA 85 9%
angiography angiography
Non-time-resolved 3D CE-MR Non-time-resolved 3D CE-MR
Oudkerk etal™ 141 Pulmonary DSA 77 % Oudkerk etal™ 141 Pulmonary DSA 7 98
angiography angiography
Ohno et al2 48 Time-resolved 3D CE-MR angiography ~ Pulmonary DSA 92 9 Ohno et al*2 48 Time-resolved 3D CE-MR angiography ~ Pulmonary DSA 92 9%
Real-time MR imaging used True FISP, Real-ime MR imaging used True FISP,
non-time-resolved 3D CE-MR 16-detector row non-time-resolved 3D CE-MR 16-detector row
Kluge et al™ 62 81 100 Kluge et al™ 62 81 100
angiography and dynamic 3D CE-  CT angiography angiography and dynamic 3D CE-  CT angiography
perfusion MR imaging perfusion MR imaging
Combination of Combination of
Stein et al™s 37 3D CE-MR angiography 78 99 Stein et al’s 37 3D CE-MR angiography 78 9

various tests

Ohno Y, et al. AJR Am J Roentgenol. 2017; 208: 517-530.

various tests

Ohno Y, et al. AJR Am J Roentgenol. 2017; 208: 517-530.

Non-CE Lung Perfusion MRI on 1.5T System

Arterial Spin Taggin

!]

7

180° pulse

Normal volunteer

COPD patient

Roberts DA, et al. Radiology. 1999;212:890-898.

FAIRER

(Flow-sensitive alternating inversion recovery) (FAIR with an extra radiofrequency pulse)

Mai VM, et al. J Magn Reson Imaging. 1999;9:483-487.

Non-CE Lung Perfusion MRI on 1.5T System

.

a N, Suga K, et al. J Magn Reson Imaging. 2004;20:601-611.
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3D Non-CE Perfusion MRI using ECG-Gated

FBI Sequence on Vantage Titan 3T

Systolic phase Diastolic phase

Regional Perfusion Assessment Capability
-Q scan vs. Dynamic CE-perfusion MRI vs. Non-CE-perfusion MRI-

aat T - W

| r=0.77 * -1 r=0.70

5 I = =
| p<0.0001 L = <0. 1 A
3 pcopor o2 ; s § "l oo L ¢
| .j__’ﬁ{ L : _'r.l‘
Ew & s ] ' &
L - *» o
§ 4
= I b
i 1 WM " 1 ¢ M o4
 — L prrfusien ME[ %} ——
i! " - SR — .
Y S . (P i "
§l W - i 4 s
1 i

The limits of agreement between Q scan and
non-CE-perfusion MRIs = 2.2 £12.3

The limits of agreement between dynamic
CE- and non-CE-perfusion MRIs =1.3 £ 11.4
Ohno Y, et al. J Magn Reson Imaging. 2015; 42: 340-353

Dynamic CE-First Pass Perfusion MRI

-Quantitative Assessment-
35-year old male non-smoking volunteer

& 3 6

Quantitative Pulmonary Blood Flow (PBF)

"~ Coa
Mean Transit Time (MTT)

Ohno Y, et al. J Magn Reson Imaging. 2004;20: 353-365

Quantitative CE-Perfusion MRI

-Disease Severity Assessment in PPH-

» . e
r=-0.79, r=0.60,

o - r2=0.62, = ] r=0.3s, =
g . p<0.001 E m|  p=0.022 - -
5 1 " § ..
£ T . 2 o ="
£ a E 81
—————— at
Mo S W TR N W 108 B10 120 1 4 5 L3 ’ B - mon
FUN (| S i MTT iaee

Ohno Y, et al. AJR Am J Roentgenol. 2007; 188: 48-56.

Quantitative CE-Perfusion MRI
-Therapeutic Effect Assessment in CPTE-

Ohno Y, et al. J Magn Reson Imaging. 2012; 36: 612-623.

Quantitative CE-Perfusion MRI
-Therapeutic Effect Assessment in CTEPH-

Fergeg o By Yargrvies] amd M r i Pty W Corsvsre. Themy

B |

Ohno Y, et al. J Magn Reson Imaging. 2012; 36: 612-623.
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Dynamic CT vs. PET/CT vs. Dynamic MRI

-Malignant vs. Benign Nodules-

e den

GF B2 G @8 @F R
1 e Bty

Cronin P, et al. Radiology. 2008; 246: 772-782.

Dynamic CT vs. PET/CT vs. Dynamic MRI

-Malignant vs. Benign Nodules-

- . o : .
- ] : : § P d
e i = - g

Cronin P, et al. Radiology. 2008; 246: 772-782.

Dynamic CT vs. PET/CT vs. Dynamic MRI

-Malignant vs. Benign Nodules-

Table 3

Feasible Threshold Values. Sensitivities, Specificities, Positive Predictive Values, Negative Predictive Values, and Accuracies of
Combined Wash-In and Wash-Out Parameters on Dynamic CT, Both Dynamic MR Indices and SUVmax on PET/CT for Differentiation of
Malignant Nodules From Benign and Active Infectious Nodules

Cutoff value SE (%) SP (%) PPV (%) NPV (%) AC (%)

Maximum enhancement combined
with absolute loss of
‘enhancement 600HU and =30 HU  93.4(142152) |42.0°°¢ (21750} | 83.0 (142r171) 677 (21/31) | 80.7"°* {163/202)

Net enhancement combined with
absolute loss of ennancement

Slope of enhancement combined
wilh absalute loss of
enhancement

Maximum relative enhancement
ralio

20.0 HU and

HU 934 (1421150) 520 (26/50) | 85.5(142/166) 722 (26/36) |  83.2" (168/202)

0.4 HUssecond and
=30 HU 93.4 (1421152)

48.0°(2450) | 84.5(1421168) 706 (24/34) | 822" 166/202)

02 960 (146/152) 540 (27/50) | 86.¢(1461169) 818 (27/33) | /85 6{173/202)
Slope of enhancement rafio 0.04/second 960 {148/152) 840(32/50) | 890 (1d6/164) 842(3238) | 8.1 (178r202)
SUVrre 8 93.4 (142152) 54.0{27/50) | 860 (142r165)  730(2737) |\ 83.7° {169/202)

“Significant difference izom maximur relaiive enhancement ratio (7 < 0.05).
eSignificant difference (zom slope of enhancement raiio (P < 0.05).

“Significant diference 1ram SUVirss (P < 0.05).

SE = sensitvity, SP = specificity, PPV = positve prediciive value, NPV = negative predictive value, AC = accuracy.

S——"

Ohno Y, et al. J Magn Reson Imaging. 2008; 27: 1284-1295.

Dynamic CT vs. PET/CT vs. Dynamic MRI
-Nodule requiring further intervention and treatment

vs. Nodules requiring no further evaluation-

Table 4
Feasible Threshold Values, Sensitivity, Specificity, Posiive Predictive Value, Negalive Predictive Value, and Accuracy for Distinguishing
Pulmonary Nodules Requiring Further Intervention and Treatrment Group From Those Requiring No Further Evaluation by Means of
Dynamic CT Indices, Dynamic MR Indices, and SUY on PET/CT
Cutoff value SE (%) SP (%) PPV (%) NPV (%) AC (%)
Maximum enhancement 600HU  95.1(155/163)| 43.6°°(17/39) |87.6 (155/177) 68.0(17/25) | 85.1°°° {172/202)
Net enhancement 200HU 945 (154/163)| 48.7°°° (19/39) |88.5(154/174) 67.9(19/28) | 85.6°°° (173/202)
Slope of enhancement 0.4 HUlsecond  93.9 (153/163) | 43.6°°° (17/30) |87.4 (153/175) 3.0 (17/27) | 84.2%"< (170/202)
Maximum relative

enhancement ralio 02 96.3(157/163)|  66.7°(26/39) |92.4 (157/170) 81.3(26/32) | 906" (183/202)
Slope of enhancement ratio  0.04/second  96.3 (157/163)| 821 (32/39) |95.7 (157/164) 84.2(32/38) |  93.6 (189/202)
SWnac 18 93.9 (153/163) 7°(26/39) |92.2 (153/166)  72.2(26/36) | 8B.6° (179/202)

“Significant diiference from maximum relative enhancement ratio (P <
"Significant diference from slope of enhancement ratio (P < 0.05).
“Significant difference from SUVa (P < 0.06).

SE = sensitivity, SP = specificity, PPV = positive predictive value, NPV = negative predictive value, AC = accuracy.

05).

Ohno Y, et al. J Magn Reson Imaging. 2008; 27: 1284-1295.

Oxygen- (O,-) Enhanced MR Imaging

0,-Enhanced MRI .#OPD Subject

0,-Enhanced MRI in Normal Subject|

« Functional assessment based on not only ventilation, but also
oxygen diffusion in smokers, COPD, asthma and lung Cancer.

» Potential for directly assessment of respiration with high spatial
resolution and without ionizing radiation.

* No need for special equipment and gas.

Oxygen-(0,-) Enhanced MR Imaging
-Smokers with and without COPD-

TABLE 1. CORRELATIONS AMONG LIFETIME SMOKING
EXPOSURE, PULMONARY FUNCTIONAL PARAMETERS,
OXYGEN-ENHANCED MAGNETIC RESONANCE IMAGING, AND
QUANTITATIVE COMPUTED TOMOGRAPHY IN ALL GROUPS

MRER CT-based FLY

FVlue  PVave  rValie  PValve
Litetime smoking exposure <0000 -037 <0001
EEVI/FVCT <0.0001 052 <00001
%FEY, 0.0001 057 00001
%aDicalVe <0.0001 045 <0.0001

Definition of abbreviations: CT - computed tomography FLY — functional lung
volume; MRER = mean relative enhancement rafio.

TABLE 3. CHARACTERISTICS AND STATISTICAL RESULTS OF OXYGEN-ENHANCED MAGNETIC RESONANCE IMAGING AND
QUANTITATIVE COMPUTED TOMOGRAPHY FOR ALL GROUPS

Smokers without COPD Mid COPD. Maderate COPD Severe ar Very Severe COPD
40 40 40 40
62+ 130 62=12 62=11 s2=10
oking exposure, pack-veal 324 3552 222" 79 & 43"
85.4 =50 65.0 % 3.9 5.7 =960 37.3 = 1200
92.0 =102 848 =49 624 =870 377 =71%
90.4 £ 183 785 = 138" 65.0 + 150" 47.8 = 13,67
0.21 £ 007 016 = 0.04" 0.13 = 004" 0.09 = 0.04%
070014 051 =013 050 = 018" 0.43 = 018"

Definition of bbreviations: COPD = chronic obstructive pulmanary disease; CT = computed tomography; FLV = functional lung volume; MRER = mean relative
enhancement ratio.

= Values represent mean = SD unless otherwise noted.

* Significant difference with smokers without COPD group (8 < 0.05)

 Significant difference with mild COPD group (P < 0.05)

¥ Sigrificant difference with moderate COPD group (7 < 0.05).

Ohno Y, et al. Am J Respir Crit Care Med. 2008; 177: 1095-1102.
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Sl-time Curve Analysis of O,-Enhanced MRI for
Parenchyma and Airway Dependent Information

42-year-old male candidate for Iu_ng'volume reduction surgery
ﬂ I Activated Signal
Slmax
sl,

0,-enhanced MRI after LVRS
Ohno Y, et al. AJR Am J Roentgenol. 2012; 199: 794-802.

f(t) = Slg+(Sla-Slo) * (1-e((TA0Tau)) = |

Relative enhancement
= (Shnax-So)/So

Tau = 1/Wash-in decay constant
= Wash-in time

Tau
(sec)

max-(Slnax-Slo) €((TATau)

Ohno Y, et al. AJR Am J Roentgenol. 2008; 190: W93-W99.

55-year-old women with moderate persistent asthma

Dynamic O,-Enhanced MR Imaging in Smokers
-Quantitative CT vs. Dynamic 02-Enhanced MR Imaging-

Ohno Y, et al. AJR Am J Roentgenol. 2008; 190: W93-W99.

Ohno Y, et al. Radiology. 2014; 273: 907-916

Thin-section CT of small adenocarcinomas
Minimally Invasive Adenocarcinoma
(MIA)

Adenocarcinoma In Situe
(AIS)

Differentiation of Malignant from Benign SPN
-ADC vs. LSR (Lesion-Spinal Cord Ratio)-

-

1

Iu'lu.
Invasive Nonmucinous Adenocarcinoma tha
shows Lepidemic Growth Pattern as Its Adenocarcinoma
Predominant Pattern (LPA)

Uto T, Takehara Y, et al. Radiology. 2009; 252: 247-254.

_73_

— |
AT {

. N

Other Subtypes of Invasive Nonmucinous



Lung Adenocarcinoma Based on

New IASLC/ATS/ERS Classification
-ADC vs. SUV

max”

Lee HY, et al. J Magn Reson Imaging. 2013; 38: 905-913

Differentiation of Malignant Mesothelioma

L3

Gill RR, Umeoka S, et al. AJR Am J Roentgenol. 2010; 195:W 125-130.

Malignant Mesothelioma on Different Methods
75-year-old male patients with malignant mesothelioma (pT3NxMO; pStage XXX)

N-Staging Capability on MR Imaging
-CE-VIBE vs. DWI-

Pauls S, et al. EurJ Radiol. 2012; 81: 178-182.

73-year old patient with pathologically diagnosed as N2 adenocarcinoma

72-year old patient with d as N1 ad cinoma

gically diag

Ohno Y, et al. Radiology. 2011; 261: 605-615.
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Ohno Y, et al. Radiology. 2011; 261: 605-615.

Conclusion

« MRIZ&ZHEEEEM (I M, FERERL IR FOIEIZES

EHZHRKCATESSY, RIBE LBV IMIEORKE
EI5330D4H5,

« MEMRIG T TIZmEE KB R UIEDLE 5% B TEvidence

DHIRETHY, MR TLEERGAShTVSOT, HiE
BIIZER RS AL TSN,

« TAEIERS. ARIEESHEAEL. RoBIFADBEHETY

Y]
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BEEES
[T4] (1)
Wi {5 AFAT D RERRE

Tho Fie

THEKFETO T4 TELYE Y 7 —

R EESS D2 FEib 35 2 L. B HBEICBWTCEBINZHRIZO 20 5,
Kt I F—7Tid THGMT] 2 [BGRFEOMEL] EH-R 2 L1275, HEILIZELT
. FTEHEGS S OWEE - ARFHEREGVWEZIEL(ERLALLET, Z22056ED
FHERELEL W LEDrH L, 22T [IEOFE] ZZBIIhzoTEY) ., o=
ENT 27200 BEEM S L2 LOTLRHETH L, 72 21E, HEADIIBNTIE Y
HUNZ2HR 2 Y TRATT A V7 MEL T BERECHlY) 2 E AR L& 2T LETH
%o BESTHULS N7t 7 A ZMRFALEL, 2 fiffl, = v iR, fisifb. k7 x v 7 —
a v EERANDT I AT X —fEN e E e L. BIEDDHLEUET — 5 R LB X OFT 24T -
SRlOX I F—Tlx, FFREORH % Bk & B 12551 Tw L OO IR % kX 5%

FIEEICBWCIERTERBEDGEL, TN TN TORBEORIELOIRT 5. RiT
DR E LTT 7 AF ¥ —BITIZOWTHHT 5. BARMICITRELEITHICES
FEY =7 SRR - MR L ORI T 5. —H. KRR ERZ S HEIIE T —
) IS B0 FRIZ2WITD 7 — 1) TR L) ST, ZHERBROBME R L2kt T7 —
) TN OERE W BT 5,

B & 5 WVIZEERFIERIZOWT S, &7 L — AT ORI O 56 O IR 058
HATE 25, FRICHERVIEE 2 5 TIEOMITE LT, 7L — ABOB) X RLE ORI EE
2% %o FRICIFIRARRE DT 2 fHE L7236, RIC X > CTE L2 KB Z KT CHELT 5 2
ENEEL D720, TNOE) X OB HEORERBEXHAT 2. BENICIZEIN /3y —
YT —LAHTEDLIIIBE L% RKDDT T T4 V70— b EZNEHDL
72 FHEICOWTHAT 5,
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BEAES
[rae] (2)
CAD

AFE Wik
INEAR R BRI AR Ze R LRI Jsehs i L0
< H] 1] T%%ﬁﬁﬁﬁﬁ%@?ﬂﬁﬂ IBWTIET Y Ea— % EIGHERFE & OBRITHIRE & 13w 2 2%
Moz, Hid a2 ¥ a—%TESW (Computer-aided Diagnosis: CAD) D HEHLIZ B W T
X, ZNFETO [HEZH] ClEalar¥a— YRt tr o F-FE=F L L
THGHER R IR T 2 [S3RB0W] 2HE SN2 L2 X D BFgE - BSs2TIE L7z, 2
NETOCADZ FIR &2 L 2oERIE, K& CEEEN O 720 OB L (Region of
Interest: ROI) ®D&%%E. ROIZS QW= OMIL, IV ¥ a— 212X 2 HEIck oM
E@%%twot7ﬂk1#%&ofw%oCﬂ%@fﬂkXK£WTE%&&%®u3V
o — ¥ ICHRZHE ST 720050 % FEIC L 2 EGFEEOMBLETH ) |
GBI FZEE 12 & ) BATERIICEE SN Do FUERIE OCADASKIE & R R (Food
and Drug Administration: FDA) OB %217 722 &2 ), CADASKRWIZE T § 5 & fF
SNTzH K RY) — 7HHHCADZ: & & i C L ERLDO =2 3E . Ziud, @) 2 Ei{g
B E B EMNCTERT LI EPRELZ EDPERNOVEDOTHLEEZOLNL, T4 =7
7 == 72 QR OCADTIE, Wif§h 5 ORFEET T > ¥ a — S il CilRE % 72
B2, ROIH {%i)‘%fﬁz@ﬁﬁ’?%?}”%?%7mk7\ REBRFETT A ENTE DL, L. X
G E 245538 C 1XRadiomics |2 BIAR 3 2 6 RS L T2 5 25, Radiomics & 13 BURHREE 512
B2 TRELRBERERAWICHCTHOBVEHGEZH 2O SE ) LT 5% M5 HTH
%o RadiomicslZBWTIAT A =7 T ==V 72 Hwa 2 EI2XD), Ei{§H 5 O = o
Y= FICE D IUHMICEREETB I 2 ) J LA REE % ) CADIZES AN E B AT 2
ERHIREEN S,
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CAD

W AXZXRZRREI R 2R R
TERFHMEFRIFEDH

AF #iE

AR A A— DU T RRR
HI—t3F—

YAMAGUCHI UNIVERSITY

AEROARICEET HFIREREFIEIT

v ®HYFEA

&

YAMAGUCHI UNIVERSITY
AVvEa—AXIREM
(Computer-aided Diagnosis: CAD)

BECADEE
ERERICEENDIFELEFIVEL—4
ICE->TEEMICHMLEERE, “FE20
BERELTHAT HERMICKDZHT
B EIES I Tl

lCAD@Z\gli
EM&ZWTICH T2 EEBaHI

s REMRELL
ZHDESDE
ZHOERIZL SRR OEM

YAMAGUCHI UNIVERSITY

EYMDH%E

EXE N +

YAMAGUCHI UNIVERSITY

CADD#E R

1 —
L.. |
ﬁﬁ} {’: o

8,
i

Consolidation ~ GGO  Honeycombing Emphysema Nodular Normal

[ 125 6 I

YAMAGUCHI UNIVERSITY
I DT-H DA

BFEHZ(FIILTOUXL)R—X
o JL—JLR—X
BEFHE(ETILIR—R
. *%M%E
HR—kRHE—T 2 (SVM)
RARHH 5B
Random Forest
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I—ILR—=R(ZLDEYDHEE

o ®
{—‘—\

g‘f oW o’
v &

YAMAGUCHI UNIVERSITY

IW—ILAR—=RIZKDREYDHEE

JL—IL1:if “E” = “E&” then “A LY else “4F3 orJoa”

JL—IL2:if “f” = “=F" then “AF3” else “JoT or ALV

v JL—IL1:True — “AL2P”

| 4

v Jb—JL1:False —J)L—)L2:True — “AF3”

v JL—JL1:False —JL—JL2:False — “1J> 3"

YAMAGUCHI UNIVERSITY
IXFR/N—FRTF L
REMARORDYETHaE1—FV R T LA
REMRLE, BEDSBFOEMMBEZEL,
ZTORNFICEALTEYBTRINA RN TES A
BN AIE DR (1980F K ~)

o FALMBETHRICENDTEL NNV AT LA

T3S, HREBOMBE T ITHN VAT
LIZ&oT, MEERRT HHANTON.

YAMAGUCHI UNIVERSITY

ATHN#EE (Al DFER

oo E—tx ‘rL__ IS0

’ e SA2012]

L .l

H I P L

o e

16037 [ A TANEEIL ARAZ B A BN KA R 82 (42 E IO F % F it

YAMAGUCHI UNIVERSITY

MYCIN

BIFR/A—hORTLADKET

WRSLTH—FRETI970F K415, 6
EDHAENTTHREINT:

.{K '|$CDJII1/&
REEZHL,
nEYMELH
Ty DL
TSN
TW5.

YAMAGUCHI UNIVERSITY

MYCINIZE 1T B HE R
BRHRT OO EMBA—AN T
B)L—)LR—X

o IF-THENJL—)L: 3L ~R5IE~HE &
» 500f2ED/)L—IL

A=K DM BEDOD3NE
thefrule 82 Cmeaysy
Azn

AAN®

< MRV Y

ANE

CREDBRARVEN, DEWVST
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-+ paesdorces MER) ENXY

‘ GRROYILRRIEINBONE LY
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CXRIZBITAVZFEAMEED/NZ—

IPF suspected cases

4

=

Reticular
Opacity

Nodular
Opacity

YAMAGUCHI UNIVERSITY

CXROSDUVFEAKEIEEZ D

Normal ROI Abnormal ROI

Extraction of
abnormal opacities

Extraction of
abnormal opacities

Non-linear
(nodular and others)

Non-linear
(nodular and others)

Linear

YAMAGUCHI! UNIVERSITY
IW—IA—RIZKDEEHIEIRDRTE
Quantitative Index
Radiographic Index: RI
RI(4LG/B):All extracted opacities

RI(LOJ) :Linear opacities
RI(LOS) :Non-linear opacities

RI(COM) :Combination of
RI(LOJ) and RI(LOS)

Kido S, Ikezoe J, Tamura S, Nakamura H, Kuroda C: A Computerized
Analysis System in Chest Radiography: Evaluation of Interstitial Lung
Abnormalities. Journal of Digital Imaging, 1997

YAMAGUCHI! UNIVERSITY
IL—ILR—RIZKBEEHIEIZDRE
B/L—/L1:if RI(LOJ) < 1 and RI(LOS) <1 then

ROI(COM) = minimum[RI(LOJ), RI(LOS)]

m/L—)L2:if RI(LOJ) =1 and RI(LOS) = 1 then
ROI(COM) = maximum[RI(LOJ), RI(LOS)]

m)L—)L3:if otherwise then
ROI(COM) = [RI(LOJ) + RI(LOS)] / 2

YAMAGUCHI UNIVERSITY

EEMERICE DU FA MR DT

Kido S, Ikezoe J, Tamura S, Nakamura H, Kuroda C: A Computerized
Analysis System in Chest Radiography: Evaluation of Interstitial Lung
Abnormalities. Journal of Digital Imaging, 1997

YAMAGUCHI UNIVERSITY

EEMEREBGTIREED LR

Chest radiologists > RI > Residents

Kido S, Tamura S, Nakamura H, Kuroda C: Interstitial lung diseases
evaluation of the performance of a computerized analysis system vs.
observers. Computerized Medical Imaging and Graphics, 1999
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|2 Watson™
BCognitive computing = T¥R/N\—F X T LA
o HOWWFELEELGD
BEMROLSITHBICDONTODHR
% fiE<
. HERIUDULHMBAN—REHED
lEyes of Watson RSNA2016

[CKYRE

I

747(§‘fﬁ“eopardy' fEIR 1D
P T2ADAEF Yo EX D ERD

YAMAGUCHI UNIVERSITY
IE2M Watson™

BEyes of Watson (RSNA2016)

Analyzing
Text

Analyzing
Images

Selecting
Answer

Reasoning

YAMAGUCHI UNIVERSITY

HWEE (Machine Learning) : £

BRIt —OEDMDFERTIRESN
=T —20HnL—EHOHLRANER
DIFEESIETHHAR(NLHEFR

BAENBRIZIToTWEEEREN LR
DHEEZIVE1—2TRELELIET S
Huff - F 3% (Wikipedia)
RETRMIZTOT S LLEKTEREE T 58
NEAVEL—BRIZEZ BN (7T—
H—HI1T)L, EEEEDOR)

YAMAGUCHI UNIVERSITY

HWRFEICIORMDILE

(ng b= (255 0,0) ‘ (1,8 b) = (243,152, 0) .

“f 85 o0
wvm T @

ERFEAINL (8, B) — #AlH
YAMAGUCHI UNIVERSITY YAMAGUCHI UNIVERSITY
T (Machine Learning) : 35125 A& P

u‘éizi':llﬁﬁ (Classifier) &%

751’% BEREDT—HEEREE OISR
éﬁé?}b: X Ls

. 7(%0)-7“—@75\%5‘&&3']/f%)‘-@’&’fﬁﬁi?’
LI —IAR—=R-FHETIFEN TR

o HANTA—FDREZ“FEEF "L —=
V57ENS

o RRIITHEBAIBZELTIE, HR— R4 —
T2 (SVM), —a—FIILxykT—%5, k
BRI 28, N4 X5 FI%5, random
forest 74&

mODBME T, |, A WA EERE
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HYR—rRYH—TL 2 (SVM)

BRERE N DBV EAIZRTHY, |WAELF

RAzhTW%.

¢ Za—FIARYEI—UTIRBFEE N HEE

WIRFZ AN 21 TS, FERMEA 23t s

T3, : i

e, LNl
«®
L9

L]
HAE

YAMAGUCHI UNIVERSITY

SVM® 5| &
B Y v—DTNADT—EDHEE

« versicolor f&¢& virginica M 758
o EHORIELEFDIF: (5,2), (4,1.5)%EM

sl "N : AT af- Sy

| EHOES

YAMAGUCHI UNIVERSITY

JEHRFZSVMIZ KBTI
WA IR A—FIILZEFERL- SVM H4Egs

ve v

YAMAGUCHI UNIVERSITY

‘, VFEAMEMEREBIEZD/\E— 504

‘ |

multi-focal multi-focal diffuse

consolidation GGO cystic

diffuse
nodular

[ hincwal
(emphysema),
| thick-wall
(honeycombing)

YAMAGUCHI UNIVERSITY

HWMFEE (SVM) Z AU =53

. |
SVMIZ&B
— [feature vector] Eadill
Ry — [feature vector] « Consolidation
VOI *GGO
« Reticular

* Honeycombing
* Emphysema

» Nodular

* Normal

Wi E 53

© EREREY(IR 2))

o TARTEREY
BHR—rRHE—T T2 (SVM)

Shikata H, Kido S: Pattern Classification System for Abnormal Attenuations Caused by Diffuse
Lung Disease in Chest X-Ray 3D CT images by means of Texture Analysis and SVM. IEICE, 2008.

YAMAGUCHI UNIVERSITY

VFEAMERER/ N\ 2— DEAFER

CON |GGO | HCM | RET |[EMP | NOD | NOR Acc.
CON 62 0 3 0 0 93.9%
GGO 0 99 0 4 3 2 91.7%
HCM 1 0 | 131 0 0 95.5%
RET 0 4 1 74 3 0 90.2%
EMP 0 0 2 0 |208| 3 8 94.1%
NOD 0 2 0 2 3 | 59 15 | 72.8%
NOR 0 4 0 0 7 0 740 |98.5%
CON: Consolidation HCM: Honeycombing EMP: Emphysema  NOR: Normal

GGO: Ground-glass Opacity RET: Reticular NOD: Diffuse nodular
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FE11H{LCAD (Feature-based CAD)

— s%
Bom o

FEE] 4N

FE 11K CAD D HAiTHIERRE

YAMAGUCHI UNIVERSITY

WEZ-EEROEYTEEERE (EE)TH
CENCADDMEEREIZEBWTEETHD.

BLOLAAS, HIZ (LHER SR CIEFEET+©
VFEAEMEELDERENSHRTHS.

BERGREICRLCEY S EEZ TR
HEIZHEETIEETHD. ex REF2SHHE

[ ZEE. e R
| - V
YAMAGUCHI! UNIVERSITY YAMAGUCHI! UNIVERSITY

F4—T5—=25 (FREE) ANIEN8E(Al) DESE
EREBEND=1—JINIrINT—0(T4—T
= 1S LRI TS E AN E = - :

AlphaGo defeats Loe Sedol 4-1

@ (aoghe Deephing Challenge .

Match “ury ~

= __ e o W::;{m?,

bt WRCATLARN :4:: W Sirl(2012)

ALL SYSTEMS GO

u- — e

'. A —v-r*—n..

mg'fa!s

1603 [ A TANAEIE ARZ R R S0\ IR 1 (2 F ERI O F R F it

YAMAGUCHI UNIVERSITY

ANTHEE, BHMEE, T+—T5—=VJ DRE%

YAMAGUCHI UNIVERSITY

ILSVRC2012M & %

BImageNet Large-scale Visual Recognition

Challenge
ImageNet® B REET—2N—X (14005, 252F
HTFI)) DTF—4EBULN-aUT AR (100075 20D
AEOTIRE FERT—2120F%, RIEAT—45
B, TAMT—210710)

mDeep LearningZz AL Mz F— LD E B
SuperVision (AlexNet)
BRAAIEF10% L LEE

BEHEMIT1~2%
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BAIRAHF=21—F )L YT —2(CNN)

EConvolutional Neural Network
—EHDEHAHBET )T BIZEVIER
—EGREATLELLIHFEEDR RN TE

convl  conv2 conv3 conv4 convh

-5 R

poolt  pool2 pool5 /| fe6 fc7 out

ap Tabtol, o Loy (o )

YAMAGUCHI UNIVERSITY

TA—T53—ZUTIZ&HRMD 48

YAMAGUCHI UNIVERSITY

B #3iA B (Convolution Layer)

mE #3iA#J& (Convolution Layer)
© BEEREOT VALY T HINE

YAMAGUCHI UNIVERSITY
J—1)>%'[& (Pooling Layer)

mJ—1)> % & (Pooling Layer)

« MEEHNORKXEFTFEHEELHD
RKIET—1>2 Y [E: Max Pooling
E4{ET—1)> Y |8 : Average Pooling

o ETRBEF(CKT HO/ R (HEE) HEICE R

G IR I G

AN IN

w = NN

N o o s
A

YAMAGUCHI UNIVERSITY

EENENEERE

Colts’ Foot(ZF 22 7RK)
17 Category Flower Dataset

http://www.robots.ox.ac.uk/~vgg/data/flowers/17/

Dandelion (2> 7R7R)

YAMAGUCHI UNIVERSITY

SURF + Bag-of-features% L \i= Al

SURF (Speed Up Robust Features)
BFFHE OVED

Dandelion 80 FHERIR R LY ER P ORADEALAKEHE
, REREL, ZOBMAAYORGEERE LM ES
Colts’Foot 80 SYBBAIRIISLIED

56 (70%) 24 (30%)

[ " N
s
2
Bag-of-Features

— KBRS 5V CRAERL IR RL TO S EIRSY
HERHT OSUORAHHEIFLEFELE
SURF/BOF AT SLIZLEED

N P
$ 6 &




YAMAGUCHI UNIVERSITY

CNNZ ALV 5
Pre-trained network: AlexNet
Dandelion 80 '+§J\|:X%ﬁ?§7§@_@7—:j’5‘t‘y|‘f$¥‘
= LizhobD—0% M (EBFE)
Colts'Foot 80 - AlexNet: ILSVRG2012Mwinner

-] == T E"rnu
56 (70%) 24 (30%) & e
oee
" ' - N
e &
CNN
23 1
1 23

YAMAGUCHI UNIVERSITY

SURF/BOF ECNN® &4 Rl #& R O LL X

Colts' Foot(7F 2 HKHK)

Dandelion (2>R7K)

SURF/BOF CNN
23 1

23

YAMAGUCHI UNIVERSITY
%214t CAD (Image-based CAD)
res
mo o
8 &

EERHTOIH0
MO ORE
Q R
/‘ \\ BEDH O

C GGO Nodular Normal
2 S
v A
shiat

YAMAGUCHI UNIVERSITY

Classification of DLD Opacities on CXR

mPatients w/wo DLD on CXR.
ERegion of interests (ROIs) from right
upper or lower lungs were extracted.
+ Size: 44.8 X 44.8 mm (256 X 256 pixels)
+ 130 abnormal ROIs, 91 normal ROIs

Abnormal ROI Normal ROI

Kido S, Hashimoto N, Hirano Y: Analysis of Diffuse Lung Diseases on Chest Radiographs:
Feature Extraction Based Method versus Non-feature Extraction Based Method. EMBC2017.

YAMAGUCHI UNIVERSITY

DLD Opacities on CXR

BDLD opacities on CXR have various
kinds of image patterns.

Abnormal Normal

YAMAGUCHI UNIVERSITY

Feature-based CAD

Eimage feature: SURF
WBag-of-features

Image feature

SURF [:> Bag-of-features
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Classification by Feature-based CAD

130
91

91
91

Abnormal Abnormal

normal normal

7 20

23 68

Accuracy = 77.0%

YAMAGUCHI UNIVERSITY

Image-based CAD

ECNN
BPre-trained network: AlexNet

i> Ima ature i> CNN

YAMAGUCHI UNIVERSITY

Classification by Image-based CAD

130
91

91
91

Abnormal Abnormal

normal normal

83 8
9 82

Accuracy = 90.7%

YAMAGUCHI UNIVERSITY

Feature-based vs. Image-based CAD

Abnormal Normal

fCAD iCAD

7 20 83 8

23 68 ¢ 82

Accuracy = 77.0% Accuracy = 90.7%

YAMAGUCHI UNIVERSITY

Classification of DLD Opacities on HRCT

W372 patients w/wo DLD on HRCT

* 56 consolidation (CON), 56
honeycombing (HON), 121 ground-glass
opacity (GGO), 167 emphysema (EMP),
and 55 normal (NOR) were included.

* 9,635 patches (715 CON, 1,051 HON,
1,886 GGO, 3,474 EMP, and 2,509 NOR)
were obtained, and same number of 715
patches for all patterns were randomly
selected.

Kido S, Hirano Y, + i N: Computs ion of pulmonary diseases
Feature extraction based method versus non-feature extraction based method. IWAIT2017.

ded
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DLD Opacities on HRCT

B4 patterns of DLD and normal
BROI size: 32 X 32 pixels

Consolidation  Ground-glass Honeycombing Emphysema Normal
(CON) opacity (GGO) (HON) (EMP) (NOR)
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Feature-based vs. Image-based CAD

Consolidation Ground-glass Honeycombing Emphysema  Normal

(CON)  opacity (GGO)  (HON) (EMP) (NOR)
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Accuracy =55% < Accuracy = 82%
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Computer-aided classification of diffuse lung disease
patterns using convolutional neural network

p—
‘)
CT image correct
consolidation area

Precision : 61.97 [%]
Recall  :99.19 [%]

Consolidation

*
Honeycombing
Emphysema -
Nodular

Normal [ =1

classification image

Murakami K, Kido S, Hashimoto N, et,al.
Computer-aided classification of diffuse
lung disease patterns using convolutional
neural network. CARS2017
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Radiomics: E{&T—42EEEBRT—2DHE

B Radiomics = Radiology + omics
© BETHREFEERICE TSR TRELERERSHITANT
HOBVERZHEDNTEILTHFMHEH
m Radiogenomics = Radiology + genome + omics
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Radiomics = Data science

Decoding tumour phenotype by noninvasive imaging using a quantitative radiomics approach.

YAMAGUCHI UNIVERSITY
Radiomic analysis for lung adenocarcinoma

Radiomic analysis for lung
adenocarcinomas by use of texture v
information and non-texture information D v
(volume, age, sex)

et
Radiologist = 60 % m

Wild-type

Mean=SD= 69.2+6.3 %

EGFR Mutation—
type

Mean=+SD=67.5+9.5 %

Nature C: 1s, Volume 5, 3 June 2014, Article number 4006, Open Access

Odo T, Kido S, Hashimoto N, et al. Radiomic analysis for lung adenocarcinoma. EMBC2017
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EModel base
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m\Weak points of Al(Deep learning)
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State of the Art Lung MR Imaging
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