T#ES 991 135-141, 2023
doi:10.20776/503035476-99-5-P135

( FEEFSRGHE )
PRI LAREIZ B Ul CT Z 72
FEE LIRS DR L W iE =Rl
— LB CT 12 X 2 Ll E B O e —

N B B 3%

(20234E10H 1 H32f¥, 20234£10 23 H 2 #, 20234E12H 10H A5%)

® F

LiECT (Computed Tomography) 3§ kB IREFili & H #9I2HE4T S LT & 7295,
FAEDCTHZOMEAL & HHOBHEIRATY 7 b7 = TOEBIZ LY, EEM R
7 (Extra Cellular Volume: ECV) OH S WHEE 7% - 720 ECV O FHINIZIC 4 MRI
(Magnetic Resonance Imaging) TOifTAMENRE L S, LHFEEOEEFME LT
HLOHIEIZ BT 2 TR T OFAMEEIR SN TV 55, MRUIZEES M N 2
BIA% <, EER CTOMRE WIS IZERE D D o 720 ZIUSx L, CTIEMRI L Y & fEif#
124 DFEFITHRAETEETH V), T O D 2T MENIZH 5,

PERBLOGHE X, OAEDREN & 7% 5 FHRAROREN R OHAEL L THbh
B0, EEERREOMLEIC L) FREUEDSLAD LB B IFET 5. REOZWHERT
SEBIREEEN B CUHCT 20832 2 0% <, EELEIREICBILCTTO
LDEEREHm O A HEIC O W TR L 72720, KRBV TENZH[NT 5o

Key words: EiRALLHGE, A4, Computed Tomography, 7&Z ML E &S5 H

R L WG EREREZ X Lo &5 CT OFbl
NI L o T, WENREADOZIIEED S & 12110
EL, BRHSGCTIACERT A LI 12 -72[3]

I. 2U&IC

m o =,

TR HIZB W T, L CT (Computed

Tomography) (XFIEENROFMZ* HAv& LT
AT SN T E 720 LIRCT I X A BRI BIIR SR
ZZDBWIHEEIZOW T, RENEEIIREE & O
SCBARREDS S Fh s S L, HRIS @ Y) 2 EBERIR IS
Lo TEVEERWTERPHGEONL, ZD7ZDRFIC
TEBENIRARZE B REBNC X4 5 A 7 1) — = TiRAL
ELTHHTH 5 [12]. EFEIMRIEZEHDOZFIML

UK FBEE LR BT 2R B2

F 72, UK CT OBV ER#E RISy,
EIEE A OB BN & 2 Ui PEIREF I~ B
LbETEFoTETWL 4], HIEMRBIEEL Y
EL&, TETIHFLWETY 7 by 271285
LFRAE L O R FEAN & S A LBV
] (Extracellular Volume: ECV) ®&FHHI b 1T #E
el (M1)[6], Z2ofHMEEEImELEES

Satomi Yashima. Quantitative evaluation of left ventricular myocardial damage with cardiac computed

tomography in dilated cardiomyopathy.

Department of Cardiovascular Medicine, Chiba University Graduate School of Medicine, Chiba 260-8670.

Phone: 043-222-7171. E-mail: yasssy840@gmail.com

Received October 1, 2023, Accepted October 23, 2023, Published December 10, 2023.



136 N

NS

X 1

EEMANEESE (Extracellular Volume: ECV) fEiFE &

L CT (Computed Tomography) Wif§IZ & A2 EZEECV HNTIHEEZ RS o FEFNIILRILOTHIEDZ I % 51 72
50 B MET, OB CT 2R L 72 2 BRI LEMEN % 38E L7z FHOLEEECV I1334.2% & &1H72 - 726

L7330 F=YV AR EDRERBETREINTVS
[68], k4L, HEZHETHEBTLIHEDOEV
PRELUBREICEH L, OB TOLHREES
I BE 9 5.0l CT DA I DV TRERE L 72

I. DECT IS & B/ 0HEEOFHE

LDFREEDOFMICOWT, ST THEHEZHO
AH = FEEINTELOIFEICR LTI —
A2 MRI (Magnetic Resonance Image) T
% 9]0

AR, JEMRITO T1 mappingf#iszll & 0,
WA SRR O 21T) Z & TECVOA
MBI 2 72[9]0 ZHIZ XY, PERDOEER
S IR EE 7S 5 72, OV F AR O EHEL
EEMICHIETE2 X9 12% 5720 MRITO
ECV L, ORI X 2R B 2R HEIL & BT
AR 2 2 E SN T A (101,

DX H 12, MRITOECV IO B E o 5FAiff
WCHHT®H LA, —HTHAEDO NN— FLOEIH
I TH D, WwHMRIIE, AN EEE 2 A &5
R R RS, OB B S AN B AR AE B R0 L
NEEO-DIZ2HIREIARE (BIlLoREE) 72
FEBITIX, WMAAATRE, 2o LIZWEET D HE
DEHALPEEEIN D, T2, OMMRIZRAD

ERHICR S0, BEROHERSKHETH D,
MO Y) 2 P FAT I L TS oE b L3
iz, RIFICBT L ZOBREHRBIE 5L IEE
WEEL,

—7J5, LB CTIE MRI & el L TR fE T
HY), FESREGL DR, OALEFETELIRELR
BAREBTHHITTRETH 5o CTHEZROE AN
HDLEHh 6L, IAERGERIIEME IS
D, BAERIOFA TIEARFE DL CT 1 %801x MRI
D10F5T < 122472 457 AT A F THIML TWwWiz
[11]o F72, FEFETIIH L EGFETY 7 b«
T2 &), CTHAEToHAIA & i & 52 A0 Ol
%, 72\ LiZDual Energy izl & A 1522 iEAH
{5 % H\C, ECVENTSITBEL 72 o720 MRI&
CTIZB1F 2 ECVEATAE RO LB TIE, WH O
Wras R IZ BRI 2RI BIER DS % & S 7z [12],
ZHIZXY, CTHAETHOECVEITIC X % Lk
EIHME L BRI RE L WIFFC & 5, EBE
WZZOFRAMETTIEHEE SN TEY, &)
7 — T VIS KBRS B AT & 51T S L7 REBINIC B
WC, lTRET O CT © O ECV AT F 1%, iy
BOIRELEOM. L2 FHINT- 20 9 5 2
EDER SN TV B [13], F72, FRA o LEIS
B % ECViHii oA HEABAEMGE ST b,
HTLLT7IOf F=Y ABMICBWTIE, KF



PLIRBLOHIEIC BT 2 LB CT O H 137

DA T A 2BV T, MRIKEEZ2ER 2B
%A ML class Ta L&l S 4, ECV 2340% %
M2 ALEIEREE T BmAICEE) RETH D
EEns[14]. o X H1Z, LIKCTIZ L % ECV
fERTIX, HEZHEOA 2B TOILHNS TIZ
HEo>TWh,

. #RERELOEEICH T B 0ECT DA
I

PEERBLOAREE, BRI & 7B UwRERE
IR L A IET, BT EE, SEIIR
FBERIZ X B WO O RE R & 723 ERE
HTH5[15], B OASERTHFEE L, 2%
HWEARR) KT PHRAR - EATHEORE L LT
LNTWADS, ITEOH 12 R AR EIREIE 5%
2 & o TG I UEEE R T, B 5 oY)
GAATTHRUHESNFTE2EANSHFLET S
[16-18]c PLIRALLAGAE L HE OB EZETDH
TEB A A | B T B LR T, 20224E s
EAEHEIZBE§ B RERTIC L AUE, B OERE Lo JE
BB L L TIRZDR64% (56561H136261) % 5
Tw5[19],

PEERBLOAEICBWT, IhFETY A7 Mo
ML INTE-0IE, BEHEELT o — [XiRA=
YAMRITH 59, TNSDMETIE, G2 -
T ERERE R FRMERE DA HE L2 DWW CEEMM A BE T d
%o F7ZMRITIE, EEHGEG 2RI
% PEIETE FEW |12 £ 0 D RRHE L o 52 M R R A
WHET, ZAUIIERELOHIE I B W T O IEFOF
BFMCAEEE SNTE72[20], LA L, $EiEM
LA EAE B O 6 ) C/0 i MRI T O R IE 5 5213
RoOLNT, BEEELSZ THECVAEWEE
TRTPHRARLOHELH Y, FEICBITL0F
AN Ui B & SE PR 70 73 CRMIB S % D 121X
RS 5 [21]0 F 7z, LRI AEAE B C i
MRITOECVASEMETH % 12 L LAEHER (0L
AL, OAREABE) OV R 7 HE G EOHEDH
D, ZOIREDEREL LR O FHF KT & 7%
D9 BEEZLNTWASI22],

Z DX HIZ, MRITOECV fi##T o R A H
P BEOMETCIHEH S LT 5285, Jedloi# b
MRIIZ T RE S 70 O HIR A <, Hdg
IV nwFEFFTHH[2324]0 OAENN YT Iy

7 L EbNDRES, 26T 2 OB R LR
MRIFFZIZ L, BMAEGE DT 55 2 8EmA 7% »
Z AT DEMRIDO K & LFRETH - 72,

—75, DBRCT L, PAar & ) wE IR 2 H Y
(IR ERFLCARAEAE B 1% LS S ifT ST &
720 IRAELUARE ORI, EEIIREE ORI
AIFET, RIS AEB] CHiAT ] fE 72 L CT 13 A
)=y AL L TEFE SN TWA[25], i
WD L9 7 CTHIRCEGFNTY 7 b7 = 7 O
b2 & 0, EEREEG D 72 0 O 15 52 F AR o #i4
(SRS OWE A MA 52 LT, RNz E
HE 33 52 FFAM <2 ECV #AT 25 W HE & 72 - 72[26] 0 Hik
BRELOAE Tl OV F A ORI LA R S5 b
728, ECVRNTIZ X 2 ERmM 2 LR MEIL O &F
S & 2 #5070 3B JE 3 52 AT O A TR T
ERVLHEEOMRBIIFICERHEEZOND
[1227]c S oxTREE LT, EFEHILOECT
12X 5 ECVIRITIC & o TILRELUAIFT O T 7
HASURETdH % D IREE L 72,

V. #RELOEBEEICH T BOMCTICE S
ECV#T DR Rt

HEH 51X, 20094EH 520214F F TIZTIERFE
SEER MR R B 2 CL S 2 CT % AT L 72 Bk Al
U RESE BIT06112 DT, ECVRIT & 47\, £
DHOEEFERER (LAEAR, BFCHEAE
Ik, OHEFE) & OB A& P2 L7z JEERALOHIE
(&, OO E A T/ F K R <45 % D
RO R 350, 2D, MO U OREE S
BIRPEEIRAE B2 S WIER L EFR L 720
FER, ETOREFID 5 B20FER (29%) 2BV THE
SRR F I OEERERE RO (CT HRBISLM
534472 H ). (LA EFRONUL, LT 1 61,
HOCHEAEENR 16, OAEARISBITH Y, 270
FEFI D ECV 12336 +£59% THh - 720

BIZHI I O FEFR % 5E L 72E R
(Q0fEBI) TIE, ZNLALOFER BGOER) &
B, BEE LT a—-RNEETCOREED ED
FriEAE (57%%520%, P=0.0024), #HyEEL T
I — XA TOLEENEE (%) (Biplane) DK
T (23+ 84}31+11%, P=00008), #FMHyEEL T
I - A COESEIREMERORK (248 +



138

127xF181 = 76ml, P=0.0367), Ui KM% & O
K (19410947131 +73ml, P=0.0235), P77V
FAT O Y FEORRME (67%%27%, P=0.0016),
DHECT TOECV (%) @ i (37.16 5914
3249+3.82%, P=0.0025) % &EEIZFED,
NEOHPS, WAFEFRRIEED TN A H M
VLR FERYZBDO%BINMRAEL 720 £
9, Receiver Operating Characteristics (ROC)
fEsrORER, LEEFRRTUOZODECV O
WREIE1232.7% L HH &7z (Area Under the
Curve [AUC)=0.76, P=0.0019, &JF95%, 4
BEE5A%) o RIS, AEZEBRBEORE S v N
7t1324% TH - 72 (AUC=0.73, P=0.0018,
TEEET1%, FERETI%). BT T v~ A X —fF#T
DFEFR, ECV >327% DX, ECV<327%D#
EHB L THBICEFENBRNZ D h oz
(P=0.0015) -

FHROEHDH B, PL7 NV FAT TV EORM
2B LTI, EEGNIREMAY IS SRR L
LTHEBE IV LE 2, WEED EORE
fiE, EERBROET, AZEIEENER, A=
IR R, CTTOECVICH L CHZERET
7 ARBINY — RN E AT L7728 25, EZEIL
MAMAERE LR ITRTOHBTHETH > 72,
52, BERI Y 7 ARBINY — FIRITCHE

1.00

-
—

0.90
0.80
0.70-|
0.60-

12X 0.50

rg 0.40
0.30-
0.20
0.10-

o]

0 0.20

VAN

RIEEE
ZZECV 31.3%

0.40

%

EENHBIIH L TEEET Y 7 AN —
RN % [i47 3% &, CT TOECV >32.7% 7A5H
— DM LB E R TRTHIRTCTH S &S
N7z ONF— Rk, 95%EHEXE, PE)[28],
oI, EHSIFAROME %, EEIGHEED
40% A & /e B IHEREMC T A5 & 0 AT L 7= $kokAl
OHEAE BN L CHBIML T 5o 20094E 5 5
20234E 12 CLECT % WifT L7z, A2 = i g
BT (FEEBREE<40%) % 19 JLRAEL U IE AE
BISOBI I xf L ECV AT 247\, FEFEFEZ L
DOBE A T L 720 E8OFERFI D 9 H 245 (30% )
ICBWCEBIEMYS (CT HBISIM41 4720 H)
WCEEAESRG (OB 1B, BEEHEAREIR 5 41,
UG ABEL8G]) 237, FEAELFHS TS
SE L7-ER] Q4UER]) Ti, FnLALoES] (56
FEB]) & R CRIGEEL T O — [ T R &R
DL o FiE (50% %720%, P=0.006), %8
DX a—MiEETHOLEZREZE (%) (Biplane)
DT (24+ 81728+ 9%, P=0.003), L i&CT
TOLEEMPBNERE (%) OLF (366*6.0x
33.1%3.7%, P=0.0018) % @EFEIZFAD 7z, ROC
fEAT DAER, LA ERRTFUD 72D DECV D
BRI I1331.3% L i Sz (AUC=074, P<
0001, J&EE96%, FFE4S%) (X2)s 7 75
YA X — B O, ECV >31.3% O # 1,

AUC 0.74
P <0.001
REEE 96%
FEE 45%

0.60 0.80 1.00

1-455E

2 EEIVEEEET # & /- L 3REVOBEESICH (T B, CT TOZEE Extracellular Volume (ECV) (C& 3
BELERFAIDHD Receiver Operating Characteristics (ROC) f&#f

FERBRHIERA0% LUT OB R T 2 & 72 L 72 3ERBLOEREBIC B 5, CT CTOAEREECVIZ X A HELSH

RFMD 7280 DROCHENT % 4T > 720 FEEECV O #EHEI1231.3% Tdh - 726 Area Under the Curve (AUC) i

074Ta& - 7= (PfE<0.001),



PEERIU AT\ BT 2 LB CT i H 139

1.0
0.8
_ EZ=ECV < 31.3%
o (2445E6)
0.4 P{E < 0.01
0.2
ZZZ=ECV > 31.3%
N (56%E)
o s 100 150

gimE (B)

3 EEIUGEEET # & /- L 3REVOBEESICH (T B, CT TOZEE Extracellular Volume (ECV) (C& 3

BELERTFAID 8D Kaplan-Meier f#&h

Kaplan-Meier f#fl OFE S, £ZECV=313% DO (2441) Tix, ECV <313%D# (56f1) & IL~NFEICALGFH

MEL oo Tz (PE<0.01),

ECV=<313%DHE & i L TH B IZAF R
Hoiz (P<001) (M3)s SNHDHEICKL
THEE I Y 7 AWBINY — RN % KifT$ %
&, CTTOECV >31.3%AMe— DR L 72 A &
Y HTFURNT CH L EFFMS Nz V= FiE
1.08, 95%fE#EIX [1.01—1.14, PME=001), AKE
AT DOV TIF20234E 3 A BflE 0 5587101 H ARG B %
SENERESY VEV Y LATHE L, FIEHREE
Bk xR LT, MEEEHLlT T\,

V. bWIC

ZZF T, LECT TOLFEEREMIZ DWW T
AL, EELDINF CTICILRELOERERZ
BWTH > CT&7CT TOECV#@irof HED
FREEIZ DWW TR L C & 720 LR CT (3 5t s
LRI 7 b 2 T OFEIZE D, wIETIE
DA N LA VRN 2 EHT72 70 DA RERTFA 25T B
Lo TWwh, FEELOWMEEZED, CTICZLS
ECV AT 23 MRI AR 12 0B IR FF IS A H T
HERTHRENEZ TETWEOLRERIZ, CT
TOLFA N LA VEITIZOWT D Z DR A
RO DFE =N D #AL Ll 2 GIRCT %
T 72380 LW BRAGAE OSSR 25, S LRI
RBIGIETTEI NS 2 LSS,

BME iR
4% Lo

FlaAHR

FHIL, ZOmMLXOWNEIZOWTHENE XU
IFHIER 2 RIS e L W2 & 2 RPT %,

fREERYARE
4% Lo
F— 2 OF Ak
Flie Lo

TIRFRFBEE AR BB G R /IR
RREIZ NI ARG DO RAE B 2 W D, GRFH L
ETFEd. T, AREFHEICTHEEHES, A
EPMHY LTUECELB L EIFE T,



140

1)

2)

3)

4)

5)

6)

N B

X &

Nakano S, Kohsaka S, Chikamori T, Fukushima
K, Kobayashi Y, Kozuma K, Manabe S, Matsuo
H, Nakamura H, Ohno T, Sawano M, Toda K,
Ueda Y, Yokoi H, Gatate Y, Kasai T, Kawase Y,
Matsumoto N, Mori H, Nakazato R, Niimi N, Saito
Y, Shintani A, Watanabe I, Watanabe Y, Ikari Y,
Jinzaki M, Kosuge M, Nakajima K, Kimura T, on
behalf of the JCS Joint Working Group. (2022)
JCS 2022 guideline focused update on diagnosis
and treatment in patients with stable coronary
artery disease. Circ J 86, 882-915.

Schroeder S, Achenbach S, Bengel F, Burgstahler
C, Cademartiri F, de Feyter P, George R,
Kaufmann P, Kopp AF, Knuuti J, Ropers D, Schuijf
J, Tops LF, Bax ]JJ; Working Group Nuclear
Cardiology and Cardiac CT; European Society
of Cardiology; European Council of Nuclear
Cardiology. (2008) Cardiac computed tomography:
indications, applications, limitations, and training
requirements: report of a Writing Group deployed
by the Working Group Nuclear Cardiology and
Cardiac CT of the European Society of Cardiology
and the European Council of Nuclear Cardiology.
Eur Heart ] 29, 531-56.

Abbara S, Blanke P, Maroules CD, Cheezum M,
Choi AD, Han BK, Marwan M, Naoum C, Norgaard
BL, Rubinshtein R, Schoenhagen P, Villines
T, Leipsic J. (2016) SCCT guidelines for the
performance and acquisition of coronary computed
tomographic angiography: a report of the society of
Cardiovascular Computed Tomography Guidelines
Committee: Endorsed by the North American
Society for Cardiovascular Imaging (NASCI). ]
Cardiovasc Comput Tomogr 10, 43549.

Takaoka H, Uehara M, Saito Y, Ota ], Iida Y,
Takahashi M, Sano K, Komuro I, Kobayashi
Y. (2020) Improved diagnostic performance of
new-generation 320-slice computed tomography
with forward-projected model-based iterative
reconstruction solution for the assessment of late
enhancement in left ventricular myocardium. Intern
Med 59, 2095-103.

Bandula S, Punwani S, Rosenberg WM, Jalan R,
Hall AR, Dhillon A, Moon JC, Taylor SA. (2015)
Equilibrium contrast-enhanced CT imaging to
evaluate hepatic fibrosis: initial validation by com-
parison with histopathologic sampling. Radiology
275, 136-43.

Hamdy A, Kitagawa K, Goto Y, Yamada A,
Nakamura S, Takafuji M, Nagasawa N, Sakuma H.
(2019) Comparison of the different imaging time
points in delayed phase cardiac CT for myocardial
scar assessment and extracellular volume fraction
estimation in patients with old myocardial infarc-
tion. Int J Cardiovasc Imaging 35, 917-26.

e

7)

8)

9)

10)

11)

12)

13)

14)

%

Ohta Y, Kishimoto J, Kitao S, Hiroto Y, Natsuko
MY, Shinya F, Kazuhiro Y, Tetsuya F, Toshihide
0. (2020) Investigation of myocardial extracellular
volume fraction in heart failure patients using
iodine map with rapid-kV switching dual-energy
CT: segmental comparison with MRI T1 mapping.
J Cardiovasc Comput Tomogr 14, 349-55.

Treibel TA, Bandula S, Fontana M, White SK,
Gilbertson JA, Herrey AS, Gillmore JD, Punwani
S, Hawkins PN, Taylor SA, Moon JC. (2015)
Extracellular volume quantification by dynamic
equilibrium cardiac computed tomography in
cardiac amyloidosis. ] Cardiovasc Comput Tomogr
9, 585-92.

Kitaoka H, Tsutsui H, Kubo T, Ide T, Chikamori
T, Fukuda K, Fujino N, Higo T, Isobe M, Kamiya
C, Kato S, Kihara Y, Kinugawa K, Kinugawa S,
Kogaki S, Komuro I, Hagiwara N, Ono M, Maekawa
Y, Makita S, Matsui Y, Matsushima S, Sakata Y,
Sawa Y, Shimizu W, Teraoka K, Tsuchihashi-
Makaya M, Ishibashi-Ueda H, Watanabe M,
Yoshimura M, Fukusima A, Hida S, Hikoso S,
Imamura T, Ishida H, Kawai M, Kitagawa T,
Kohno T, Kurisu S, Nagata Y, Nakamura M,
Morita H, Takano H, Shiga T, Takei Y, Yuasa S,
Yamamoto T, Watanabe T, Akasaka T, Doi Y,
Kimura T, Kitakaze M, Kosuge M, Takayama M,
Tomoike H, on behalf of the JCS Joint Working
Group. (2021) JCS/JHFS 2018 guideline on the
diagnosis and treatment of cardiomyopathies. Circ
J 85, 1590-689.

Nakamori S, Dohi K, Ishida M, Goto Y, Imanaka-
Yoshida K, Omori T, Goto I, Kumagai N, Fujimoto
N, Ichikawa Y, Kitagawa K, Yamada N, Sakuma H,
Tto M. (2018) Native T1 mapping and extracellu-
lar volume mapping for the assessment of diffuse
myocardial fibrosis in dilated cardiomyopathy.
JACC Cardiovasc Imaging 11, 48-59.

MEEE, EAER. (2020) -UEPET 8 £ U"MRI
W& DEBIRREZ W O, REEDH WD A275,
687-93.

Nacif MS, Kawel N, Lee J], Chen X, Yao J, Zavodni
A, Sibley CT, Lima JAC, Liu S, Bluemke DA.
(2012) Interstitial myocardial fibrosis assessed as
extracellular volume fraction with low-radiation-
dose cardiac CT. Radiology 264, 876-83.

Han D, Tamarappoo B, Klein E, Tyler ], Chakra-
varty T, Otaki Y, Miller R, Eisenberg E, Park R,
Singh S, Shiota T, Siegel R, Stegic J, Salseth T,
Cheng W, Dey D, Thomson L, Berman D, Makkar
R, Friedman J. (2021) Computed tomography
angiography-derived extracellular volume fraction
predicts early recovery of left ventricular systolic
function after transcatheter aortic valve replace-
ment. Eur Heart ] Cardiovasc Imaging 22, 179-85.

Kitaoka H, Izumi C, Izumiya Y, Inomata T,
Ueda M, Kubo T, Koyama ], Sano M, Sekijima



15)

16)

17)

18)

19)

20)

21)

PLIRBLOHIEIC BT 2 LB CT O H

Y, Tahara N, Tsukada N, Tsujita K, Tsutsui H,
Tomita T, Amano M, Endo J, Okada A, Oda S,
Takashio S, Baba Y, MisumiY, Yazaki M, Anzai
T, Ando Y, Isobe M, Kimura T, Fukuda K, on
behalf of the Japanese Circulation Society Joint
Working Group. (2020) JCS 2020 guideline on
diagnosis and treatment of cardiac amyloidosis.
Circ J 84, 1610-71.

Maron BJ, Towbin JA, Thiene G, Antzelevitch
C, Corrado D, Arnett D, Moss AJ, Seidman CE,
Young JB. (2006) Contemporary definitions and
classification of the cardiomyopathies: an American
Heart Association Scientific Statement from the
Council on Clinical Cardiology, Heart Failure and
Transplantation Committee; Quality of Care and
Outcomes Research and Functional Genomics
and Translational Biology Interdisciplinary
Working Groups; and Council on Epidemiology and
Prevention. Circulation 113, 1807-16.

Zugck C, Martinka P, Stockl G. (2014) Ivabradine
treatment in a chronic heart failure patient cohort:
symptom reduction and improvement in quality of
life in clinical practice. Adv Ther 31, 961-74.
McMurray JJ, Packer M, Desai AS, Gong J, Lefkowitz
M, Rizkala AR, Rouleau JL, Victor CS, Solomon AD,
Swedberg K, Zile MR; PARADIGM-HF Investigators
and Committees. (2014) Angiotensin-neprilysin
inhibition versus enalapril in heart failure. N Engl J
Med 371, 993-1004.

Kaku K, Lee ], Mattheus M, Kaspers S, George
J, Woerle H-J, on behalf of the EMPA-REG
OUTCOME" Investigators. (2017) Empagliflozin
and cardiovascular outcomes in Asian patients
with type 2 diabetes and established cardiovascular
disease-results from EMPA-REG OUTCOME®. Circ
J 81, 227-323.

H ARG 7E4. (2022) HARIZBUT 5O
T (20224 B8). 857, 239-47.

Cho JR, Park S, Choi BW, Kang SM, Ha JW, Chung
N, Choe KO, Cho SY, Rim SJ. (2010) Delayed
enhancement magnetic resonance imaging is a
significant prognostic factor in patients with non-
ischemic cardiomyopathy. Circ J 74, 476-83.

Li S, Zhou D, Sirajuddin A, He ], Xu J, Zhuang B,
Huang J, Yin G, Fan X, Wu W, Sun X, Zhao S, Arai

22)

23)

24)

25)

26)

27)

28)

141

AE, Lu M. (2022) T1 mapping and extracellular
volume fraction in dilated cardiomyopathy: a
prognosis study. JACC Cardiovasc Imaging 15, 578-
90.

Youn JC, Hong Y], Lee H-]J, Han K, Shim C, Hong
GR, Suh Y]J, Hur J, Kim Y], Choi BW, Kang SM.
(2017) Contrast-enhanced T1 mapping-based
extracellular volume fraction independently predicts
clinical outcome in patients with non-ischemic
dilated cardiomyopathy: a prospective cohort study.
Eur Radiol 27, 3924-33.

Grobner T, Prischl FC. (2007) Gadolinium and
nephrogenic systemic fibrosis. Kidney International
72, 260-4.

s B, ERENEZ, RTECT, ABRE X
BEY, BEEE, [LIRT, fFE4REER, KH
R, AVRIRTE. (2022) D CT I & 2L s
FEf AR, OES4, 8-15.

Andreini D, Pontone G, Pepi M, Ballerini G, Bartorelli
AL, Magini A, Quaglia C, Nobili E, Agostoni P. (2007)
Diagnostic accuracy of multidetector computed
tomography coronary angiography in patients with
dilated cardiomyopathy. ] Am Coll Cardiol 49, 2044-
50.

Oda S, Kidoh M, Takashio S, Inoue T, Nagayama
Y, Nakaura T, Shiraishi S, Tabata N, Usuku H,
Kaikita K, Tsujita K, Ikeda O. (2020) Quantification
of myocardial extracellular volume with planning
computed tomography for transcatheter aortic
valve replacement to identify occult cardiac
amyloidosis in patients with severe aortic stenosis.
Circ Cardiovasc Imaging 13, e010358.

Nieman K, Shapiro MD, Ferencik M, Nomura CH,
Abbara S, Hoffmann U, Gold HK, Jang IK, Brady
TJ, Cury RC. (2008) Reperfused myocardial
infarction: contrast-enhanced 64-Section CT in
comparison to MR imaging. Radiology 247, 49-56.

Yashima S, Takaoka H, Iwahana T, Nishikawa Y,
Ota J, Aoki S, Kinoshita M, Takahashi M, Sasaki
H, Suzuki-Eguchi N, Goto H, Suzuki K, Kobayashi
Y. (2023) Evaluation of extracellular volume by
computed tomography is useful for prediction of
prognosis in dilated cardiomyopathy. Heart Vessels
38, 185-94.




