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i@ C 4 : Evaluation of cardiac dyssynchrony with longitudinal strain _ analysis in 4-chamber cine

MR imaging
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Ol B [ M 98 4 (cardiac resynchronization therapy: CRT) X, Dk o 5 # 1Y
M #] R 4 (mechanical dyssynchrony) Z 2 LEZLAESRFICBIT2HR 2B EDO O
o> THDH. CRT © s FE ¥ X, New York Heart Association (NYHA)Z T A LL Lk
OEELAEETEL, EFEBHEI (left ventricular ejection fraction: LVEF)
36%LL T, QRS MR 120 ms L & A FT7 A4 TED LA TV DAY, B 5 UE 2 il 72
THEOK 0%, CRTOEN LN ERRESNLTWD. CRTOZREZ TFTHIT S
7-9lc, DIEBERmEBLEZ A WEZ% < @ mechanical dyssynchrony @ B3 £ X
nNTWs., Z2OoHRTYH, Ny 77 —1EICX200EF KBS ZH W7 EETIX
DO HE OB HE 2 H#EAICEEME L, mechanical dyssynchrony ZfEffi 95 2 & 2
ARETHD. LIFEETHEHGIIEEECKREBEBTORREZZ T 20123 LT, BEA
H 0B W {82 (magnetic resonance imaging: MRI) 122 & O#IFR 2 5 0 Z2 v, Y P W
MO @ E MRI 1%, 10-20 P OMREILT, ZL=E, GO, ELE, ALED 1
DEAMWOESETEHET 2N TEDL. LER-, T, LIBBERBEBRIZCEIT 2 5
BORBHBTORIBRZZIT LD &<, BN N AE ’C&J%’)E%‘Z%ﬂ’bé A B
ZeCiE, VAPEWriEm o Bl MRI 2 H W T, 1 .LJEMICR T 5 EdhE AT
mechanical dyssynchrony Z§fEfli L, L AERBFICK T DHEROLH - iféf*ﬁnfb
7.

ABFZEIE, WM RFERMKXER MEFAZBE O KB Z/HL. LB O MRT &
WHEAT Sl 734 0B ELAREEE (NYHAZ 220, W, IV, B 414, i
324, Hilm bTE15 ) ZXHBRICHAMETICEBEFTOT — X ZWWHE L7z, MUK mm o H)
H MRI I T R_RCoBREFTREBESINT. —F5, BEEZHEHB (late gadolinium
enhancement MRI: LGE-MRI) % 67 &4 THBE I, KV DO 64 OBFITEBRE R BRI
TV EEANEHI N LoD, BIEEZEGIIHRB I N 572, MRI ¥ &
7 A Achieva 3.0T TX &, 32 F ¥ v XV D7 = A XARKT7 LA a4/ (Philips #t
®) A L. @ MRT & O° LGE-MRT (X, L& X R T 10-20 B O M {2 k12
DR L=, PUWERTmE O E) | MRI IX steady-state free precession Zf| A L 7= v —
ARV, REWEORE O OICE S ALK, IR B, IR B o



AR LT, MiEkm, MuhiWrm, R@krmo#m MRI ZZ2nEnkB L.
X T T OB E MRI I2HB W T, TR 2.9 ms, TE 1.5 ms, flip angle 45° , %2 5
A ZJE 8 mm, WG S MEAE 2.16 X 2.34 mm2 & L7-. LGE-MRI X, 0.2 mmol/kg
DA R =y hEEHMEEAL TS 1045#%IC, TR3.9ms, TE 1.2 ms, flip angle
15°, A7 A4 AL 4 mm, ZEMMFAE 1.32 X 1.79 mm2 THH L7=. LGE-MRI |28
JAREERER O null IZ@EDOREICH - THRELE. 1 LAMAE 20 2~ THhEg L
7o DU e o B MRI 2R W C, ELEE A LEOH BB R OO EPROE S5
DES%, 0L EORBRDO O D MHHBEEN FE CHME L7 (Fig. la) . BF
DEEFEBRFERITIHHECTEZ o, HHULELILDEAHOES %2, LEY T
HFHLEZESCTCERMLL, EL0ZELALEEOHHRELVOLEYR, ThThoEH
#2157~ (Fig. 1b) . ELZEWNO® dyssynchrony ® 1 (left ventricular
dyssynchrony: LVD) (A DLDEDO HHELLEFROEALANK/IMMEEL & D L & 0 FFH
DEDOWHEINME L TCEFZL, LEM® dyssynchrony O 84 (interventricular
dyssynchrony: IVD) (I EAEFDOLEOBEHHEODELNE/NEZ D EXTOKEMOED
Mt & LTCERLE. T34 0HREL, CRTOHESZ W72 T8 (QRS > 120 ms 72
LVEF < 35%, n = 13) &, @IS &2z &2 WH (n = 60) , LBHOBED D - -8t
(n = 40) LM OBREDRN >R (n=27) , CRTOWBREDEDOH > 728 (n =
8) LM R DO oEE (n=6) ICEFNENST, LVD LW IVD @ F % E % 2
MM TS LE., kGICE v o ra s Y O% ST EMMBEZ H Vv, PR 0.05
UTFT, MEtFM A EEZHD & LT

CRT O IS Z T 72T B LVD O EHE 1L, CRT DS 2 7= S 2 WO EHE &
RT, AEICEMN->7= (LVD: 92+65 vs. 28+40 ms, P < 0.01) . IVDIZTH W\ TIL,
2HEMICB W TAHEBEREIZI R o7 (IVD: 59+42 vs. 34+38 ms) . CRT &% FE N
HoT-BEDO LVD LV IVDIE, CRT OB BN o B R THEZICE 2 - 7= (LVD:
12655 vs. 62+55 ms, P < 0.01, IVD: 96+39 vs. 52440 ms, P < 0.05) (Fig.
2) . WLND oIy NAT7fEEZ 65 ms & T 5L, CRTOBREDIRLZ EfMICTH T2 2L
MTER., LHOBERHL>THEO LVD & IVD X, LHOBENRN >R L R
THBEIWZCEN->7 (LVD: 54+58 vs. 21+30 ms, P < 0.01, IVD: 51+39 vs. 23+
34 ms, P < 0.01)

Lo figk > 9 e W mn o> @) @) MRT 2 A W 72 K #l <8 A 2 #T7 12 X 5 mechanical dyssynchrony
OFEA ORI A HEIC DWW TR ZIToTcE 2 A, RFRTITEICLU TIZRT
3OO EMEFEEINT; (a) LVDIZTLARBFICEB W T, CRT @it 2 P& L, CRT
DIEFEIRZ TN T 28 HeBE L7725, (b) Mechanical dyssynchrony & .0 fj @
BEICITIEEND D, (c) WEWHE O X MRI Z AW RE#ER2MEHIC X5
mechanical dyssynchrony @ FEfiix, EREIC AN ETH 5.

AAFZECix, D BE o M FER o B E MRI (2B 5 EdhE AT I X o T,
mechanical dyssynchrony Z @ i3 2% Z &N TE 7. Z @ FEIL, mechanical
dyssynchrony ® FEfliZ HH & L T, WK H MY TE 5.
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Fig. 1 Definition of LVD and IVD indices (a) The longitudinal lengths of the LV
free-wall (solid line), the IVS (dashed line), and the RV free-wall (dotted line)
were measured at 20 time points throughout a cardiac cycle on the 4CH cine MR
imaging. (b) The longitudinal strain curves were obtained from normalized
length of LV, RV free-walls and IVS on the basis of length in the timing of the
onset of myocardial contraction. The index of LVD was defined as the difference
between the times of the minimum LV free-wall length and IVS length. The
index of IVD was defined as the difference between the times of the minimum
LV and RV free-wall lengths.
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Fig. 2 Scatter plot of LVD and IVD between CRT responder and non-responder
(a) There were significantly differences in the LVD between the responders and
non-responders. Horizontal long line represents the mean value and the upper
and lower short lines the standard error of the mean. The use of the optimal
cutoff of LVD >65ms differentiated CRT responders from non-responders with a
sensitivity and a specificity of 100%. *: P<.05 (b) There were significantly
differences in the IVD between the responders and non-responders.



