MRI % M\~ 72

BARBS M EOBGET

— S FR D Hikam & e il & DOxftb—

MATERER Y,  HEEET
PO e,
RER R AT IR
T L ®ic

MRI % B> 72 DHEREORHE, €k X DLE
BRIHA S B — R IEDSIA < VL TR,
Lirl, ZOHETIHEGEEREIRCD,
T U OEE CHEGSET B 2 LT S
Nz, A X—Y 7 OEEEIZE b RWiE
TR GBS KR ERE L, Bic—REoORIE
D TIC—DLAROEE SR INET 2 HEEHEA
A — v 7 OBFE, MRI ORI OMREER
REER D 725 Lo,

MRI % FWTAEERSE, AERHSE %Xb
2HERELRE SN TV DY, EEERE
ﬂwﬁe5;5&ﬁ&ﬁ%b%éf%éw%ﬁ
LR E 1Pz, SE, MRI 2w 5 EE
DOFETEE S NIEERHE, EERHSEOD
FEE & HEERAOE M 2 RET L 72,

X3 Ed

2 A ALAM i MRI & &R = 7L,
Z ORNCHT 127 DB OFED 2> - TREFIT,
BIFiE R &G 5 NI 0SFTRE T b - 723k
EFlE L, EroLEEENRE L, MRI %2

n&—gR"%,
B R

R RS

B E AT

iz 5 EORE L

HiELl., {EkOLERFAS & « £— N
EENRF R

DEMFERIAE Y « =a—:
AEBEE RN (LR, IUE
KED

EEEY S - 'E— N

e g true Simpson ¥
Gd-DTPA & ESE S+ « T—NE
B ARERERTE

Gd-DTPA E#EBEHRY % « TN
AEERE RN

ThHY, EEER L ORI

FiE 1 1249 fid 96 4

FHik2 o 69 il 25 Bl

FHik3 o 7140 37 B

FHik 4 0170 il 59

HEE5 o 28 5 11 4

THIfT U7z, WNROEICEZEEFEE LS
LTWwWiedd, SEIZINSZ2XEIS TRRET L7,

Fik 2.

B3,

T 4.

JES.

V] *

1) L MRI
MRI Zi& 135 SMT-150X (1.5T) Z=MAw

F——F

228

cine-mode MRI, ultrafast MRI, Gd-DTPA, ventricular volume, ejection fraction



MRz & 3 ZEAEE OB

7z. 74—V EF e 2 a—% R T EERTHE %K (5E1] ek OCERFREY % & — Pk @ /&£
Wik, UTO5SBEOHETEGZNEL, EAFREWTHEZREL, LERR FICFEHS

1)

EEXEERD I, BT A - - NETHEHBNEL 2 (Fig.l),

Conventional Cine Mode

25712
256204

FOV 200
2 NEX

ED

Fig.1. Left ventricular end-diastolic (ED) and end-systolic (ES) MR images obtained by
method 1(ECG-gated conventional cine mode MR imaging in holizontal long axis view).

Spin Echo

Fig.2. Left ventricular end-diastolic (ED) and end-systolic (ES) MR images obtained by
method 2(ECG-gated spin echo MR imaging in vertical long axis view).
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Fig.3. Ventricular end-diastolic (ED) and end-systolic (ES) MR images in multi-slice sections
from left ventricular base to apex obtained by method 3(single breath-hold ultrafast cine mode
MR imaging). Ventricular volumes were calculated by formula of true Simpson’s rule method.
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Fig.4. Left ventricular end-diastolic (ED) and end-systolic (ES) MR images obtained by
method 4(single breath-hold ultrafast cine mode MR imaging with Gd-DTPA on holizontal

long axis view).
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Fig.5. Left ventricular end-diastolic (ED) and end-systolic (ES) MR images obtained by mothod
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Table 1. Comparison of image qualities in five methods of MR imaging

image quality method 1 method 2 method 3 method 4 method 5

n=249 n==69

n="71 n=170 n=28

Good 134 (54) 42(61)
Fair 71(28) 11(16)
Poor 44(18) 16(23)

46(65)  109(64)  19(68)
18(25) 36(21) 7(25)
7(10) 25(15) 207
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Fig.6. Correlation of left ventricular volumes and ejection fraction between method 1{ECG-gated conven--
tional cine mode MR imaging, horizontal long axis view, single plane area-length method) and digital

subtraction left ventriculography (DSA).
volume index (ESVI)
high correlation between method 1 and DSA.

left : end-diastolic volume index (EDVI)
right : ejection fraction (EF)
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middle : end-systolic

Left ventricular volumes and ejection fraction showed
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Fig.7. Correlation of left ventricular volumes and ejection fraction between method 2(ECG-gated spin echo
MR imaging, vertical long axis view, sigle plane area-length method) and digital subtraction left ventriculo-
graphy (DSA). left : end-diastolic volume index (EDVI) middle : end-systolic volume index (ESVI) right :
ejection fraction Left ventricular volumes and ejection fraction showed fair correlation between method 2
and DSA.
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Fig.8. Correlation of left ventricular volumes and ejection fraction between method 3(sigle breath-hold
ultrafast cine mode MR imaging, short axis multi-slice, true Simpnon’s rule method) and digital subtraction

left ventriculography (DSA).

(ESVI) right : ejection fraction (EF)

left : end-diastolic volume index (EDVT)

middle : end-systolic volume index

Left ventricular volumes showed high correlation between method

3 and DSA, but left ventricular volumes were markedly underestimated in method 3.
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Fig.9. Correlation of left ventricular volumes and ejection fraction between method 4(single breath-hold
ultrafast cine mode MR imaging with Gd-DTPA, horizontal long axis view, sigle plane area-length method)

and digital subtraction left ventriculography.
volume index (ESVI)
high correlation between method 4 and DSA.
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Left ventricular volumes and ejection fraction showed
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Fig.10. Correlation of left ventricular volumes and ejection fraction between method 5(single breath-hold
ultrafast cine mode MR imaging with Gd-DTPA, vertical long axis view, single plane area-length method) and
digital subtraction left ventriculography (DSA). left : end-diastolic volume index (EDVI) middle : end-systolic

volume index (ESVI) right : ejection fraction (EF)

poor correlation between method 5 and DSA.
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Determination of Left Ventricular Volumes and Ejection Fraction
by MR Imaging -Comparison between Five Methods of MR Imaging and
Digital Subtraction Left Ventriculography—
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To assess the validity of cardiac MR imaging in left ventricular volumes and ejection fraction,
five methods of MR imaging were compaired with digital subtraction left ventriculography. Five
methods of MR imaging constitute method 1(ECG-gated conventional cine-mode, horizontal
long axis view, single plane area-length method), method 2(ECG-gated spin echo, vertical long
axis view, single plane area-length method), method 3(single breath-hold ultrafast cine mode,
short axis multi-slice sections, true Simpson’s rule method), method 4(sigle breath-hold Gd-DTPA
enhanced ultrafast cine mode, horizontal long axis view, single plane area-length method) and
method 5(single breath-hold Gd-DTPA enhanced ultrafast cine mode, vertial long axis view,
single plane area-length method). Comparsion with left ventricular volumes showed high
correlation between method 1, 3, 4, and digital subtraction left ventriculography. In the calcula-
tion of left ventricular volumes by the area-length method, manual tracings of left ventricular
cavities were more difficult in methods 1 and 2 than method 4. We conclude that single breath-hold
Gd-DTPA enhanced ultrafast cine mode MR imaging with rewind SMASH (method 4) is useful
for determining left ventricular volumes and ejection fraction, and in reducing imaging times.

238



