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Fig. 1. Data acquisition of single slice multiphase fast gradient-echo (Fast Card)
Left : Calculation of data acquisition interval.
Right : Method of view sharing in k-space segmentation. TR : repetition time.
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Fig. 2. Sequence shows comparison of single breath-hold cine (Fast Card) unenhanced (A) and
contrast-enhanced (B) horizontal long-axis four-chamber MR images.

In unenhanced images, left ventricular cavity could not be visuallized. On the other hand, good
cardiac images were obtained with contrast-enhanced method.

Fig. 3. Contrast-enhanced Fast Card of left ventricular end-diastolic (A) and end-systolic (B)
images on horizontal long axis slice. The ventricular volumes were calculated by single plane
area-length method.
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Fig. 4. Graphs showing values for the left ventricular end-diastolic volume index (left panel)
and ejection fraction (right panel) obtained using contrast-enhanced Fast Card plotted against

those obtained using cine-ventriculography.

Biam L7z,

Z £

%3k @ gradient echo ¥EIZ & 5 L ERFRIHEI Y
* MRI i3 ¥ L ZELES O FHIIZ AV 5
n, —EOFER LTSN TELPYD, LDF
BahS5—F7/5—KBLI 2 —RKEa#x 5
LOTREL, ElEERERBTO/OIITE
BaV FSABART G OBETEIHED
BB TR, HRERE TIIBREBIZ 5~
10 R %728, EK TIEEITE R spin
echo ¥k F\V /o - KIMEDTLREZETIIC D
NBEEDICE- TE. DB OBEDS
RIX15ToOEHME MRIEETH VTR,
0.5T DHRIGERBIC L 5 LEREMNT OWME L
Pz, = THHBEBIAR TRLERL
T, 1.5TICH L MR E5 D5\ FigEE
BIC & 2 ORI 2 REIRIIC & OREERRET
BHPEET AEREKE V. OB O/
BIZ1L 50 ms A ORI G BIEPBHETH D,
/ot oo mEYE L, BRIV FTA

348

PR TN 6. BES®EA A —
DVT DO Iy — i AR I N T
WAHD, BEBERROE L WEMRICH S 2o %
EREEH#HEL S/N) O bHPREE - T
W5, HBAED MRI & Tid 50 ms B O
SRR L BIFnZBEE e B 57201k
space % segment {1t % 53 spin echo D2
12T & gradient echo O [T B W T H %<
FASIhTWS. 200FEORBEDTY X
MRI % #5473 % Fast Card 813 & S5 @l
@ single slice multi-phase D813 & &4 %
WA L7z MR BEFICHHRIRETH 5 28,

A EEEREMECAZRTREETE (4 R
W) BMREEHYFal—YavIhned
<, BEATAVWRO EZENELY oI
952 L3 TERV. LIEFHERFIC Gd-
DTPA =5 L7 6 B1ED Y > MRI % {6 fT
TAHHEEAWC, EERERESBNE LS
AEREETE (4 BEEE) 2oV FSAFRS
T 52 LARRTHA. 1 LARHOLHEZ
% 50 ms 20 5 60 ms DREIHECTIRE L, 7V
— 7 A7 — gV ETHERFRE & W R O



FRGEER A AV BiE.0EY &k MRI

FEBEERD, MEEE TROICEEFE LT
BLcElh, BIFZEMHBE %R L. MRI
BB IME SR USSR &8/l LT
WBR, TNEXRAWCHTEARESZ E, mE
B TIIARERICEFRIBA VIR TLES Y
AEADICH L MRI LTl AR OZFEmE TLEE
PRI L TWA7:08, XU Fast Card $5T
FZOERREA S 10 ms §it BN -HHE %5
BRI & LT 5 7= IR IS % 8/ N
LicéEBbhns. MRIZHW-EZEEBEOE
HER INETIEEEREIN TN 5B, Fi
SRR E LB L L7\ true Simpson #2355
LIERE L BN, EEHETO Fast Card
ETRMMREESITF 2 V—V g vt <<
BRI RS Lk CLEERELSE Y L —
AT BT EDBFRETH Y, DLERP HOKEIC
W»oTl0mm DASA AR TIEKRELD
Fast Card % fifT L, & FBALOILREARI S IHE
FKEE S L 1 true Simpson ¥ CAERB Y E
Wi 5Fkid, FREEIBEDOSI»ORED
BRI FEEEDhZY. Lial, —ELKE
RS I E AR SN, TR OBH
THRABOOORELY 7 FBABATH
DO BEERICEA» . BRTEZER
BEHOBEXA LI, FEREEE
EHITTE & AR AT RERETE (4 BERTTED) O 2 i
LV EZREYEBTAY 7 MRAT—7 XT
—F a3V ECHANT1IWHEIOCEHT ALY
LY EMIRERERERDOSHZ ERFREEEBDbN
B

SEAW/EE CIIBEGREEROFEE LT
view sharing Z 8/ LT\ 573, DOEHEOE
WEHEICETOMELZE L T\W5A. Phase to
phase time & TR IZHKAF T 525, 0.5T OE%:
BECHERIV FFA P EHEIRIRVEET
T TR H/MEIZIFIT 16 ms §i#8 T, k-space
HFHDAIDICH I ms HBELINS. 96
ms DORFESRAE T OO EARE TH
D, ZDO7-¥»IC phase & phase DRI # D 5
view sharing®OFEPEONS. 15T RigED

EWEEBE TR TR % 6ms 2 5 8ms &
TEMIETH Y, view sharing DFER i
7x < & & k-space segmentation ® J5 & T 36
ms 7» 5 48 ms Fi#& D phase to phase time 235
bhb. 05T DEETIIMRES S 15T IC
L5, TREMORER LB Y view shar-
ing X\ 5 FETRES XA EI R TV
7, Foo B bI5MT 5 L5 ICEEIERL &
BHEARIAD LREDHER L T4 CTH Y, BRhix
R BRET B T 5 L3N T 5. OIS
BRHIC GA-DTPA # &8k S5 L, Bikoy
2 MRI % 173 A AETODEOFBICEN T
BY, ELERFTEBRHE TS & LR
Bhoh s, REDOKEIL GI-DTPA ##
Lixid i 67anw 2 &, BEORHBEROLHET
DR C &, BVIEBRIERE 2558 B I A LT
DR T A6 CHEEROLEETRB AT HIT
AT I EPETFOND.

] E

HELHER L TWAFEE (0.5T) MRIEE
W TOBRERRT 2 3 A /2. Gd-DTPA %)
TEAIHIEER PIc 5 L, AEERENTE TR LD
Y% MRI (Fast Card ) #Hfif73 52 & T,
FERBELITFIEREC, SRETEHT A
BHEETH - /2.

X ik

1) Edelman RR, Wallner B, Singer A, Atkinson
DJ, Saini S : Segmented turbo FLASH : method
for breath-hold MR imaging of the liver with flex-
ible contrast. Radiology 1990 ; 177 : 515-521

2) Atkinson DJ, Edelman RR : Cineangiography of
the heart in a single breath-hold with a segment-
ed turbo FLASH sequence. Radiology 1991 ;
178 : 357-360

3) Foo TKF, Bernstein MA, Aisen AM, Hernandez
RJ, Collick BD, Bernstein T : Improved ejection
fraction and flow velocity estimates with use of

349



4

~

5

=

6

>

7

~—

350

B ERRE

view sharing and uniform repetition time excita-
tion with fast cardiac techniques. Radiology
1995 ;195 : 471478

Sechtem U, Pflugfelder PW, White RD : Cine
MR imaging : potential for the evaluation of the
cardiovascular function. AJR 1987 ; 148 : 239—
246

Cranney GB, Lotan CS, Dean L, Baxley W,
Bouchard A, Pohost GM : Left ventricular vol-
ume measurement using cardiac axis NMR imag-
ing-vadidation by calibrated ventricular angiog-
raphy. Circulation 1990 ; 82 : 154-163
Hernandez RJ, Aisen AM, Foo TKF, Beerman
RH : Thoracic cardiovascular anomalies in chil-
dren : evaluation with a fast gradient-recalled-
echo sequence with cardiac-triggered segmented
acquisition. Radiology 1993 ; 188 : 775-780
Matsumura K, Nakase E, Haiyama T, Takeo K,
Shimizu K, Yamasaki K, Kohno K : Determina-
tion of cardiac ejection fraction and left ventricu-
lar volume : contrast-enhanced ultrafast cine
MR imaging vs digital subtraction ventricu-
lography. AJR 1993 ; 160 : 979-985

8)

9

10

=

11

~

12)

#19% 5% (1999)

lography. AJR 1993 ; 160 : 979-985

Rackely CE : Quantitative evaluation of left ven-
tricular function by radiographic techniques. Cir-
culation 1976 ; 54 : 862-879

BAREKRER, FEEET, II6—B, FEET,
Kili f%, &7 E:MRIzZHVWCERERE
kO BEOF KR L EEEH L OX
H—. BREEE 1993 ;13:228-238

Butler SP, McKay E, Paszkowski AL, Quinn
RJ, Shnier RC, Donovan JT : Reproducibility
study of left ventricular measurements with
breath-hold cine MRI using a semiautomated
volumetric image analysis program. JMRI 1998 ;
8:467-472

M IERE, fEE R, KFET, i MRIICK
5 EBAROE H—Modified Simpson {EIZ L 5
Bad—. BREESE 1990 ;10 : 345-356
Matsumura K, Nakase E, Haiyama T, Utsuno-
miya S : Automatic left ventricular volume meas-
urements on contrast-enhanced ultrafast cine
magnetic resonance imaging. Eur J Radiol 1995 ;
20:126-132



PRESEE R VR IEDORY R MRI

Usefulness of Breath-hold Cardiac Cine MR Imaging
with a Middle Field MRI System

Kentaro MATSUMURA!, Kiyoto SATO!, Masaki AONO!,
Kenji INosHITA!, Naoko UTSUMI?

1Department of Internal Medicine, Kagawa Inoshita Hospital
830 Hanaina, Ohnohara-cho, Mitoyo-gun, Kagawa 769-1613
2Department of Radiology, Kagawa Inoshita Hospital

To assess the accuracy of contrast-enhanced, single breath-hold cine MR imaging in calculating
left ventricular volume and ejection fraction, we compared MR measurements with those obtained
by using cine ventriculography in 60 patients. Fast cine MR images were acquired with a middle
field MR system (0.5T). A breath-hold single slice multi-phase fast gradient-echo (Fast Card) se-
quence was used to obtain fast cine MR images with the following parameters; TR of 16 ms, TE of 3
ms, flip angle of 30 degree, matrix elements of 256 x 128, view per segment of 6, field of view of
350 x 260 mm and one excitation. Left ventricular end-diastolic volume and ejection fraction ob-
tained with contrast-enhanced Fast Card correlated well with those obtained with cine ven-
triculography (end-diastolic volume, y=1.00x+14.0, r=0.904, p<0.001; ejection fraction,
v=0.961x+2.8, r=0.936, p<<0.001). Conclusion: Our results show that contrast enhanced breath-
hold cardiac cine MR imaging on horizontal long-axis view using a middle field MR system is an ac-
curate method for evaluating left ventricular volume and ejection fraction.
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