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& U modified Simpson #E%2HWT, ThZh
mAKEME (LAmax. I;ml/m?), H/NEE
(LAmin. I; ml/m?), FAKEBEEIE (LA-

Fig.1. Calculation of left atrial volumes
by modified biplane Simpson’s rule
method.

Upper part : horizontal long axis section
Lower part : vertical long axis section
The maximal volume index of left
atrium (LA max.I), minimal volume
index of left atrium (LA min.I), maxi-
mal volume change of left atrium (LA-
VC) were measured.

1/min
1/min/mz2
beat/min
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VCi.:ml/m?), " KAEBEZEE (LA-
VC; %) &kl (Figl).

EREABEEL L XA F KRBT C area
-length 3 AW TEBAE 2 — L ECb -
TRO TR LT, Z OFREIE L D EE DR
EFIERGBROLBAE (WbWw 2 EERTA
), RUOEREORBHNGHEE (LA- ACV,;
LA-active contraction volume) % 3K & 7z

(Fig.2).
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good ! IFHEWAEBRMFEZ L 52 TED,
OELECh > TESICEREL
BEPLV—ATBILDBTES,
fair [ IIFTERICEBRBPEZE 52 T0n5
2, IV NIAINREDI o2 LEART
D b V—AFHFERGDS, LAmax, I K&
'LAmin. I & LA-VCIZRD 5 Z &5
poor ! ABEREWTE 24 T 254, i
a¥ b7 A PRER artifact DIRAT
EBEIBD bV — A4 L TERWY,
3) BEHIR DSA £ - EEER
DSA #E 3% 2 DFP-50A % F\» 72, DSA
DORFL, EFEH 0.4ml/kg ZHOLERE D 1
#TE AL, 30frames/F, 256 X256 matrix
TITo 1o, ABIEMI 30°, ZERTHRML 60°D 2 K

Fig.2. Left atrial volume-time profile
during one cardiac cycle, obtained from
monoplane area-length method on hori-
zontal long axis section.

Upper panel : numerical presentation
image 7£. 1 : minimal volume of left
atrium.
image 7£. 8 : maximal volume of left
atrium.
image 7£. 12 : left atrial volume at the
beginning of left atrial active contrac-
tion.
image 7£. 12-15 : left atrial active
contraction volume.

Lower pane! volume-time profile and

differential curve of left atrium.
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EBEREEHEOREE X, GAd-DTPA BEHE
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MRI % (y) & DSA &% (x) O [{ T vy
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3) Bx DINERIZB T 2 EEARK

LAmax. T3 IE % #] (n=59) T 30+5ml/
m?, ZEEER%EES BILEERS (n=68) T
49+8ml/m’, BRIH M L HEZE (n=65) T
56+17ml/m?, (EWEFIAE/ ST SE (n=
21) T94+30ml/m?, L EME (n=28) T
80+20ml/m?, HLFRALLAE (n=18) T 71+
28ml/m?, FB K &0 #fiE (n=21) T65+
22ml/m*TH -7z (Figd).

LAmin. I BZIEEHIT 17+5ml/m?, BEIMEGE
B T 27+7ml/m?, B IE % 0 55 B % T 37+
17ml/m?, {818 Pk 22 fiE/BA 84 R €9 © 72+
30ml/m?, LEMEIT66+17ml/m?, HEEERL,
i fiE C 53430ml/m?, P& K B0 5 E T 44+

LA max. | LA min. |
200 - ml/m? 150  ml/m?
& [
2 2
o o
o @
hd 8
5 5
s 5
B o 5
i n = 26 . .
e v = 0.780x + 4.15 .o n-2
- LS y = 0.755x + 3.075
< r=0.934 P - 0,941
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Fig.3. Correlation of left atrial volumes between contrast-enhanced ultrafast cine MRI
(biplane modified Simpson’s method) and digital subtraction left atrial angiography av-

DSA, biplane area-length method).

Left panel : maximal volume index of left atrium (LA max.I)
Right panel : minimal volume index of left atrium (LA min.])
LA max.I and LA min.I showed high correlation between MRI and DSA.
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LA max. |

150 = ml/m?

#15% 75 (1995)

3045 4918 5617 94130 80:20 T1428 65¢22
0 A A A A A A A
Normal HTN OoMI MS /MR a. f. DCM HCM
(n=59) (n=68) (n=65) (n=21) (n=28) (n=18) (n=21)

Fig.4. Maximal volume index of left atrium (LA max.I) in various diseases.
Abrrev. HTN ; hypertension, OMI ; old myocardial infarction, MS/MR ; mitral stenosis /
mitral insufficiency, a.f. ; atrial fibrillation, DCM ; dilated cardiomyopathy, HCM ; hypertro-

phic cardimoyopathy.

LA min_ |

150 g mi/m?
1745 2147 31417 72430 6617 5330 44119
3 - : -
i : i i
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) { ol ' -
I *I¥ i
o ", ¢ 4
A " -
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0 A A A A A A A
Normal HTN oM I MS /MR a. f. DCM HCM
(n=59) (n=68) (n=65) (n=21) (n=28) (n=18) (n=21)

Fig.5. Minimal volume index of left atrium (LA min.I) in various diseases.

Abrrev. : same as Fig.4.

19ml/m?>TH - 7z (Fig.h).

LA-VC (%) WFIE% #1T44.5+9.5%, &
MEFESIT 456+10%, BRIBMEOLEIEZE T 35+
13%, {&EFALRAE/BASEAR SIE T 26+12%,
0B M B T 166%, ik 58 B0 A IE T 29+
14%, BERBLLAET 33+13% Th -7 (Fig.
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LA-VC
1 %
“r 44.5:9.5 4510 3513 26412 166 2914 33:13
0 2 i A A ; 2 A
Normal HTN oM MS /MR a. f. DCM HCM
(n=59) (n=68) (n=65) (n=21) (n=28) (n=18) (n=21)

Fig.6. Maximal volume change of left atrium (LA-VC) in various diseases.
Abrrev. same an Fig.4. LA-VC were largest in patients with hypertension.

All
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Normall
100 = ml/m?
n= 14
N v = 0.473x - 3.06
2
2 r = 0.881
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<
ml/m?
]
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LA-Volume at the beginning of Active Contraction

Fig.7. Correlation of left atrial volume at the beginning of active contraction and left atrial

active contraction volume (LA-ACV).

The left atrial volume at the beginning of active
contraction and LA-ACV showed high correlation in all cases and normal controls.

Left

panel : sum of examined cases. Right panel : normal controls.

TEBE DREBNHIHEBRARF O 7E P A E & REBIRYIN
mEITEE R TR L, ABEARSHEM
THITREBN A 72 BB A & 3N L 7. EHE B
(n=14) TIIHEEFEEIZr=0881 L ELO TR
FThoie (Fig?). GIMERE (n=15) THZ
OB EFTHY, FERELAE (n=

20) TH r=0.609 L EEZIEMBE Rz (Fig.
8). BRIHMLEEE (n=27) TH r=0729 ®
RIFEMRE%R R L7228, HBRELLEE (n=13)
TREEZHEENR WY, EEMARIK X
WENZ BREBINABIGEER 38N 3, £E0
[HEREDIE T 238 b 7z (Figo).
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HTN HCM
100 = mi/m? 100 = ml/a?
n=15 n=20
¥ = 0.659x - 10.66 - y = 0.444x - 5.29
= >
g = 0.872 2 r = 0.608
3 p < 0.001 3 p < 0.01
£ £
s 2
5 E
$ E
2 i
ml/m? ml/m?
| 1
0 150 0 150

LA-Volume at the beginning of Active Contraction

LA-Volume at the beginning of Active Contraction

Fig.8. Correlation of left atrial volume at the beginning of active contraction and left atrial
active contraction volume (LA-ACV). These two left atrial volume parameters showed
significant correlation. Left panel : hypertension (HTN). Right panel : hypertrophic

cardiomyopathy (HCM)

oMmI DCM
100 — ml/m? 100 [~ mi/m?
=2t n 3
y = 0.428x - 2. 11 y = 0.053x + 18.21

3 = 0.729 § "= 0187
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s I . ° o M
2 < e ®

.
i /m? . ° nl /m¢
] ]
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LA-Volume at the beginning of Active Contraction

LA-Volume at the beginning of Active Contraction

Fig.9. Correlation of left atrial volume at the beginning of active contraction and left atrial
active contraction volume (LA-ACV). These left atrial volume parameters showed signifi-
cant correlation in patients with old myocardial infarction (OMI), but insignificant in dilated
cardiomyopathy (DCM). Left panel : old myocardial infarction (OMI). Right panel : dilated

cardiomyopathy (DCM).
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Assessment of Left Atrial Volume by Gd-DTPA-enhanced Ultrafast Cine MRI :
Hemodynamic Assessment in Various Diseases

Kentaro MATSUMURA!, Emiko NAKASE!, Masashi HASHI,
Ichiro KAWAI', Takayuki SAITO?, Tohru HAIYAMA?,
Nobutada KIKKAWA?

' Department of Cardiology, *Department of Radiology, Kyoto Minami Hospital
8 Minaminakano-cho, Nishishichijyo, Shimogyo-ku, Kyoto 600

To assess the validity of contrast-enhanced breath-hold ultrafast cine MR imaging in left
atrial (LA) volumes (LA max.I : maximal volume index of LA / LA min.I : minimal volume
index of LA) and LA-volume curve, this method was compared with intra-venous digital
subtraction left atrial angiography (DSA) in serial 26 patients. The pulse sequence of ultrafast
cine MRI were TR 8ms, TE 3.2ms, matrix 128 X 96 and NEX 1. The contrast-enhanced ultrafast
cine MRI was shown to provide accurate left atrial images with higher success rate (88.9% in
horizontal long axis view and 86.99 in vertical long axis view) in serial 891 cases. Comparison
with LA volumes showed a high correlation (LA max.]:r=0.934, p<0.001 / LA min.J:r=0.941,
p<0.001) between ultrafast cine MRI and DSA, but LA volumes were underestimated in MRI.
The left atrial volumes were calculated with biplane modified Simpson’s rule method on
horizontal and vertical long axis sections. Normal LA volumes obtained by ultrafast cine MRI
were 30+5ml/m? in maximum and 17+5ml/m? in minimum. In patients with hypertension, old
myocardial infarction, mitral valve diseases, dilated cardiomyopathy (DCM) and hypertrophic
cardiomyopathy, LA-volumes were significantly increased. The LA-volumes at the beginning of
left atrial active contraction were significantly correlated with LA-volume of active contrac-
tion. However, in patients with DCM, these statistical correlation were not demonstrated. In
patients with DCM, preload of LA were increased, but LA-volumes of active contraction were
not increased. For this reason, the afterload mismatch of LA was suspected in DCM. In
conclusion, the contrast-enhanced untrafast cine MRI is useful for determining LA volumes and
LA volume curves.

257



