DEXR PR ILE 1 4 —
VYV IEEBICETHER
LOMBENF#Z D K

Journal of Cardiology 17: 21-34, 1987

ECG-gated magnetic res-
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Summary

Electrocardiography- and respiration-gated magnetic resonance imaging (MRI) was performed
using a 0.15-Tesla resistive magnet system in 54 patients with left ventricular hypertrophy to define
the site and extent of abnormal wall thickness and to estimate left ventricular function. Because the
major cardiac axes are not orthogonal to the conventional transverse, sagittal or coronal planes, the
long-axis and short-axis images of the left ventricle were obtained at the end-diastolic and end-systolic
phases.

The anatomic characteristics of concentric hypertrophy, asymmetric septal hypertrophy, and
asymmetric apical hypertrophy were clearly demonstrated by MRI, even in patients with poor echo-
cardiographic images.

Quantitatively, left ventricular wall thicknesses obtained from MR images correlated well with
those obtained from echocardiography (r=0.95), and regression was y=0.99x+0.39, and so did the
ratios of wall thickness of the interventricular septum to the left ventricular posterior wall (r=
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0.91, y=0.80x+0.24).

Left ventricular volumes calculated by the area-length method from MRI and those from left
ventriculography also correlated well (r=0.98, y=1.13x+24.5).

In conclusion, using the gated long-axis and short-axis MR images of the left ventricle, the anatomi-
cal location and extent of hypertrophy and left ventricular volumes are noninvasively demonstrated.
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Fig. 1. Surface coil placed around the chest wall.

FERIIRE L 800 msec (ZF%E L7273, (LB FH
Bt R-R g2 Tr & 72 o7z, = a—pER (Te)

ECG

QRS triggered
signal

Delay time

MRI signal _—___H_H\,J‘\,\,

lIp

:
PCG | b

Data ”
acquisition

Fig. 2. Timing chart of ECG-gated end-systolic
image.
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(c)

Fig. 3. Setting long-axis planes of the left ventricle.

(a)

Oblique plane set on the transaxial image from the apex to the base of the left ventricle.
LV =left ventricle ; LA =left atrium.

End-diastolic phase of the long-axis image.
End-systolic phase of the long-axis image.

(b)
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Fig. 4. Setting short-axis plane of the left ventricle.
LV =left ventricle.
(a) Oblique plane set on the long-axis image orthogonal to the left ventricular long axis.
(b) End-diastolic short-axis image.
(c) End-systolic short-axis image.
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Table 1. Patterns of left ventricular hyper-
trophy classified by echocardiogram

Patterns Cases
Concentric hypertrophy (CH) 30
Asymmetric septal hypertrophy (ASH) 21
Type 1 4
Type I1 3
Type 111
Type IV* 1*
Undefined
Asymmetric apical hypertrophy (AAH) 3
Total 54

Type I to type IV are based on Maron’s classifica-
tion of hypertrophic cardiomyopathy?.

*The anterior septum has no hypertrophy in this
case, but the posterior septum and lateral wall have
hypertrophy.
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Fig. 5. MRIs of a case of concentric hypertrophy of the left ventricle.
LV =left ventricle ; LA =left atrium.
(a) End-diastolic long-axis image.

(b) End-diastolic short-axis image.
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Fig. 6. MRIs of a case of asymmetric septal hypertrophy of the left ventricle.

LV =left ventricle ; RV =right ventricle.

(a) End-diastolic short-axis image.
(b) End-systolic short-axis image.
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Fig. 7. MRISs of a case of asymmetric apical hypertrophy of the left ventricle.

LV =left ventricle.
(a) End-diastolic long-axis image.

(b) End-diastolic apical short-axis image.
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wall thickness determined by MRI and by
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Wth =wall thickness.
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Wth=wall thickness.
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