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Summary

The usefulness of ECG-gated magnetic resonance imaging (MRI) in evaluating right ventricu-
lar architecture and function was assessed by measuring right ventricular wall thickness, wall
motion, and areas of the right ventricular cavities of seven normal subjects and 46 with cardiac
disease, including atrial septal defect (ASD: six cases), hypertrophic cardiomyopathy (HCM : 19),
dilated cardiomyopathy (DCM : eight), and old myocardial infarction (OMI: 13 cases). A super-
conductive MRI system was used. Transverse images at the level of the tricuspid valve were
obtained for measurements. ECG-gated MRI clearly showed the right ventricular myocardium
throughout the cardiac'cycles and facilitated measuring wall thickness and cross-sectional areas of
the right ventricular cavity in all subjects.

In normals the mean value and standard deviation of. the anterior wall thickness of the right
ventricle and the area index of the right ventricular cavity at end-diastole were 3.4+0.7 mm and
10.6+1 cm2/m2, respectively. The anterior and lateral walls and tricuspid annulus moved inward
to the right ventricular cavity in systole, and the excursion of the lateral wall and tricuspid annulus
was larger than those of the anterior wall. The interventricular septum (IVS), however, moved
outward to the left ventricle in systole.

The anterior wall thickness of the right ventricle in patients with HCM was 5.8+1.4 mm thlcker
than that of normal subjects. In contrast to normals, the area index of the right ventricular cavity
was larger in patients with ASD (18.4+5.4 cm?/m?) and smaller in patients with HCM (9.1+
1.6 cm?/m2). The IVS moved inward in all patients with ASD and in several patients with
HCM. The anterior and lateral wall motion was decreased in patients with ASD and DCM. '
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Myocardial infarction Hyper-
Table 1. Subjects

Cases M F Age (yrs)
Normal 7 3 4 37+17
ASD 6 4 45+16
HCM 19 16 3 51+ 9
DCM 8 7 1 56+15
OMI 13 12 1 61+10
Total 5. 40 13 51+14

ASD=atrial septal defect; HCM=hypertrophic
cardiomyopathy; DCM=dilated cardiomyopathy ;
OMI=o0ld myocardial infarction

Table 2. Performance of the imaging system

Magnet 0.25 Tesla, superconducting

Mode of image Spin echo method

Spin echo imaging (SE)
Inversion recovery imaging
(IR)

T, imaging, T, imaging
Coronal, sagittal, transverse
Image reconstruction 2-dimensional Fourier trans-

form
Pixel sizes 128 128, 256X 256
Slice Single, multi (4, 8, 16)
Slice thickness 10 mm
Spatial resolution 1~2mm
Cardiac gating ECG

OB, OERO.R FEL Y delay Biffjic=
a—FRcH 10 SV PofiBich 5. = o delay
Rel% 0 & LR 2 IEKHMR L L, delay B
iz R EoBEAE TOREIC L o 5A 2 IUE
KL Lic. zo&sw, =a—iiz40 £z
B0 VBHEAY, RFARBFTYUVITNVRTA
Z2AEERA L. 2R 1| oOBEHBIERRRIKN 6 5
Tholc.
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Fig. 1. ECG gating system.
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L, EhEb ¥l AR OIEN LIBEHICRIT 5
&5k L1 (Fig. 2B).

2. ERBLUSHELRBORZIRE
AEOWERY, IERPREL Y, FEOHEE
DE»EFhZFhRAIE L. Fig. 30X 5ic, E
EROASMBEEOES B X UEERER, IR
FHT 3.4+0.7mm, IgFEE# < 7.3+1.2mm b

vy, ASD gcizzh®h 3.7+0.74mm, 5.7+
1.6mm, DCM #cixzzh#h 3.6£1.2mm,
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0.36, OMI gEcix 0.82+056 THbh, ZhEh
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ERCBEER L.
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(B)
Fig. 2.
A: ECG-gated transverse images through the tricuspid annulus in a normal subject.
The number on the right side of each image represents delay time (msec) through the cardiac cycle.
B: Schematic tracing of the endocardial border of the right ventricle in Fig. 2A in systolic
(left) and in diastolic (right) MR images.

— 686 —



MRI iz & 25 =8EEHE

wall D : end-diastole
Thickness S : end-systole
mm *
* P <0.05
** P<0.01
10- *kx P<0.001
1]
5
DS DS DS DS D S
N=7 N=6 N=19 N=8 N=13
Normal ASD HCM DCM OMI

Fig. 3. RV anterior wall thickness of normal subjects and of patients with several cardiac

diseases.

The mean value and standard deviation of the normal RV anterior wall thickness is 3.4+0.7 mm.
The RV anterior wall thickness in patients with HCM (5.8+1.4 mm) is thicker than that of normal

subjects.
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Fig. 8 ic2 5 X5 ic EEBTI ABINFEON
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Fig. 4. Thickening ratio of the RV anterior wall
of normal subjects and patients with several car-
diac diseases.

The thickening ratio of the RV anterior wall in pa-
tients with ASD (0.54+0.2) is less than that of normal
subjects (0.944-0.4).
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Fig. 5. RV area indices of normal subjects and
patients with several cardiac diseases.
RV area index=RV area in the transverse section
through the tricuspid annulus / body surface area.
The RV index of patients with ASD (18.4%5.4 cm?/
m?) in end-diastole is larger than that of normal sub-
jects (10.6+1.0 cm?*/m?). The RV area index of pa-
tients with HCM (9.1+1.6 cm?/m?), however, is smal-
ler than that of normal subjects.
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Fig. 6. The contraction ratios of the RV area in
normal subjects and patients with several cardiac
diseases.

The contraction ratio in patients with HCM (0.59+
0.04) is greater than that of normal subjects (0.41+0.1).
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Fig. 7. Partition analysis of the right ventricle at
both end-diastole and end-systole.

The regional contraction ratio is calculated by the
formula shown in the figure. G is gravity center of
the end-diastolic RV in the MR image.

Regional contraction Ratio =

LTW3EExX BN 5.
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Fig. 8. Regional contraction ratios of the RV in
normal subjects.

The interventricular septum in all of the normal
subjects moves outward to the left ventricle. The RV
anterior wall, RV lateral wall and tricuspid annulus
move inward to the right ventricular cavity. The RV
regional contraction ratio of the RV anterior wall,
however, is less than that of both the RV lateral wall
and tricuspid annulus.
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Fig. 9. Comparison of the regional contraction ratio of the RV of normal subjects with those
of patients with selected cardiac diseases.
The IVS in all patients with ASD and in some patients with HCM and DCM move inward (upper

left).

of normal subjects (upper right).

with ASD and DCM is less than that of normal subjects (lower left).
tween the regional contraction ratio of the tricuspid annulus in normal subjects and those in patients
with these cardiac diseases (lower right).
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The regional contraction ratio of the RV anterior wall in patients with ASD is less than that
The regional contraction ratio of the RV lateral wall in patients
There is no difference be-
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