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Summary

The usefulness of coronal and sagittal sections of the cardiovascular system by magnetic resonance
imaging was evaluated. Coronal, sagittal and transverse spin echo scans using ECG-nongating and
gating during systole and diastole were performed for five normal volunteers, 91 with heart diseases
(25 valvular disease, 28 ischemic heart disease, 14 cardiomyopathies, 14 congenital malformations, four
pericardial diseases, and six others) and 32 patients with aortic abnormalities (17 aneurysms, 10 dis-
sections and five others) using a 2.5 KGauss unit. Cardiac gating necessitated six to eight min per scan,
but it was mandatory to obtain clear images of the details. On the other hand, in most of the aortic
abnormalities, diagnostic images were obtained by the ECG-nongating technique which required only
about 2.5 min per scan.

Coronal and sagittal sections were useful for estimating the entire shape and size of each cardiac
chamber and intracardiac thrombi, the extent of postinfarctional wall thinning and cardiac aneurysms,
and hypertrophy or narrowing of both the ventricular outflow tracts and apex. These planes were
particularly useful, and more contributory than transverse planes for detecting inferior myocardial
damage such as infarction.

A few coronal and sagittal scans were sufficient to diagnose extensive lesions of the aorta, such as
atherosclerosis, dissections and the aortitis syndrome. Local lesions such as coarctation, supra-
valvular aortic stenosis, annulo-aortic ectasia and aneurysm, especially those originating in the inferior
wall of the aortic arch were easily discovered. Since the main arteries, such as the innominate, left
common carotid, left subclavian and renal arteries, were clearly demonstrated by coronal images, coro-
nal scans were considered more useful than transverse ones for observing the relationship between these
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arteries and dissections or aneurysms of the arch and of the abdominal aorta.
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Table 1. Performance of Picker’s imager (superconducting magnetic resonance scanner)

Magnet:
Imaging mode:

Superconductive, 0.25 Tesla
Spin echo method

Spin echo

Inversion recovery
Computed T, T,

Imaging techniques:

Single slice

Multislice (4, 8, 16 slices)
ECG gating
Transverse, coronal and sagittal planes

Image reconstruction: Two-dimensional Fourier transformation

Slice thickness:
Imput data:
Display system:

5, 10, 15 and 20 mm
128 x 128, 256 X 256 Matrix
256 X256, 512 x 512 Matrix

Spatial resolution: 2 mm

Abbreviations used in this table and in the following figures are as follows:

AA =ascending aorta
Arch=aortic arch

BCT =brachiocephalic trunk
CS =coronary sinus

ED =enddiastole

HV =hepatic vein

LA =left atrium

RA =right atrium

SVC=superior vena cava
Tr=trachea

CT TREEMICiREHR R WEREE L, &R
Wifg % 25 L. Figs. 2,3 i3RIz =2
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2. REKIER - BEERMERTIR

REFEERT 5.

An=aortic aneurysm

AV =aortic valve

BCV =brachiocepharic vein
DA =descending aorta

ES =endsystole

1JV =internal jugular vein
LuA =lumbar artery

PA =pulmonary artery (r=right,1=left) PM =papillary muscle
ReA =renal artery

RVOT =right ventricular outflow tract =~ SCA =subclavian artery

T =true lumen

TV =tricuspid valve

AR =aortic root

AZ =azygos vein

CA =carotid artery

E =pericardial effusion
F =false lumen

IVC =inferior vena cava
LV =left ventricle

PV =pulmonary vein (r=right, 1 =left)
RV =right ventricle
SCV =subclavian vein
th=thrombus
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Fig. 1. Chest radiograph and nongated coronal SE 300/24 scan at the center of the thorax
in hypertrophic obstructive cardiomyopathy.

- % T ok

Fig. 2. Nongated coronal SE scans from anterior (1) to posterior (6) in a normal volunteer.
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Fig. 4. Nongated transverse and sagittal SE scans of the left atrial thrombus in mitral

stenosis.
Low signal intensity surrounds high signal intensity-thrombus in the enlarged left atrium but no low
signal intensity is seen in the aorta and right cardiac system. This suggests relatively slow flow in the

left atrium.
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Fig. 5. Tiimages in transverse, coronal and sagittal planes in the same case of Fig, 4.
The thrombus is shown as dark area and its margin is clearer than one by SE image.

Fig. 6. Gated coronal and sagittal SE 1090/40 scans of acute inferoposterior myocardial
infarction.
The infarction site is detected as higher signal intensity than the intact myocardium (arrows).
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SE (800 /40)

Fig. 7. Gated transverse and sagittal SE 800/40 images of old anterior myocardial infarc-

tion.

Systolic wall thinning is shown at the anterior part of the interventricular septum and anterior wall

in the transverse plane and from the mid-ventricle to the apex in the sagittal plane (arrowheads).
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SE 10 cm

Fig. 8. Gated transverse and coronal SE images of left ventricular hypertrophy due to

hypertension.
Systolic narrowing of the left ventricular cavity is apparent in the coronal plane.
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Fig. 9. Gated transverse, coronal and sagittal images of dilated cardiomyopathy.
Thinning of the whole left ventricular muscle and the enormously enlarged left ventricle with
diminished wall motion of the left ventricle are observed.
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Fig. 10. Gated transverse, coronal and sagittal images of large ventricular septal defect

proven by cardiac catheterization.

The size of the defect is about 2.5x 1.8 cm. The pulmonary artery is markedly enlarged.
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Fig. 11. Gated coronal image of a 52-year-old
male with atherosclerosis.

The descending aortic wall is very thick and its
interior shows marked irregularity which may indicate
atheromatous plaques and/or small thrombi.
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Fig. 12. Nongated coronal and transverse SE scans of supravalvular aortic stenosis.

Stenosis of the ascending aorta is clearly appreciated with prestenotic and poststenotic dilatation and
left ventricular hypertrophy in the coronal plane (arrow). The enlarged ascending aorta at the level of
line B and the stenosis at the level of line C are shown in the transverse plane (panel B and C).

Fig. 13. Nongated coronal and sagittal SE scans of coarctation of the aorta.

The size of the stenotic part of the proximal descending aorta is about 3'x 18 mm (arrow). Dilatation
and elongation of the left subclavian artery with left ventricular hypertrophy are shown in the sagittal
plane.
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Fig. 14. Nongated transverse, coronal and sagittal SE scans of dissecting aortic aneurysm

(DeBakey’s type I).

Intimal flap is appreciated on all planes (arrows). The true lumen shows a lower signal intensity than

the false lumen. High signal intensity-thrombus is seen in the false lumen.
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Fig. 15. Nongated sagittal and coronal SE scans of abdominal aortic aneurysm.
The gourd-shaped aneurysm spreads from the distal position of the renal artery branching over the
common iliac arteries. The thrombus is seen in the anterior part of the aneurysm in the sagittal plane.
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