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Respiratory gating off Respiratory gating on

Fig. 1. The quality of the diffusion-weighted image (DWI) was improved using respiratory gat-
ing.

Trigger delay
20 (ms)

500 600 700 800 900

Fig. 2. DWI quality was affected by trigger delay ; for this case, the RR interval was approximately 1,000 ms. Op-
timal delay time was 700-800 ms.
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b =50 (s/mm?)

Fig. 3. DWI quality was affected by the b-value. As the b-value increased from 50 to 800 s/mm?,
signal intensity of the myocardium decreased more rapidly than the signal of other organs.
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Table. ADC for IVS in Ten Healthy Volunteers

HR ADC (mm?/s)

No. sex age (i) forIVS
1 male 26 55 2.92
2 male 26 70 1.80
3 male 32 51 1.40
4 male 33 84
5 male 32 61 1.86
6 male 28 66 1.49
7 male 24 56 1.91
8 male 33 72 —
9 male 34 54 1.87
10 male 33 55 1.63
mean+SD  30+3 62+10 1.860.47

ADC; apparent diffusion coefficients, HR; heart rate,
IVS; interventricular septum.

I EEE DR & EE5MEOTNENIRD BN
7o VAEBR TR OBEE & BE#HEN T EF
THhOD T —F 7577 FThHirEEZLN
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Fig. 4. An apparent diffusion coeflicient
(ADC) map was constructed using b-values of
200 and 300 s/mm?2. ADC is calculated for the
interventricular septum.
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Fig. 5. Artifact apparent in a cardiac diffusion-
weighted image (DWI). An area of remarkably
high signal intensity and thinning is seen in the
posterolateral wall on the DWI (arrow) ; cine
images confirmed the absence of any abnormal-
ity.
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Measurement of Apparent Diffusion Coefficient of Myocardium
Using Echo-planar Imaging

Satoshi OKAYAMA!, Hiroki TOMAYA3, Masahiro MINAMI?,
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Yasushi KuBoTA3, Shiro UEMURA!, Yoshihiko SAITO!

YThe First Department of Internal Medicine, Nara Medical University
Shijo-cho 840, Kashihara, Nara 634-8522
Departments of 2Radiology and 3Cardiology, Hirai Hospital

Background : Diffusion-weighted imaging (DWI) has been proven useful in displaying water diffu-
sion in various tissues, and DWT is a promising method for tissue characterization. However, DWI of
the myocardium is difficult because of cardiac and respiratory motion artifacts. Objectives : This
study was conducted to establish a technique for cardiac DWI (cDWI) to determine the value of the
apparent diffusion coefficient (ADC) in the normal human heart. Methods : cDWI was performed in
10 healthy volunteers using a diffusion-weighted echo-planar sequence with 3 orthogonal motion-
probing gradient pulses. Images were acquired in the diastolic phase to minimize cardiac motion.
ADC was calculated for the interventricular septum using b-values of 200 and 300 s/mm?. Results :
cDWI was satisfactory in 8 volunteers without tachycardia (heart rate <70/min). In 5 volunteers,
cDWI demonstrated areas of remarkable high signal intensity and thinning in the posterolateral wall.
These were identified as artifact, and cine images confirmed the absence of abnormality. Mean ADC
(mm?2/s) was 1.86+0.47 in the interventricular septum. Conclusions : cDWI appears to be a novel
and useful modality for the characterization of cardiac tissue.
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