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A. Coronal scout image

C. Vertical long-axis image
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D. Short-axis image

Fig. 1. Scout MR images for defining short-axis imaging planes of the
left ventricle. Breath-hold coronal (A) and axial (B) MR images were
obtained as scout images. Slice location for vertical long-axis cine MR
image (C) was defined on axial scout image. Then slice locations for
short-axis cine MR images (D) encompassing the entire left ventricle
were prescribed on vertical long-axis cine MR images.
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cardiac MRI

Table 1. Routine Cardiac MR Protocols Using a Dedicated Cardiac MR Imager (GE Signa CV/i 1.5T)

Phase x FOV/
Pulse TR/TE/FA Reconstructed Thickness/

Protocol sequence  (ms/ms/deg) féﬁggﬁ&g matrix gap NEX %}8%? Remarks
Myocar.dial FGRE*! 6/1.5/25 128 x128 256x256 10/1.5 1 34/0.75 BW=125KHz
R/?g}lswn echo-train*2? ETL=4 4 slices/ Interleaved notch-

2RR ed saturation
TI=180 ms
Delayed  Inversion 6/1.5/30 128256  256x256 10/0 1 34/0.75 BW=31KHz
enhance  recovery TI = 250-300 ms
FGRE
Steady FIESTA*  3.8/1.7/45 128x256 256x256 10/0 1 32 BW =125 KHz
lsvt[aé? cume View per segment

*1 FGRE =fast gradient echo

*2 FGRE echo-train =k space segmented hybrid EPI

*3 FIESTA =fast imaging employing steady state acquisition

Table 2. Routine Cardiac MR Protocols Using a General Purpose MR Imager (Siemens Vision 1.5T)

Phase x FOV/
Pulse TR/TE/FA Reconstructed Thickness/
Protocol sequence  (ms/ms/deg) félelcclgg&cg matrix gap NEX I;‘}S%e Remarks
Myocardial Saturation 2RR/1.2/18 90x128 256x256 10/5 1 35/0.875
Rﬁ{f}mon recovery 4 slices/
Turbo FLASH 2RR
Delayed  Inversion 250/3.4/15 192x256 256x256 10/0 1 35/0.875
enhance  recovery
MRI Turbo FLASH
Cine MRI FLASH 50/4.8/25  110x256 256x256 10/0 1 35/0.875
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Fig. 2. Stress (A) and rest perfusion MR images in a 65-year-old male with angina pectoris. Sig-
nificant stenosis was found in the left anterior descending artery on selective coronary an-
giography. Perfusion MR images were acquired on 7 slice locations every 2 cardiac cycles and
dynamic MR images on one slice location are presented. Note that small area of subendocardial
ischemia in the anterior wall is clearly revealed on stress perfusion MR images during first-pass
of MR contrast medium. Rest perfusion MR images are normal.
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Fig. 3. Stress myocardial perfusion MR images in a patient with triple-
vessel disease. Images from 4 different slice locations during first-pass
transit of MR contrast medium are demonstrated. You can notice diffuse
subendocardial ischemia around the left ventricular myocardium. No
delayed myocardial enhancement was observed on delayed enhanced
MR images in this case.
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Fig. 4. Inversion recovery prepared breath-hold MR images acquired 20
min after administration of Gd-DTPA in a patient with anterior my-
ocardial infarction. Subendocardial infraction is clearly delineated as
hyper-enhanced lesion in the anteroseptal wall of the left ventricle.
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Fig. 5. Steady state cine MR images on vertical long-axis (A) and short-
axis (B) imaging planes in a patients with anteroseptal infarction.
Breath-hold cine MR images were obtained within 10 s with a steady
state free precession sequence. While the anteroseptal wall is hypokinet-
ic in this patient, excellent contrast is observed between the blood pool
and myocardium throughout the left ventricle.
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Recent advances in fast MR imaging techniques have allowed comprehensive assessments of
cardiac function to be made using routine cardiac MR imaging. Cardiac function such as myocardial
perfusion, ventricular function, and myocardial viability can be assessed within 40 min. Recently de-
veloped techniques for contrast enhanced myocardial perfusion MR imaging, such as fast echo-planar
readouts and interleaved notched saturation, have substantially improved diagnostic capability of MR
imaging for detecting myocardial ischemia. The diagnostic performance of stress perfusion MR
imaging is now superior to that of stress myocardial perfusion SPECT. Recent clinical studies indicat-
ed that imaging of delayed myocardial enhancement with inversion recovery prepared breath-hold
MR sequences, is very useful for differentiating viable and nonviable myocardium. This method will
play an important role in predicting functional recovery of regional myocardium after coronary revas-
cularization in patients with myocardial infarction. Steady state cine MR imaging demonstrates sig-
nificantly improved blood to myocardial contrast. This permits accurate measurement of global and
regional cardiac function in patients with ischemic heart disease and heart failure. Practical instruc-
tions for starting routine cardiac MR imaging, and the diagnostic usefulness of cardiac MR imaging
techniques are demonstrated in this paper.
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