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Fig. 1. Typical Images from a first-pass contrast-enhanced myocardial perfusion MRI study
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[ Generation of temporal MIP images ]

Y

[ Thresholding of temporal MIP image ]

Y

[ Detection of LV cavity position ]

y

Calculation of gravity point of LV cavity

A

Detection of endocardial edge and
generation of circumferential profile

A

Iterative Butterworth filter processing and
determination of endocardial contour

A 4

Measuring of signal intensity in myocardium

A 4

Detection of epicardial edge and generation
of circumferential profile

A

Butterworth filter processing and
determination of epicardial contour

Fig. 2. Flow chart of image analysis
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Fig. 3. Detection of left ventricular cavity position
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Fig. 5. Generation of epicardial contour
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Fig. 6. Comparison of the automatically generated myocardial contour and manually set contour
shown for apical level, mid level and basal level slices
a : Manually set myocardial ROI. b : Automatically set myocardial ROI.
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Fig. 7. The correlation between American heart association (AHA) regional myocardial blood
flow (MBF) estimates in 12 subjects computed by manual and automatic myocardial region of in-
terest (ROI) setting in rest (a) and stress (b) study.
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Fig. 8. Bland-Altman analysis of myocardial blood flow (MBF) of rest and stress study between
manual and automatic myocardial region of interest (ROI) setting.

a : In the rest study, bias was —0.18 m1/100 g/min and limits of agreement was from —14.6 to
14.3 m1/100 g/min.

b : In the stress study, bias was 0.58 ml/100 g/min and limits of agreement was from —34.8 to
36.0 m1/100 g/min.
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We developed a method to generate the myocardial contour automatically using first-pass contrast-
enhanced magnetic resonance (MR) imaging. We extracted the myocardial region by setting the al-
gorithm based on the temporal maximum intensity projection and Butterworth filter processing of au-
tomatically generated myocardial regions of interest (ROI). We tested the method in 19 clinical
patients undergoing first-pass contrast-enhanced myocardial perfusion MR imaging with a 1.5-tesla
scanner in the resting state and during pharmacological stress. We visually evaluated the myocardial
ROIs generated by this method, compared them with ROIs set manually by a radiologist and radiolog-
ical technologist ; used the automatic and manual myocardial ROIs to calculate myocardial blood flow
(MBF) derived by the Patlak plot method ; and used linear regression and Bland-Altman analyses to
compare MBF measured between the 2 mthods. The myocardial ROIs generated automatically con-
tained no area of nonmyocardial tissue wider than that in manually set ROIs. Agreement was excel-
lent between MBFs measured using the ROIs set automatically and manually (rest:y=0.987x+
1.44, r=0.995 ; stress : y=0.99x+1.17, r=0.990). Setting myocardial ROIs in the rest and stress
datasets required 1.9 £0.1 minutes using the automatic method and 61.1 £5.8 minutes when done
manually, so processing time was shorter using the automated method. The method’s clinical useful-
ness is apparent in its speed and strong agreement in MBF measurement with the manual method.
The reduction in processing time may allow quantitative MR perfusion imaging to become a routine

clinical procedure.
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