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Fig.1. Sequence shows contrast (Gd-DTPA)-enhanced breath-hold ultrafast cine (rewind-SMASH)
MR images in horizontal long-axis four chamber view (TR 8/ TE 3.2 ; 30" flip angle ; segment factor
16 ; pile encode factor 6 ; one excitation ; 128 X 96 matrix ; and field of view 220mm).

a : In contrast-enhanced ultrafast cine MR images, four chambers of heart could be clearly visualized.
b : Automatic tracing of left ventricular contours.
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Fig.2. Scheme of automatic extraction of left
ventricular contours.

At first, operators need to input 3 contour points
(PIN1, PIN2, PIN3) at the 1lst image (usually ED
image), which indicates mitral ring-both ends and
apex. Next, radial scan line from the center point
calculated by 3 inputed points are created, and by
scanning each scan line from the center points to the
end of the line, the candiate points which seem to
have probabilities to be contour points are all picked
up.
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Fig.3-a and b. Sequence shows comparison of left ventricular volume curves obtained with manual
(a) and auto (b) trace of left ventricular contours. On both methods, left ventricular volume curves

were satisfactory.
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Fig.4. Success rate of contrast-enhanced ultrafast cine MR imaging on 4 chamber (horizontal
long axis) view and 2 chamber (vertical long axis) view.
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Fig.5. A example of mistake automatic extraction of left ventricular contours (patient with old
myocardial infarction and left ventricular aneurysm).

Automatic mitral ring extraction was mistaken, because of midventricular signal density was
abruptly decreased.

9432 s
5" @ Ti3s

FT+4!
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Fig.6. A example of mistake automatic extraction of left ventricular contours (patient with hypertro-
phic cardiomyopathy). Automatic extraction were completely mistaken on all diastolic images.
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Fig.7. Left panel and rigth panel, Graphs show correlation of values for left ventricular end-
diastolic volume index (EDVI) and end-systolic volume index (ESVI) between manual-trace

and auto-trace of left ventricular contours.

Peak Ejection Rate

-

- 1/sec

UF-cine-MR| (auto)

4 n=121

¢ . y = 0.904x + 0.64
r=0.816
p < 0.001

1/sec
3

! UF-cine-MRI (manual ) 1

UF-cine-MR| (auto)

Peak Filling Rate

1 r 1/sec

UF-cine-IR| (anual )

Fig.8. Left panel and rigth panel, Graphs show correlation of values for left venticular peak
ejection rate (PER) and peak filling rate (PFR) between manual-trace and auto-trace of left

venticular contours.
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Evaluation of Left Ventricular Volume Curve by
Gd-DTPA Enhanced Ultrafast Cine MR Imaging
—Clinical Application of Automatic Extraction Left
Ventricular Contours on Long Axis Views—
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Contrast-enhanced breath-hold ultrafast cine MR imaging was shown to provide accurate
cardiac images with higher success rate (899 in horizontal long axis view and 889 in vertical
long axis view). However, the data analysis method still depends on operator’s manual tracing
of left ventricular (LV) contours which cannot exclude subjectivity, so not only the operator’s
contributions but also the data analysis results’ reproducibility problems remains. We propose
an automatic extraction method of LV contours on cine MR images, which needs only 3
manually inputed points at the Ist cardiac frame and require no manual operation for another
frames. The automatic LV edge extraction time was 4second/frame by this method, on the other
hand conventional manual tracing time was 60-90second/frame. Comparison with LV volumes
showed a high correlation (r=0.953 in EDVI, r=0.962 in ESVI) between manual and automatic
tracing of LV contours on horizontal long axis view. We have developed an automatic extrac-
tion method of LV contours on long axis view in contrast-enhanced ultrafast cine MR images.
This is an accurate highly reproducible method of evaluating LV volumetry and volume curve.
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