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Verification of Accuracy of Several Algorithms
to Quantitate Left Ventricular Regional
Wall Motion: A study using cine MR imaging
with myocardial tagging

Mikio Terashima, Hiroaki Naito,
Tsutomu Kurosawa®, Yoshinobu Sato
and Shinichi Tamura

titate left ventricular (LV)regional wall motion, five volun-
teers were exarnined by cine MR imaging with presaturation
myocardial tagging in short-axis and 4-chamber sections.
Three algorithms for the wall motion analysis, radial,
centerline, and originally developed "modified-Hildreth"
methods, were applied to the cine MR images, and disso-
ciation of the end-systolic position of the tags estimated by
each algorithm from the true position was examined.

The modified-Hildreth method was comparable in accu-
racy to the other methods for estimating end-systolic tag po-
sition. Significantly worse estimation of the tag position by
the three algorithms occurred in the 4-chamber section com-

difficulties in the wall motion analysis of "long-axis" LV im-
ages. Among the algorithms, the centerline method showed
the highest accuracy of the estimation in the 4-chamber sec-
tion, and the modified-Hildreth method was the best in the
short-axis section. In the 4-chamber section, correction of
the position of end-diastolic and end-systolic images around
the luminal centroids improved the estimation (p < 0.01, 0.05).
Tagging cine MR imaging was proved to be useful for de-
termining the most suitable algorithm for quantitative wall
motion analysis of LV images obtained from conventional
angiocardiography and other imaging modalities.
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To verify the accuracy of several algorithms used to quan- |

pared with the short-axis section (p < 0.001, 0.005), indicating |
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Fig.1 Original end-diastolic (ED)and end-systolic(ES)cine MR images with myo-
cardial tag-lines in the left ventricular (LV)short-axis section, and traced images of
those. Crossing points of tag-lines and LV endocardial contour (indicated by black
dots)were used as references for regional wall motion analysis. RV: right ventricle
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Fig.2 Original cine MR images in the 4-chamber section and traced irnages of those.
Reference points for regional wall motion analysis are indicated by black dots. ED:
end-diastole, ES: end-systole, LV: left ventricle, RV: right ventricle
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Fig.3 An example of left ventricular (LV)wall motion analysis in the 4-
chamber section by modified-Hildreth method. End-systolic(ES) contour
of LV cavity was superimposed on end-diastolic (ED)contour around the
centroids by translating the images (centroid correction).
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(ES) H = Fig.4 Cosine value of angle (@)was a param-
7.——-——--"" / eter for verification of an accuracy of several
algorithms for left ventricular (LV)wall motion
_// analysis. P: end-diastolic (ED)position of refer-
P el ence point(crossing peint of tag-line and en-
Short-A docardial contour), Q: true end-systolic (ES)
ort-Axis 4-Chamber position of the point, R: ES position of the point
estimated by several algorithms, ©: angle QPR
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Table1 Cosine values in the verified methods
Rad + cc CL CL+cc M-H M-H + cc var.
Short-Axis  (n =40)
Cosine Value 0.958 * 0.964 * 0.955 ** 0.962 * 0.969 * ns
+0.075 +0.039 + 0.064 +0.059 1 0.051
4-Chamber (n=30)
Cosine Value 0.745 0.748 0.886 0.731 0.812 p<0.05
+0.373 +0.266 +0.123 +0.279 i 0.221

Values are mean = 1SD.
Rad: radial method, CL: centerline method, M-H: modified-Hildreth method

+cc: with centroid correction (superimposition of end-diastolic and end-systolic centroids )

var.: variations (examined by Friedman test )

*p<0.001 , **p<0.005 vs. corresponding values in the 4-chamber section (by Mann-Whitney's U-test )
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Fig.6 Cosine values of angle (©)in the verified methods (4-chamber section). Rad: radial
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