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Summary

Dilated cardiomyopathy (DCM) is characterized by progressive left ventricular (LV) systolic
dysfunction of nonspecific etiology. Fifty-nine DCM patients were serially observed by echocardio-
graphy for 4.5+2.6 years, and 7.3+3.4 times M-mode and two-dimensional echocardiography was
performed during the observation period using SSH-11A (Toshiba). To assess L'V systolic function,
ejection fraction was calculated by Pombo’s method. Myocardial gray level distribution shown by
echocardiography was calculated to assess the myocardial tissue character. T'wo-dimensional echo-
cardiographic images were obtained in the parasternal short-axis view, recorded on U-matic video-
tape, and transferred to an image processing computer system (MIPRON, Kontron). The images
were digitized and stored on the computer. The regions of interest (ROI) were placed in the L'V septum,
posterior papillary muscle, posterior wall, anterior papillary muscle and entire LV wall. The gray level
distributions in each ROI and its quantitative parameters (mean, SD, skewness, excess) were calculated.
The corrected myocardial gray level of every ROI (CMD) was also calculated and expressed as the
ratio to the mean gray level of the L'V cavity.

Seven patients exhibited significant decreases in ejection fraction (more than 10%) during the
observation period (group A); the remainders showed less change (group B).

Ejection fraction decreased from 47+5 to 23+49, in the group A and the pattern of myocardial
gray level distribution of the entire L'V wall also changed significantly in this group, i.e., the relative
gray level increased from 1.2940.16 to 1.59+0.18 (p<0.05) and the SD of the gray level distribu-
tion also increased from 13.7+2.3 to 21.3+7.2 (p<0.05). The skewness and excess, which expressed
the shape of the gray level distribution, decreased from 1.79+0.21, 3.43+1.38 to 1.19+0.41, 0.81+
0.39, respectively (p<0.05). In the group B, neither ejection fraction nor the pattern of the gray level
distribution changed.
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In the present study, about 10%, of patients with DCM had progressive deterioration of their
LV systolic function with changes in the myocardial gray level distribution pattern. The progressive
damage occurring in the myocardial tissue may be the cause of this type of deterioration in LV

systolic function.
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Fig. 1. Size and locations of regions of interest (ROI) for analysis of myocardial gray level

distribution.

ROIs numbered 1 to 5 consisted of 100 pixels. Each ROI was placed as follows; ROI 1: left ven-
tricular (LV) septum, ROI 2: posterior papillary muscle, ROI 3: posterior wall, ROI 4: anterior
papillary muscle, ROI 5: LV cavity. ROI 6 included all the pixels in the LV myocardium.
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Fig. 2. Analysis of myocardial gray level dis-
tribution for each region of interest (ROI).

This figure shows the method for analysis of gray
level distribution for every ROI. X indicates the gray
value for each pixel. N indicates the total number of
pixels in the ROI. Mean value (X or MD) and stand-
ard deviations (SD) were calculated. The skewness
(SK) and the excess (EX), expressing the shape of
the gray level distribution, were calculated using the
equations shown in this figure. Corrected mean
gray level of each ROI (CMD) was calculated and
expressed as the ratio using the mean gray level of
the LV cavity as a reference.
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Fig. 3. Change in ejection fraction (EF) and corrected myocardial gray level (CMD) in
patients with significant or insignificant change in EF.

In the group of patients with significant decrease in EF (A), the CMD increased, while in the
group of patients with insignificant change in EF (B), neither EF nor CMD changed.
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Gray level distribution (Last)
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Fig. 4. Representative recording of a patient with significant decrease in ejection frac-

tion (EF).

The gray level distribution became wider and less peaked in patients with significant decrease in

EF during the observation period.
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Fig. 5. Representative recording of a patient with insignificant change in ejection frac-

tion (EF).

Neither EF nor the pattern of gray level distribution changed in patients with insignificant change

in EF.
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Fig. 6. Changes in the corrected myocardial
gray level (CMD) for every ROI in patients with
significant decrease in ejection fraction.

CMDs estimated by corrected mean density in
every ROI tended to increase in the last observation
in any region in patients with significant decrease in
ejection fraction.

F=at first observation; L=at last observation;
AW =anterior wall; PPM =posterior papillary mus-
cle; PW=posterior wall; APM =anterior papillary
muscle.
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