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Summary

To investigate left ventricular function and the prognosis of patients with dilated cardiomyopathy
(DCM), regional wall motion of the left ventricle of 38 patients with DCM was observed before and
during dobutamine infusion (8 pg/kg-min) by two-dimensional echocardiography (2DE). The left
ventricle was divided into 11 segments and the severity of wall motion abnormality (WMA) was
classified into 4 grades, i.e. akinesis or dyskinesis (A), severe hypokinesis (SH), hypokinesis (H) and
normokinesis (N), and numerical scores were assigned to each grade of WMA as follow; A: 3, SH: 2,
H:1, and N: 0.

1. In the 38 patients with DCM, the number of segments with WMA was 8.3+2.9 (mean
+SD). Among 418 segments in the 38 patients, we observed A in 71 segments, SH in 104 segments,
H in 140 segments, and N in 103 segments. The WMA was not uniform in the left ventricle, and
severe WMA was observed in the apex (WMA score: 2.0 +1.0), while the grades of WMA in the lateral
and posterior walls were mild (WMA score: 0.8+1.1) compared with those of other segments.
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2. The total sums of the WMA scores in 11 segments for each patient (TWMAS) were significantly
greater in patients with severe heart failure (New York Heart Association [NYHA] functional class
III or IV) than in patients with mild heart failure (NYHA class I or II) (22.0+5.2 and 9.9+4.9, p<
0.001). TWMAS correlated with the cardiac index (CI) (r=—0.58, p<0.005) and pulmonary capillary
pressure (PCP) (r=0.68, p<0.001).

3. In 242 segments of 22 patients, whose regional wall motion was observed before and during
dobutamine administration, wall motion was improved by one grade in 82 of 170 segments with WMA
before dobutamine infusion; i.e. regional wall motion changed from A to SH in six segments, from
SH to H in 31 segments, and from H to N in 45 segments with dobutamine administration.

4. According to the change in grade of TWMAS induced by dobutamine administration, 22
patients with DCM were classified into two groups: a good response group (% change of TWMAS
=40%), and a poor response group (%, change of TWMAS<409%,). The poor response group had ven-
tricular tachycardia more frequently, more severe heart failure, lower CI and higher PCP than the
good response group. Moreover, the three deceased cases belonged to the poor response group.

These results indicated that evaluation of regional wall motion before and during dobutamine
infusion by 2DE is useful for assessing left ventricular function and the prognosis of patients with DCM.
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Segmentation of left the ventricular wall by 2DE

Mitral valve level

Papillary muscle level

apical view

Papillary parasternal short-axis view

Wall motion abnormality score (WMAS)

Normokinesis (N)=0
Hypokinesis (H)=1

Severe hypokinesis (SH)=2

Akinesis (A)=3

Total wall motion abnormality score (TWMAS)

TWMAS=n;X1+ny;x2+ngx3

n,: Number of hypokinetic segments
n,: Number of severe hypokinetic segments
ng: Number of akinetic segments
ATWMAS=TWMAS —-DOB.TWMAS
(DOB-TWMAS: TWMAS during dobutamine infusion)

oy whtas = ATWMAS

%100

Fig. 1. Segmentation of the left ventricular wall by two-dimensional echocardiography
and the methods of evaluation of wall motion abnormality.
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Fig. 2. Two-dimensional echocardiograms at the level of the papillary muscle and evalua-
tion of regional wall motion before and during dobutamine infusion in a 30-year-old

woman with dilated cardiomyopathy.

control=before dobutamine infusion; DOB=during dobutamine infusion; TWMAS =total wall

motion abnormality score;

%dTWMAS =9, change of TWMAS induced by dobutamine infusion;

A =akinesis or dyskinesis; SH=severe hypokinesis; H=hypokinesis; N =normokinesis.
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Fig. 3. Two-dimensional echocardiograms at the level of the mitral valve and evaluation
of regional wall motion before and during dobutamine infusion in a 53-year-old man

with dilated cardiomyopathy.
Abbreviation: see Fig. 2.
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Fig. 4. M-mode and two-dimensional echocardiograms of a 48-year-old man with dilated

cardiomyopathy.
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Fig. 5. An autopsied heart (A), histological specimens of the posterolateral left ventricular
wall (B), and of the anterior left ventricular wall (C) from the same patient as Fig. 4.
Marked myocardial degeneration and fibrosis are seen in the posterolateral wall, but those of the

anterior wall are relatively mild (Hematoxylin-Eosin x40).
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Fig. 6. Mapping of regional wall motion ab-
normality scores in 11 segments of the left ven-

tricle of 38 patients.
Values are mean+SD.
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Fig. 7. Comparison of %FS and TWMAS be-
tween patients with NYHA functional class I

or II and III or IV.

%FS=9, fractional shortening; TWMAS =total
wall motion abnormality score; NYHA =New York

Heart Association.
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Fig. 8. Relationships between %FS and CI, %FS and PCP (left), TWMAS and CI, TWMAS

and PCP (right).

9%FS =9, fractional shortening; TWMAS =total wall motion abnormality score; CI=cardiac index;
PCP =pulmonary capillary wedge pressure.
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TWMAS=total wall motion abnormality score;
control =before dobutamine administration; DOB=
during dobutamine administration.
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Fig. 10. Regional wall motion abnormality scores in 11 segments of the left ventricle in
22 patients before and during dobutamine infusion.
control =before dobutamine infusion; Dobutamine =during dobutamine infusion.
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Fig. 11. Changes of WMA grade in 242 segments
induced by dobutamine infusion.

WMA =wall motion abnormality; A =akinesis or
dyskinesis; SH=severe hypokinesis; control =before
dobutamine infusion; DOB=during dobutamine in-
fusion.
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Fig. 12. Comparison of VT, NYHA functional class, CI, and PCP between nine patients

with % ATWMAS of 409 or more and 13 patients with % ATWMAS less than 409%,.
VT=ventricular tachycardia; NYHA=New York Heart Association; CI=cardiac index; PCP=

pulmonary capillary wedge pressure; % 4TWMAS=9%, change of total wall motion abnormality score

induced by dobutamine infusion.
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