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Relationships  between
segmental left ventricular
wall motion abnormali-
ties and pathological
findings in patients with
dilated cardiomyopathy
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Summary

Relationships between segmental left ventricular wall motion abnormalities and myocardial fibrosis
at autopsy were examined in 12 patients who died of dilated cardiomyopathy. In each case, wall motion
abnormalities were assessed by two-dimensional echocardiograms for 11 segments, and semiquanti-
tatively evaluated as normokinesis (N) to hypokinesis (H), severe hypokinesis (SH) 'or akinesis (A).
From the necropsy specimens, the myocardial fibrosis ratio was histologically quantitated using a
point-counting method in each segment corresponding to the echocardiographic segment.

Wall motion abnormalities and the fibrosis ratio correlated significantly in a total of 132 segments
of the 12 patients, but there were some discordances. The cases were then categorized in uniform and
non-uniform groups based on the patterns of myocardial fibrosis. Wall motion abnormalities correlated
much better with the fibrosis ratio in a total of 44 segments among four cases with non-uniform fibrosis,
whereas no significant correlation was found in a total of 88 segments in eight cases with uniform fibrosis.
The latter group had more severe segmental wall motion abnormalities in the interventricular septum
than in the left ventricular free wall; and in the apical portion rather than in the basal portion, although
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no significant difference was observed in the fibrosis ratio among these regions. Patients with non-
uniform fibrosis had higher incidences of chest pain and sudden deaths and a significantly larger left
ventricular end-diastolic dimension on M-mode echocardiogram as compared to those with uniform
fibrosis. Pathologically, in the former group, the heart was heavier, the mean left ventricular fibrosis
ratio was significantly higher, and there was a greater incidence of infiltration of the myocardium by
mononuclear cells, but there was no difference in the mean left ventricular wall thickness.

These results suggest that myocardial fibrosis mainly contributes to the wall motion abnormalities
in cases with non-uniform fibrosis which may be caused by chronic myocarditis, but not in cases with
uniform fibrosis. In the latter group, other factors such as reduced contractility of the myocardial cells
or lack of a compensatory mechanism for wall stress seem to play important roles in causing left ven-

tricular wall motion abnormalities.
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Fig. 1. Schematic diagrams showing the loca-
tion of the eleven left ventricular segments
identified by two-dimensional echocardiography.

AP=apex; AS=anterior septum; AW =anterior
wall; LW =lateral wall; PS=posterior septum; PW
=posterior wall.
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132 segments in 12 cases

*

44 segments in 4 cases
with non-uniform fibrosis

88 segments in 8 cases
with uniform fibrosis
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Fig. 2. Comparison of wall motion abnormalities and the myocardial fibrosis ratio.

There is a significant correlation in 132 segments in all the 12 cases, but with some discordances (left).
When the cases are confined to those with non-uniform myocardial fibrosis, much better correlation
is observed (center), and no significant difference is present in cases with uniform fibrosis (right).

* p<0.05; N.S.=not significant; N=normokinesis; H=hypokinesis; SH=severe hypokinesis;

A =akinesis.
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Clinical and pathological variables in 12 patients with non-uniform (4 cases) and
uniform (8 cases) myocardial fibrosis

Case Age Sex (()ZIII-?IeTt t?)f Chest Cause of LVDd vlti‘iagfltt Lvw Flr};?: * o tll\ll.llglr:ez;
death (yr.) PAin death (mm) @ (mm) (%) (%) cell
Non-uniform 1 23 M 3 — Sudden 59 330 12 30 22 +
group 2 26 M 5 — CHF 71 700 9 30 17 +
3 49 F 21 + CHF 70 300 48 31 +
4 52 F 2 + Sudden 57 445 11 38 21 +
Mean 38 8 64 444 10 37 23
SD 15 9 7 182 2 9 6
Uniform 5 48 M 3 — CHF 66 410 9 27 4 -
group 6 66 F 3 — CHF 80 540 10 13 4 —
7 42 M 2 — CHF 70 500 10 28 9 -
8 57 M 12 - CHF 82 780 11 24 6 —
9 26 F 15 - CHF 71 640 7 30 6 +
10 4 M 11 - CHF 90 590 10 11 4 +
11 48 M 4 + CHF 76 620 10 25 8 -
12 42 F 16 - CHF 77 500 10 16 8 —
Mean 47 77* 573 10 22* 6*
SD 12 6 8 112 1 7 2

*p <0.05, non-uniform group vs uniform group.

CHF =congestive heart failure; LVDd=left ventricular diastolic dimension measured by M-mode echocardio-
graphy ; LVWT =left ventricular wall thickeness measured in corresponding 10 segments (excluding apical segments)
from the necropsy hearts and averaged; SDF =standard deviation of the value of the fibrosis ratio among 11 seg-

ments.
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Fig. 3. Number of segments with wall motion abnormalities in different regions of the
left ventricle in 8 cases with uniform myocardial fibrosis.

Wall motion abnormalities are more severe in the segments in the interventricular septum and
in the apical portion, although no significant difference is found in the fibrosis ratio among these

segments.

Abbreviations as in Fig. 2.
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Short-axis view at the mitral valve level
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Short-axis view at the paillary muscle level

end-diastole

end-systole  =—----------

aitral valve level papillary muscles level
segment AS |AW|LW|PW|PS|AS|AW|LW|PW|PS|AP
W A SH| A H H |SH|ISH| A H H |[SH| A
F R |31.5175.3| 8.3[11.7|038.1(77.8(73.9|17.2|20.5|89.9(45.6

Fig. 4. Echocardiographic data of a case with non-uniform myocardial fibrosis (Case 3).

Left: Two-dimensional echocardiograms show severe asynergy localized in the anterior, septal and
apical segments. Table shows correlation between wall motion abnormalities and the fibrosis ratio in
the corresponding segments shown in Figs. 5 and 6. Abbreviations as in Figs. 1 and 2.
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Fig. 5. Pathologic findings of Case 3.

Left: The transversely-sectioned left ventricle (Azan-Mallory staining) showing severe transmural
fibrosis at the regions corresponding to the echocardiogram.

Right: Mononuclear cells infiltrating into the myocardium (Hematoxylin-Eosin staining, X 66).

Fig. 6. Pathologic findings of Case 6 with uniform myocardial fibrosis.

Left: The transversely-sectioned left ventricle (Mallory-Azan staining) showing diffuse mild fibrosis
which does not correspond to the severity of the wall motion abnormality.

Right: Myocardial cells waving and elongating without obvious degenerative changes (Hematoxylin-
Eosin staining, X 66).
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End-diastole End-systole

Short-axis view at the papillary muscle level

end-systole
end-diastole -----------

nitral valve level papillary muscles level
segment AS|AW|LW|PW|PS|AS|[AW|LW|PW|PS|AP
W A SH| H H |SHSH|SH| H H A A A
F R()|19.2(10.9[13.1|12.1|14.3| 8.3 7.3]/10.3]15.9|18.2] 9.6

Fig. 7. Echocardiographic data of Case 6.

Two-dimensional echocardiograms show the extremely dilated left ventricle and diffusely de-
creased wall motion, especially in the posterior, septal and apical segments. Table shows correlation
between wall motion abnormalities and the fibrosis ratio in the corresponding segments. Abbrevia-
tions as in Fig. 1 and Fig. 2.
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