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Papillary muscle infarc-
tion: Echocardiographic
features and genetic
factors
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Summary

To study the pathogenesis of papillary muscle infarction, its echocardiographic features were
examined in 60 patients with old inferior infarction. Sixty-three healthy elderly persons served as the
controls.

1. The papillary muscles were echocardiographically classified as fingerlike and non-fingerlike
in configuration whose frequencies were 439, and 579%,, respectively. In healthy subjects, the papillary
muscles were less echogenic than the left ventricular wall.

2. In five patients, the posteromedial papillary muscle exhibited enhanced echo intensity and no
contraction. The papillary muscles in two of these five patients were histologically examined and the
diagnosis of papillary muscle infarction was verified. In these five patients, the papillary muscles were
echocardiographically classified as fingerlike, and left ventricular infarction was observed to involve the
attachment of the posteromedial papillary muscle. All five patients had mitral valve prolapse; posterior
in four and anterior in one. Inferior infarction extended to the region just beneath the mitral annulus
in the former four patients, but not in the latter one.

3. The echocardiographic features of papillary muscle infarction consisted of enhanced echo in-
tensity of the papillary muscle and mitral valve prolapse, especially that of the posterior leaflet at the
posteromedial commissural side, and extension of the asynergy region to the attachment portion of the
papillary muscle. The fingerlike morphology of the papillary muscle and involvement of the attach-
ment within the infarcted region are predispositions to the development of papillary muscle infarction.
This is considered to be resulted from the fingerlike papillary muscle anatomically perfused only by
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the central artery, while the non-fingerlike muscle is supplied by the subendocardial anastomoses.
4. The present study elucidates in part the concept of *‘ papillary muscle dysfunction.”
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Fig. 1. Echocardiographic configurations of the papillary muscles.
Left panel: Fingerlike muscle. Right panel: Non-fingerlike muscle, which may be termed a tethered
or mixed type and the attachment portion of the papillary muscle to the ventricular wall is broad.
AO=aorta, LA=left atrium.

Fig. 2. Echocardiograms demonstrating the mode of contraction and relaxation of the
papillary muscles.

The papillary muscle is shorter and thicker in systole than in diastole.

AQO=aorta, LA=Ileft atrium.
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Fig. 3. Enhancement of echo intensity of the
papillary muscle in a healthy elderly subject.
The enhanced echo intensity possibly indicates
fibrosis of the papillary muscle.
AO=aorta, LA=Ileft atrium.
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Table 1. Clinical and echocardiographic data of five patients who had papillary muscle

infarction
Age Morphology Prolapsed Extension Ruptured
Case (years) of PM leaflet of asynergy chordae MR N.B.
1 72 M Finger PML Extensive + Autopsy
2 50 M Finger PML Extensive 0 4/4 Surgery
3 68 F Finger PML Extensive 0 4/4
4 62 M Finger PML Extensive + 3/4
5 50 M Finger AML Narrow 0 2/4

M=male; F=female; PM=configuration of the papillary muscle; “finger” =fingerlike morphology; PML =

posterior mitral leaflet; AML=anterior mitral leaflet;

Extension of asynergy=extension of left ventricular

asynergy and ‘‘extensive’” means that left ventricular asynergy extends from the base of the left ventricle to the
apex, while “‘narrow” means that asynergy is limited within the apical region including the papillary muscle. MR =
severity of mitral regurgitation expressed by Sellers’ classification. N.B.=nota bene (note well).
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Fig. 4. Enhancement of echo intensity of the papillary muscle and mitral valve prolapse
in patients with inferior infarction.
Left panel: Echo intensity of the distal half of the papillary muscle is echanced (large arrow). The

posterior mitral leaflet is prolapsed (small arrow).
Right panel: Echo intensity of the papillary muscle is enhanced entirely (large arrow). The anterior
mitral leaflet is prolapsed (small arrow).

These papillary muscles appear fingerlike.
AO=aorta, LA=left atrium.

: : DR, i
Fig. 5. Histopathology of the papillary muscle showing enhanced echo intensity.
Left panel: Papillary muscle infarction is confirmed by autopsy in Case 1 (arrow).

Right panel: Magnified picture of the infarcted papillary muscle confirmed during surgery in Case 2.
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Fig. 6. Two-dimensional echocardiogram of
apical two-chamber view demonstrating the
extent of infarction in a case with posterior
mitral valve prolapse.

The posterior mitral leaflet is prolapsed. The ar-

rowheads indicate the extent of infarction.
LV=left ventricle, LA=left atrium, ES=end-
systole.
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Fig. 7. Extent of infarction in Case 1.

Infarction is demonstrated in the posteromedial and posterior walls of the left ventricle from the

apical level to the basal level.
RV =right ventricle, LLV=Ieft ventricle.
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Fig. 8. Left ventriculograms of right anterior oblique projection illustrating the extent of

infarction in a case with anterior mitral valve prolapse.
Asynergy is confined within the region from the attachment of the papillary muscle to the apex.

The arrowheads indicate the extent of infarction.

LV =left ventricle, ED =end-diastole, ES =end-systole.
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