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Summary

A total of 11 cases of papillary muscle dysfunction (PMD) was found among 600 consecutive
autopsy (1.8%). There were 5 men and 6 women, with their ages ranging from 64 to 92. PMD was the
leading etiology of mitral regurgitation (MR) in the aged. Auscultation and PCG revealed holosystolic
murmur in 9 cases, early systolic murmur in 2, and late systolic murmur in 3 of the former group.
There were accentuated 1st sound in 8, 3rd sound in 7, and 4th sound in 5. Clinical courseand pathological
examination classified cases of PMD into 3 types. In type A (6 cases), myocardial infarction (MI) was
followed by mitral regurgitation after 3 to 4 years, with pathological verification of old MI. In type B
(1 case), MR developed during acute MI. In type C (4 cases), pathological examinations disclosed various
degrees of myocardial fibrosis, in which MR was clinically diagnosed with uncertain etiology.

In a total of 113 cases of MI, 36 cases (32%) showed papillary muscle infarction (PMI), which were
closely related to (1) male, (2) large infarction, and (3) subendocardial or lateral infarction. Among 36
cases of PMI, 9 cases showed PMD, in which determining factors were female, inferior infarction in
female. Various other factors concerning PMD and PMI were examined, and statistical significance was
found in female, ischemic ECG, cardiac enlargement, atrial fibrillation, thickening of the anterior and
posterior leaflet of the mitral valve, thickened chordae tendineae and severe lesions in both of papillary

muscle and corresponding ventricular wall in the group of PMD.
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Table 1. Summary of phonocardiographic findings
IS IS WMS WS SM DM AMYL MEXAN PEFZ_
1 —pmh— + - + — tlate —
2 —hIﬂIIH]]"— t - 4+ - late -— 0472
3 —mmm— - - - - -
4 —m— t - - + - SM1 0277
5 —(ImH— t - + — eardy — 0.220
6 —HIImmt—y ¢t - — + -
7 —Ha@+— t - + + late —
8 —{m=— *+ - + + + 0360
9 —mr— t+ - + + -
10 —mH— - *+ + - — sm} 0400
"M —m— - - — — ey — sMt
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Figure 1. Phonocardiogram of Case 8, showing intermittent mitral regurgitation.
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Table 2. Pathological findings in papillary muscle dysfunction

Age Sex CW(g) LV vol. Coron. MI PMI Ventr. LA Vol. Ring Thickr;ens (mm) Thick MI
(ml) Sten. Aneur. (ml) (mm) ant post Chorda PM Wall
1S.F. 78 M 450 6 11 + old lat a,p - 125 110 1.6 1.4 + + 4
2 K.K. 72 M 510 8 13 + old infer P ++ 61 105 1.2 0.6 + +++ 4
3 s.S. 76 F 410 8 8 + old infer P + 52 110 2.2 1.3 + ++ 4+
4 K.A. 92 F 250 19 13 + old infer p +++ 46 90 0.8 1.0 + et
S T.K. 91 F 260 5 11 + recur infer p + 35 85 1.6 0.7 - +H+
6 A.A. 78 F 360 9 12 + recur infer P - 26 82 1.5 1.0 + +4++ +
7S8SW. 75 M 340 17 13 + fresh ant a - 47 70 0.9 0.3 - + +++
8 U.O. 82 M 610 30 10 + fresh ant a - 102 100 1.4 0.5 - + o+
9 S.W. 77 F 370 7 13 + fresh infer P - 54 85 1.3 0.5 - ++
10 K.T. 64 M 410 8 12 - fibrosis P - 60 100 2.2 0.6 + +++ +
11 M.H. 77 F 320 4 8 - fibrosis a,p - 41 90 2.5 0.5 + + +
mean 390 11 11 59 93 1.6 0.8
DEATH
3 114 L
TYPEA OMI
OMI
oMI
OMI
OMI (+AMI)
OMI (+AMI)
TYPEB AMI
TYPEC FIB (+AMI)
FIB (+AMI)
FIB
FiB

Hl MR

3 mi

Figure 2. Clinical course of papillary muscle dysfunction, with

pathological verification.

Abreviations. MI: myocardial infarction, MR: mitral regurgitation, OMI:
old MI, AMI: acute MI, FIB: fibrosis.
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Figure 3. Histological findings of Case 2, show-
ing old inferior infarction and old papillary
muscle infarction.

Posteromedial papillary muscle was fibrotic and atro-
phic (Azan X 1) (arrows).
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Figure 4. Gross findings of papillary muscle dysfunction.
A: Old inferior infarction and fibrosis and atrophy of the posteromedial
papillary muscle (arrow) in Case 4. There was marked endocardial fibroelastosis.
B: Other case not included in this series. Anterolateral (left) and postero-
medial (right) papillary muscle showed marked fibrosis without atrophy. There
was also subendocardial infarction.
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Table 3. Myocardial infarction and papillary muscle

Myocardial Infarction

Papillary Muscle Papillary Muecle

Infarction Dysfunction
Total 113 36 328 9 258+
Sex Male 64 27 42% 4 15%
Female 49 9 18% 5 56%
p<0.01 p<0.05
Site Anterior 39 6 15% 2 33%
Lateral 18 9 508 1 11%
Inferior 48 16 338 6 38%
Septal 4 1 25% 0 0
Subendocardial 4 4 1008 0 0
p<0.005
Age o0ld 5 22 29% 4 18%
Fresh 38 14 37% S 36%
Size Massive Large 64 29 45% 7 24%
Massive Middle 25 5 208 2 40%
Massive Small 11 1 9% 0 0
Scattered 13 1 8% 0 0
p<0.005

* percentage to the sum of papillary muscle infarction

Table 4. Comparison of papillary muscle infarction and papillary muscle dysfunction

Papillary Papillary Significance
Muscle Muscle
Infarction Dysfunction
(%) (%)
I Clinical Findings
Sex (female) 15.4 54.5 p<0.05
Hypertension 46.2 54.5
Congestive heart failure 46.2 54.5
Atrial fibrillation 15.4 45.5 p<0.10
Cardiothoracic ratio 260% 19.2 54.5 p<0.05
Ischemic ECG 50.0 81.8 p<0.10
II Pathological Findings
Cardiac weight 2 350g 69.2 63.6
LV volume Z 24ml 7.7 9.1
Ventricular aneurysm 19.2 9.1
Cardiac rupture 11.5 9.1
LA volume 2 80ml 3.8 18.2
Mitral ring 2100mm 38.5 45.5
Thickness of mitral cusp
Anterior 2 1.5mm 3.8 54.5 p<0.005
Posterior 2 1.0mm 3.8 36.4 p«<0.05
Thickened chordae 7.7 63.6 p<0.005
Marked lesions in both
of PM and LV 11.5 45.5 p<0.10
Stenotic index 210 92.3 81.8

LV: Left Ventricle, LA: Left Atrium, PM: Papillary Muscle
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