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Summary
Among 32 cases with mitral regurgitation examined morphologically, 20 cases were found to have

papillary muscle dysfunction, in whom the diagnosis was made by excluding other causes of mitral
regurgitation.

In these 20 cases, clinical courses, phonocardiograms and echocardiograms were analyzed.

On the electrocardiogram, signs of myocardial infarction, mostly of inferior infarction, were pre-
sent in 14 cases and left bundle branch block was present in 4 of the remaining 6 cases.

As to an apical systolic murmur on the phonocardiogram, a holosystolic murmur of late crescendo
type was most frequently observed and changes in both intensity and duration of the systolic murmur
were noted in 9 cases.

On the echocardiogram, the diastolic descent rate (DDR) and amplitude of motion of the an-
terior mitral leaflet (AML) were decreased, and B-B’ step was present while the left ventricular (LV)
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dimension was increased in the majority of cases. In a few cases in whom the echocardiograms were
obtained shortly after the onset of mitral regurgitation, DDR and the amplitude of AML were increased
without an increase in LV dimension. Repeated echocardiograms in 3 cases revealed a gradual decrease

in DDR and the amplitude of AML.
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Table 1. Etiology and incidence of mitral
regurgitation in 32 autopsied cases

(Etiology) (Cases) (Incidence)
Papillary muscle dysfunction 20 62.5%
Mitral ring calcification 4 12.5%
Rupure of chordae tendineae 3 9.49%
Mitral prolapse 2 6.2%
Rheumatic 1 3.1%
Others 2 6.2%

Total 32 1009%
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Table 2. Clinical findings in papillary muscle dysfunction

Case Age Sex HT Angina CHF CTR af EKG Myocardial infarct Cause of

1 78 M + + 64 + lateral pneumonia
2 72 M + + 56 WPW inf CVA
3 92 F + 54 + inf malnutrition
4 91 F + 60 inf inf myo. infarct
5 78 F + 66 gastric cancer
6 83 F + + 68 LBBB myo. infarct
7 85 F + 70 RBBB+LAD inf inf myo. infarct
8 70 F + + 62 LBBB inf inf myo. infarct
9 64 M + + 68 icLBBB inf pneumonia

10 75 M + + 52 ant. inf. myo. infarct

11 66 M + + 57 extensive  myo. infarct

12 82 M + 65 icLBBB ant pneumonia

13 77 F + + 63 + inf myo. infarct

14 77 F 51 inf ulcer

15 67 M + 60 hepatitis

16 79 F + + + 52 inf ant. sept sepsis

17 73 F + + + 68 + ant CHF

18 85 F + 62 LBBB sudden death

19 75 F + + 87 + LBBB CVA

20 69 M + + 63 + III° AV block CHF

HT : hypertension, CHF : congestive heart failure, CTR: cardiothoracic ratio, af: atrial fibrillation, LBBB:
left bundle branch block, RBBB: right bundle branch block, ic: incomplete, LAD : left axis deviation, CVA :
cerebral vascular accident.

Table 3. Pathological findings in papillary muscle dysfunction

Coron.

LV

LA

Thickness

Case  CW  Gten. vol  vol R aAnML  PML MI PM
1 450 11 6 125 110 1.6 1.4 old lateral a+p
2 510 13 8 61 105 1.2 0.6 old inf p
3 250 13 19 46 90 0.8 1.0 old inf p
4 260 11 5 35 85 1.6 0.7 recur inf P
5 360 12 9 26 82 1.5 1.0 recur inf p
6 420 10 23 65 84 1.8 1.8 old subend a+p
7 300 11 39 60 90 1.3 recur extensive a+p
8 480 15 92 2.1 0.9 recur extensive a+p
9 710 11 96 1.7 1.6 old inf p

10 340 13 17 47 70 0.9 0.3 fresh ant a

11 590 13 55 44 85 1.4 0.5 fresh inf a+p

12 610 10 30 102 100 1.4 0.5 fresh ant a+p

13 370 13 7 54 85 1.3 0.5 fresh inf a

14 320 8 4 41 90 2.2 0.5 fibrosis p

15 515 13 38 86 115 1.0 0.3 fresh subend a+p

16 475 12 66 53 105 1.8 1.0 fresh ant a+p

17 510 0 45 43 85 1.9 0.5 fresh ant a+p

18 500 7 90 3.3 2.0 p

19 690 6 141 105 110 1.8 1.9 old apical p

20 590 5 238 115 105 1.7 1.0 fibrosis p

CW: cardiac weight (gm), Coron. Sten.: coronary stenosis index, LV vol: left ventricular volume (ml),
LA vol: left atrial volume (ml), Ring: circumference of mitral ring (mm), AML: anterior mitral leaflet

PML: posterior mitral leaflet, MI: myocardial infarction, PM: papillary muscle, a:

teromedial.
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Fig. 1. Duration of mitral regurgitation prior
|
to death in each case of Group A, B and C. EEEEE——
Black bar: Duration of MR, White bar: Duration —
between documented acute myocardial infarction and S
the onset of MR, White line: Date of acute myocar- N
dial infarction (Numbers: days prior to death). ]
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Fig. 2. Case No. 6 (Group A).

Left panel: Phonocardiograms before (a) and after (b) the administration of Methoxamine, Right

panel: Echocardiograms on Nov 28, 1974 (c) and on Dec 5, 1974 (d).
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Fig. 3. The left ventricular myocardium of Case No. 6, showing old subendocardial infarc-
tion (arrow) involving the anterolateral (left) and posteromedial papillary muscle (right).
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Fig. 4. Case No. 10 (Group B).
Upper panel: phonocardiogram, lower panel: echocardiogram.
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Fig. 5. Acute myocardial infarction (antero-septo-lateral) (black arrow) with cardiac
rupture (white arrow) involving antrolateral papillary muscle in Case No. 10.
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Fig. 6. Graphic data of Case No. 12 (Group C).
Note the changes in the character of systolic murmur on phonocardiograms (a, b and c) and in

DDR on echocardiograms (d and e).
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Fig. 7. Markedly dilated and hypertrophied left ventricle and dilated left atrium (LA) in

Case No. 12.

The mitral valve shows slight thickening but no inflammatory changes observed histologically.

(oM1) (AM1) (Fib) Totn""/jl
i | ) 3 (15.)
. 1 2 (10%)
g | ] 1 (Gy)
o 9 5 (25%)
- 2 2 {10y,
=@ | 3 1 3 1 (35+)
SI%JMI 1 2 3
xamnel| 2 4 6
Ist] 3 1 4 (20-)
Ms | 6 2 5 13 (65-)
Vs 6 1 3 10 (50-.)
Totul 9 2 9
(Cases)

Fig. 8. Phonocardiographic findings in 20 cases
of papillary muscle dysfunction.

OMI: old myocardial infarction, AMI: acute myo-
cardial infarction, Fib: fibrosis of the papillary muscle.
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Fig. 9. Echocardiographic findings in 12 cases of papillary muscle dysfunction.
DDR: diastolic descent rate, AMV: anterior mitral valve leaflet, LA : left atrium, LVDd:

diastolic dimension of the left ventricle, LVPW: posterior left ventricular wall.
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