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Cross-sectional echocar-
diographic study on the

B & 58S papillary muscles in
hypertrophic cardio-

myopathy
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Summary
Short axis views of the anterior and posterior papillary muscles were studied in 16 cases with

hypertrophic cardiomyopathy (HCM) and 10 of normal controls using Toshiba SSH-11A real-time
phased-array system. The cases with HCM included 7 of asymmetric septal hypertrophy (ASH), 7 of
asymmetric apical hypertrophy (APH) and 2 of septal and apical hypertrophy (ASH+APH). Con-
figurations of the left ventricular cavity in HCM were classified into two types, “dumbbell” and
“mushroom”. Dumbbell-like appearance (7 cases) was observed in ASH, while mushroom-like con-
figuration (9 cases) was in APH and ASH+APH, and the hypertrophied papillary muscles were greatly
related with these particular configurations of the left ventricular cavities. Areas of the papillary muscles
(AP) and the left ventricular cavity (ALV) at the level of the papillary muscles in end-systole were meas-
ured, and the ratio of the AP to the cross-sectional area (i.e., ALV +AP) of the left ventricle [AP/(ALV +
AP ratio)] was calculated. AP/ALV+AP for HCM was significantly larger than that of normal controls,
but no difference was seen among those 3 groups. Short axis view is indispensable for evaluation of
the papillary muscle hypertrophy in HCM.
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Table 1. Materials

Case Age Sex
ASH 7 39-66 all males
APH 7 30-57 all males
1 male
ASH+APH 2 58-61 1 female
9 males
Control 10 20-35 1 female

ASH: asymmetric septal hypertrophy, APH: asym-
metric apical hypertrophy.
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Fig. 1. Short axis views of the left ventricle at the level of anterior and posterior papil-

lary muscles.

1) Oval-shaped papillary muscles are apart from the endocardium of the left ventricle.
2) Papillary muscles are in contact with the endocardium. Configurations of papillary muscles

are still oval.
3) Roots of papillary muscles.

APM: anterior papillary muscle, PPM: posterior papillary muscle, CT: chordae tendinae,
LV: left ventricle. RV: right ventricle, LA: left atrium, Ao: aorta.
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Fig. 2. Areas of the left ventricular cavity (ALv) and papillary muscles (Ap) in the
short axis view at the level of papillary muscles.
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LONG AXIS

Fig. 3. Long and short axis views of a normal case in end-systole (ES) and end-diastole
(ED).
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Fig. 4. Echocardiograms in a case with ASH.
Hypertrophy is confined to the interventricular septum and papillary muscles, which obliterate

the left ventricular cavity in systole.
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Fig. 5. Echocardiograms in a case with APH.
Hypertrophy is confined to the apical area of the left ventricle and papillary muscles,
obliterate the left ventricular cavity in systole.
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Fig. 6. Configurations of left ventricular cavities.
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Fig. 7. Areas of papillary muscles (Ar), left ventricular cavity (ALv) and AP/ALV+
AP ratio are compared.

AP/ALV +AP of hypertrophic cardiomyopathy is significantly larger than that of controls
in endsystole, but no difference is seen among three groups of hypertrophic cardiomyopathy.
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Papillary Muscles
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Fig. 8. Simultaneous cross-sectional and M-mode scan echocardiograms of anterior
and posterior papillary muscles in a normal case.
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