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Summary

Phonocardiographic and echocardiographic investigation was performed in patients with pro-
gressive muscular dystrophy of Duchenne type (PMD). The clinical materials consisted of 90 patients
with PMD (aged 8 to 21 yrs, a mean of 14.5), and 90 normal subjects (aged 6 to 19 yrs, a mean of 11.7).
The patients with PMD were classified into 8 stages from the mildest, S(1), to the severest, S(8), ac-
cording to Swinyard-Deaver’ criteria. In the 90 normal subjects the diminished first heart sound was
noted in 12 cases (13.3%), presystolic murmurs in 4 cases (4.4%), and diastolic rumbles in 9 cases
(10%), whereas, in the patients with PMD the diminished first heart sound was noted in 47 cases
(52.2%), presystolic murmurs in 41 cases (45.6%), and diastolic rumbles in 44 cases (48.9%). There
was a significant difference in the incidence of the above-mentioned three phonocardiographic findings
between the PMD patients and the normal subjects. But there was no significant difference in the in-
cidence of a systolic click between these two groups. The incidence of the diminished first heart sound
increased with the progress of Swinyard-Deaver’ classification.

A presystolic murmur was observed with the highest incidence in the stage of S(8). The incidence
of a rumble was also augmented with increasing severity of the disorder from the stages of S(1) to
S(7), but decreased in S(8).
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Another attempt was made to relate the phonocardiographic findings to those of the echocardiogram.
In the cases with anterior mitral leaflet fluttering, there were diastolic rumbles in 69%, whereas 16.7%
of the patients without anterior mitral leaflet fluttering had diastolic rumbles.

In two-dimensional echocardiography, the anterior and posterior mitral leaflets looked like
pennants fluttering in the wind. All these observations positively indicate that anterior mitral leaflet
fluttering was closely associated with the genesis of rumbles. Consequently, it can be concluded that
the diminished first heart sound, presystolic murmurs and diastolic rumbles might be useful clinical

signs in the assessment of the myocardial involvement in PMD.
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Table 1. Swinyard-Deaver’ classification of pro-
gressive muscular dystrophy

S(1): They ambulate with a waddling gait and marked
lordosis.
Elevation activities are adequate.
They can climb stairs and curbs without as-
sistance.

S(2): They ambulate with a waddling gait and marked
lordosis.
Elevation activities are deficient.
They need support for curbs and stairs.

S(3): They ambulate with a waddling gait and marked
lordosis.
They cannot negotiate curbs or stairs, but can
achieve an erect posture from a standard height
chair.

S(4): They ambulate with a waddling gait and marked
lordosis.
They cannot rise from a standard height chair.

S(5): They are not dependent on a wheel chair and
can perform all activities of daily living from a
chair,

S(6): They are dependent on a wheel chair.
They can roll the chair but require assistance
in bed and other wheel chair activities.

S(7): They are dependent on a wheel chair and need
back support for good chair position.

S(8): They are restricted to bed.
They can perform no activities of daily living
without maximum assistance.

FRIZORE, % 2~4 e ES 2 i
M Bk D &AL TRk Lic. BEEEBRITHE
EWMET €7 4 — 2 ¥ v LB LHEKEE SSH-
11A, $fitFixEdR 24 MHz 2fvi-. M-
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Table 2. Number of cases according to Swinyard-Deaver’ classification

Swinyard-Deaver’ 1 2 3
classification

Number of cases 0 1 0

Range of age (yrs) 8 9-13

Mean age 8 11.0
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Table 2 ZEEENEB O ERERE RLTW
5. DEXRTHEShEFR L M-mode UCG E
n4->oFiR Fig. 1)? LH#EL, &6 KBHFEK
W ERET R & HEBRET L 7.

= S

Fig. 2oz k<, I FoRBET2HPERET
13.3% Ths0lcxtL, PMD BTk 522% &
ERICH BT, Presystolic murmur (ZIEFH
< 449% THBH, PMD BT 45.6% LER
EEic S bAvic. %7z rumble (XTEHEE T 10%

LA

Pansystolic bowing

/
Thg Ui}

AML fluttering

5 6 7 8 Total
24 13 36 11 90
8-15 10-21 11-21 12-20 8-21

12.1 15.2 15.9 16.8 14.5

w@mHoh, PMD Tk 489% L zhbER
Hrbhi.

Fig. 3 i3 I ¥ om0 HBR L EFH, PMD
HOEEE L oBFERLE. | FOBBIESR
TR b7 < (13.3%), S-D 2~4 EET 16.7%,
S-D 5pET 37.5%, S-D 6T 38.5%, S-D 7
EET 62.9%, S-D 8 o EREHT 90.9% ITH
B, EREEE OEITICREVFEAMREE ML T
5. 4, systolic click Iz >\ T HRFT L7223,
HIERRF EHR, PMD #Lbic0ph 74T
7.8% L& ENR DI

Fig. 4 i3 presystolic murmur » HEKZ /R
L7-. E%EBET 449% I presystolic murmur
B#Ew bh, S-D S5 ET 37.5%, S-D6ET
30.8%, S-D 7T 36.7% kK@E»ohik. EF
gL S-D 56,7 ERICHEENRD LN, S-D
8 pETIE 545% LB/ b% <, S-D2~7 L

o R

Flail mitral valve

/'://:': :

PML fluttering

Fig. 1. Four morphological patterns of the mitral valve.
AML =anterior mitral leaflet; PML =posterior mitral leaflet.
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Fig. 2. Incidence of diminished S,, presystolic
murmur, diastolic rumble, systolic click in nor-
mal subjects and progressive muscular dys-
trophy of Duchenne type (PMD).
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Fig. 3. Incidence of diminished S,.
S-D =Swinyard-Deaver’ classification.
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Fig. 4. Incidence of a presystolic murmur.
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Fig. 5. Incidence of a diastolic rumble.
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Fig. 6. The relationships between findings of the M-mode echocardiogram (UCG) and

phonocardiogram (PCG).
p=positive; n=negative.
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Fig. 7. Phonocardiogram recorded from a 15-year-old boy with PMD (S-D 7).
Note that a systolic ejection murmur and mid-systolic click and rumble are recorded at the
fourth intercostal space of left sternal border (4LSB).
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Fig. 8. M-mode and two-dimensional echocardiograms from a 15-year-old boy with PMD

(S-D 7).
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Fig. 9. Phonocardiogram recorded from a 17-year-old boy with PMD (S-D 6).

Note that the diminished S;, a systolic ejection murmur and rumble are recorded at the apex.
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Fig. 10. M-mode and two-dimensional echocardiograms from a 17-year-old boy with PMD

(S-D 6).
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Fig. 11.

Phonocardiogram recorded in 13-year-old boy with PMD (S-D 6).

Note that a presystolic murmur at the third intercostal space of left sternal border (3LSB) slightly

precedes S, is observed.
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