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Phonocardiographic and
two-dimensional and
pulsed Doppler echo-
cardiographic studies of
Still’s murmurs
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Tsuneaki SUGIMOTO

The prevalence of Still's murmur was examined by phonocardiographic study, and the clinical
significance of this murmur was investigated using pharmacodynamic phonocardiography and echo-

cardiography.

Still's murmur was present in 224 of 9,478 cases (2.4%,) in school children. Its prevalence was 143
in 4,524 (3.29,) in elementary school children and this was significantly greater than that in middle
school youngsters who numbered 81 among 4,954 (1.6%,) (p<0.001).

There were neither abnormal findings on two-dimensional echocardiography, nor pathological re-

gurgitant signals on pulsed Doppler examination.

After the inhalation of amyl nitrite, Still’s murmur was accentuated by 5.3 +3.0 dB, and was louder
in the expiratory than in the inspiratory phase by 4.7+3.5 dB.
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Table 1. Phonocardiogrophic prevalence of Still’s murmur in school children

Elementary school

Middle school Total

Male 77/2,329 (3.3%)

Female 66/2,195 (3.0%)

126/4,885 (2.6%)
98/4,593 (2.1%)

49/2,556 (1.8%)
32/2,398 (1.3%)

143/4,524 (3.2%)

81/4,954 (1.6%) 224/9,478 (2.4%)

Table 2. Profiles of 27 selected cases of Still’s murmur

Case Age Sex
(n) (years) Male/Female

Respiratory
phase analysis

Frequency (Hz) Amyl
of Still’s murmur nitrite

27 11.6+2.2 18/9

118+15 19/27 13/27
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Definition of A
- 3 3
A=1/9-2 (X Ann)
n=1 m=1
A : amplitude

N dB = 20 log P/P, = 20 log A/A,
P: sound pressure

An increase in A is defined by the increase of
3dB or more (i.e., A/A;>1.42)
A decrease in A is defined by the decrease of
3dB or more (i.e., A/A,<0.70)

Fig. 1. Methods of quantitative evaluation of
pharmacodynamic phonocardiograms.

Is=first heart sound, IIs=second heart sound.

A, Ay, Agn=amplitudes of individual vibrations
of Still’s murmur.
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1. still = nsapr (Table 1, Fig. 2)

BB 30 1) B Still M DI I T 2.4%
(224 1511 | 9478 f51), /1NERE 3.2% (143 451 [ 4524 f31),
hEERE 1.6% (B4 /4954 ) TH o7z, BFikL
e 2.6% (126 4] / 4885 f5i), /2B F 3.3%
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Thol. —FH&RTFix, &< 21% 984/

0/p P<.001
P<.01
4.0
NS P=.001
3.0 NS ] NS
2.0;
1.0
M F M T M F T
Total Elementary school Middle school

Fig. 2. Prevalence of Still’s murmur in school children.
T=total; M=male; F=female; NS =not significant.
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Fig. 3. Temporal profiles of changes of amplitude of Still’'s murmurs in 19 cases by

inhalation of amyl nitrite.
Before =before inhalation; After=after inhala
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Fig. 4. Representative phonocardiograms before and after amyl nitrite inhalation (Case
18).

Upper panel: before inhalation of amyl nitrite.

Lower panel: after inhalation of amyl nitrite.

Arrows indicate Still’s murmurs.
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Fig. 5. Phonocardiogram illustrating the changes in Still’s murmurs during respiration

(Case 2).
E.=expiration; I.=inspiration.

IIA, IIP =aortic and pulmonic components of the second heart sound.
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Table 3. Echocardiographic findings

Echocardiographic findings

Group Case
LVDd (mm) IVS (mm) LVPW (mm) %FS (%)
A (BSA<1.0 m?)
Normal values 2442 5-7 5-7
1 35 6 7 34
2 37 7 7 38
3 40 7 7 30
4 40 6 7 43
B (1.0<BSA<1.5 m?)
Normal values 3347 6-8 6-8
5 42 8 7 33
6 41 7 8 39
7 43 7 7 40
8 47 6 8 36
9 47 7 6 32
10 40 6 7 32
11 42 6 7 38
12 44 7 7 32
13 40 8 7 40
14 42 7 7 36
15 40 7 8 35
16 43 7 7 40
17 47 8 8 30
18 44 7 8 32
19 36 7 7 44
20 39 7 7 38
21 47 7 7 36
22 40 8 7 35
C (1.5<BSA<1.7m?
Normal values 42-52 7-8 7-8
23 46 8 9 35
24 46 7 9 30
D (1.7 m2<BSA)
Normal values -56 7-11 7-11
25 47 10 10 37
26 47 8 9 36
27 45 11 10 38

LVDd=left ventricular end-diastolic dimension; IVS =thickness of the interventricular septum; LVPW =left
ventricular posterior wall thickness; % FS =fractional fiber shortening; BSA =body surface area.
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Table 4. Two-dimensional and Doppler echo-
cardiographic findings

M-mode and 2-D Mid-systolic Pansystolic Atypical
echocardiograms buckling bowing SAM

0 3 3

Doppler
regurgitant signal Mitral Aortic Tricuspid Pulmonic

0 0 6 4

SAM =systolic anterior motion of the mitral valve.
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