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Summary

In view of the fact that the early diastolic extrasound is sometimes recorded on the
phonocardiogram in cases of idiopathic hypertrophic subaortic stenosis (IHSS), the
phonocardiographic study was carried on the 25 cases with IHSS (Table 1). Control
group consists of 41 cases of aortic stenosis and 77 cases of hypertension.

The early diastolic extrasound was recorded in 20 out of 42 phonocardiograms of
IHSS (48%) (Figure 1 and 2). Control group showed no compatible sound, or, if
present, it was rudimentary.

The characteristics of this sound is tabulated in Table 2. It is mimicked to the
third heart sound because of its low-pitched character and also its timing. However,
it may coexist with the true third heart sound and the timing is more or less similar
to that of mitral opening sound (MOS) in about a third of recording. The O trough of
apex cardiogram coincided with the MOS or slightly delayed to it. This MOS disap-
peared by the time of the rapid filling wave,if it is present. TA-MOS interval was
70-230(average 143+46.8)msec, and the isovolumic relaxation period (IVRP) of the
cases with THSS was also prolonged (70-250 msec, average 143 msec). Therefore the
MOS is sometimes very similar to the third heart sound, rendering us misinterprete as
in some of the past articles.

The genesis of this particular heart sound is obscure. However, the possibility of
either the contact sound of anterior mitral leaflet to the interventricular septum (as
demonstrated by UCG) or the protodiastolic extrasound in constrictive cardiomyopathy
is indicated.
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Table 1. Age and sex distribution of the
material

Casesiﬁ: i“)ﬁ Age(;e;és

IHSS 25(14 : 11) 13-63(39.4)
Aortic stenosis* 41018 : 23) 7-85(39.5)
Hypertension 77(48 : 29) 12-70(43.3)

* including 3 cases of supravalvular stenosis
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Figure 1. Phonocardiogram of a case with IHSS demonstrating a peculiar early diastolic extrasound,
33 year-old male (456739)

A prominent diastolic extrasound (? mark) is inscribed (upper tracing). The presystolic gallop,
ejection systolic murmur, reversed splitting of the second heart sound, prolonged electromechanical
interval (Q-TA), and the bisferient contour of carotid pulse tracing (Car.), are all typical for IHSS,
The extrasound appeared 90 msec. after [IA and it is earlier than the ordinary third heart sound.
The timing of this sound coincided with the nadir “O” of apex cardiogram (ACG : lower tracing)
and it disappeared prior to the rapid filling wave. LI, Ml and Hl are low frequency, medium fre-
quency and high frequency PCG. Paper speed : 100 mm/sec. Time lines : (.01 and 0.1 sec.
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Table 2. Auscultatory and phonocardiographic
characteristics of “mitral opening sound” in IHSS

1) Frequency :48%
2) Low-pitched (occasionally medium-pitched)
3) Small amplitude
May be audible whenever it is loud
4) Maximal at endoapex to LLSB
5) I A-OS interval : 70~230 msec
Average : 143+46.8
6) Time relationship to apex cardiogram :
Coincided in time with or slightly delayed
to “O” trough
7) Constancy : May
condition
8) May co-exist with the third heart sound
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Figure 2. Phonocardiogram of a case with IHSS. 45 year-old male (456789)

The extrasound (? mark) is recorded 115 msec after I A and somewhat higher pitched.

It also

coincided with the nadir “O” of ACG. The timing of this sound, coincidence with “O” trough, the
audibility, and the point of maximum intensity (PMI), all indicate that this sound is related to the

mitral opening rather than the real third heart sound.

case. 4L : 4th left intercostal space.

The rapid filling wave is obscure in this
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Figure 3. Isovolumic relaxation period (IVRP) in IHSS, aortic stenosis and hypertension
Left : 38 measurement values from 21 cases of IHSS are plotted against heart rate. IVRP
ranged from 70 to 250 msec, with the mean of 143. Vertical line N indicates the nomal value of

Nimura et al. examined by Doppler method, line S is that of Spodick by apex cardiogram, and
line A & S is that determined by invasive method by Arevalo and Sakamoto.
Middle : Control value of IVRP in cases with aortic stenosis (AS). Supravalvular stenosis is indi-
cated by black dot (4 measurements). The IVRP ranged from 65 to 195 msec, with the mean of 110.
Right : Control value of IVRP in cases with hypertension. The range was 60~200 msec, with the
mean of 130. Vertical line indicates the value obtained by Doppler method by Nimura et al.
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Figure 4. Drug effect on IVRP in IHSS

Following the intravenous administration of
isoproterenol, IVRP obviously shortened with
rapid heart rate. Propranolol caused marked
lengthening of IVRP with slight
heart rate. I:isoproterenol, P : propranolol.
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Figre 5. An example of the effect of isoproterenol on the IVRP in a case of IHSS. 30 year-old

male (414719)
Sublingual administration of isoproterenol (Isuprel 5mg) caused tachycardia and shortening of
IVRP. The systolic murmur and the presystolic gallop sound are intensified significantly.



SO, B, Rl B BRA

| v;;%f '. i

.
the IV

, L il I e
Figure 6. An example of the effect of propranolol on
male (446404).

Intravenous administration of propranolol (15 mg within 5 min.) caused slight bradycardia and
the definite lengthening of IVRP. On this occasion, the patient was already on propranolol
parenterally, so that the effect of this drug on the murmur was not striking, Presystolic wave

RP in a case of IHSS, 35 year-old

(a wave) reduced in its height.
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Figure 7. Effect of long term oral admini-
stration of propranolol on IVRP in 2 cases of
IHSS

Initially, bradycardia caused by propranolol
was accompanied by definite lengthening of
IVRP. Thereafter, IVRP changed by other
factors rather than the heart rate. Double
circle (both open and dot) indicates the control
state.
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