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Summary

Intracardiac blood flow pattern in the left ventricle and left atrium was noninvasively studied
by the ultrasonic pulsed Doppler flowmeter incorporated with a real-time, phased array two-dimen-
sional echocardiography in 28 cases of hypertrophic cardiomyopathy. Emphasis was placed on the
incidence and characteristic features of mitral regurgitation in this condition. The relationship of mitral
regurgitation with an early systolic murmur was also studied.

The results were as follows:

1) A mitral regurgitant signal by Doppler technique was noted in all cases of hypertrophic ob-
structive cardiomyopathy and in half of the cases of hypertrophic nonobstructive cardiomyopathy.

2) The Doppler signal of mitral regurgitation began immediately after the first heart sound.

3) The mitral regurgitant flow spread over the left atrium or directed toward the posterior half
of the left atrium in the obstructive cases. However, it was localized in the vicinity of the mitral orifice
in the nonobstructive cases. These findings were different from those in rheumatic mitral regurgitation
or idiopathic mitral valve prolapse.
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4) The findings on mitral regurgitation by the Doppler technique exhibited a satisfactory cor-

respondence to those by left ventriculography.

5) The early part of the systolic murmur in hypertrophic cardiomyopathy was considered to
be more closely related to mitral regurgitation than a turbulent foward flow due to outflow obstruction.
Therefore, mitral regurgitation might have some contribution in causing a murmur in the latter period

of systole.
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Table 1. Materials in the present study

No. of Age (yrs) Sex

cases (mean) M:F

Obstructive 14 18-67 10: 4
(40.1)

Nonobstructive 14 25-62 11:3
42.4)
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Fig. 1. Distribution of mitral regurgitant flow in the left atrium (I) (obstructive form of

hypertrophic cardiomyopathy, T.K., 38 y, male).

Abnormal pansystolic Doppler signal due to mitral regurgitation is recorded in the left atrium.
The distribution of mitral regurgitant flow is shown by an area encircled by white dots on the
beam lines in the two-dimensional echocardiogram (white arrow). In this case, the mitral regurgitant

flow distributes widely over the left atrium.
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Fig. 2. Distribution of mitral regurgitant flow in the left atrium (II) (obstructive form of
hypertrophic cardiomyopathy, H.Y., 33y, female).

The mitral regurgitant flow distributes over the mid- and posterior part of the left atrium in the
long-axis view (left upper panel). The mitral regurgitant flow is shown to direct toward the posterior
half of the left atrium from the mitral orifice in the short-axis view (left lower panel).
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Fig. 3. Distribution of mitral regurgitant flow in the left atrium (III) (nonobstructive form

of hypertrophic cardiomyopathy, S.Y., 52y, male).

The mitral regurgitant flow distributes only in the central part of the mitral orifice.
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Table 2. Modes of mitral regurgitation in
reference to the form of hypertrophic
cardiomyopathy

No. of cases

Distribution
of MR Obstructive Nonobst-
form ructive form

8 0
5 2
1 5

MR =mitral regurgitation.

Table 3. Doppler echocardiography and left
ventriculography in detecting mitral
regurgitation in hypertrophic cardio-

myopathy
Doppler _
LV A MR (1) MR ()
MR (+) 13 cases 1 case
MR (-) 0 1
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Table 4. Phonocardiographic and Doppler echocardiographic features of the cases ex-

amined in the present study

Case Systolic murmur  Early systolic murmur MR Doppler LVOT turbulent Doppler
1 Obst. yes yes early delayed
2 Obst. yes yes early delayed
3 Obst. yes ves early delayed
4 Obst. yes yes early delayed
5 Obst. yes yes early delayed
6 Obst. yes yes early delayed
7 Obst. yes yes details lost by an accident
8 Nonobst. yes yes early no
9 Obst. yes equivocal early delayed
10 Obst. yes equivocal early delayed
11 Obst. yes equivocal early early
12 Nonobst. yes equivocal early no
13 Nonobst. yes equivocal early no
14 Nonobst. yes equivocal no no
15 Nonobst. yes equivocal no no
16 Obst. ves no early delayed
17 Nonobst. yes no early no
18 Nonobst. yes no early no
19 Nonobst. yes no early no
20 Obst. yes no delayed delayed
21 Obst. yes no delayed delayed
22 Obst. yes no delayed delayed
23 Nonobst. yes no no no
24 Nonobst. yes no no no
25 Nonobst. yes no no no
26 Nonobst. no no delayed no
27 Nonobst. no no no no
28 Nonobst. no no no no

LVOT =left ventricular outflow tract; early=Doppler signal arises immediately following the first heart sound;
delayed=Doppler signal starts with a short interval after the first heart sound.
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Fig. 4. Phonocardiogram in a case of hypertrophic obstructive cardiomyopathy with
mitral regurgitation (obstructive form of hypertrophic cardiomyopathy, K.T., 49 y, male).
A high-pitched systolic murmur (arrow) is recorded in the early phase of systole followed by the

murmur of ejection type.
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Fig. 5. Mitral regurgitant Doppler signals in the left atrium and Doppler signals of the
turbulent flow in the left ventricular outflow tract (obstructive form of hypertrophic cardio-
myopathy, T.G., 16 y, male).

The mitral regurgitant Doppler signal arises immediately following the first heart sound (upper
panel). The Doppler signal of the turbulent flow in the left ventricular outflow tract starts with a
short interval after the first heart sound and exhibits its peak in the midsystole (lower panel).

G —



KT, B4, BH @»

BRiZb bR Lo rnZFE2 LTS b0k
EZxbh3.

1

2

~

3

4)

Xk

Nimura Y, Matsuo H, Kitabatake A, Hayashi T,
Asao M, Terao Y, Senda S, Sakakibara H, Abe
H: Studies on the intracardiac blood flow with a
combined use of the ultrasonic pulsed Doppler
technique and two-dimensional echocardiography
from a transcutaneous approach. Ultrasound in
Medicine. edited by White D and Brown R,
Vol. 3B: 1279-1289, Plenum Publ Co, New York,
1977

Miyatake K, Kinoshita N, Nagata S, Beppu S,
Park YD, Sakakibara H, Nimura Y: Intracardiac
flow pattern in mitral regurgitation studied with
combined use of the ultrasonic pulsed Doppler
technique and cross sectional echocardiography.
Am J Cardiol 45: 155-162, 1980

BERIPR, KTEM, M4LE KBER # X
K MR M BUFFECKER, ARG BiERHAs
REITRT BF AHFEEALOMMH. Doppler iz X
BIEREE M. J Cardiography 11: 21-32, 1981
=g, BIFFECKER, ATEF, XHAER BR
R, #b KK, FAOCER MR B ERELLE
BB B LRI L £ DERICONWT. E
LR ERBERIEDERENZEHE B S5 4

5)

6)

7)

8

Nl

9

EEWFZcifish & 133-136, 1981

ARFER FRAR BFEH, KBEER BIFE
XER, #b okk, @R 1 CHRR: BFERSv
A« F7 7RI & BIERELLGIE D EZEPMLFTE~
— DA EETDERICOVWT. HBEHRFRI
4 37: 3940, 1980

{ATERTR, BURFEURER, SKHEIEZR, #b kK, W
# JIBIEY, A B BXELHECRT 5,
Wb MRS T S REFRWN, BRI
FHOBRIIOWT. EARRERBERIEUHE
TAENFIEHE FEFN 55 EEERTEREE & - 137-144, 1981
Nimura Y, Nagata S, Beppu S, Park YD, Sakaki-
bara H: Studies on the site and mechanism on
intraventricular pressure gradient in hypertrophic
cardiomyopathy by the combined use of ultrasound
and pressure study. Recent Advances in Ultra-
sound Diagnosis 3, edited by Kurjak A and
Kratochwil A, Excerpta Medica, Amsterdam-
Oxford-Princeton, 1981, p 423427

Sellers RD, Amplatz K, Lillehei W: Left retro-
grade cardioangiography in required cardiac
disease. Technique, indications and interpreta-
tions in 700 cases. Am ] Cardiol 14: 437447, 1964
Braunwald E, Lambrew CT, Rockoff SD, Ross
J Jr, Morrow AG: Idiopathic hypertrophic sub-
aortic stenosis: I. A description of the disease
based upon an analysis of 64 patients. Circulation
29-30 (Suppl IV): IV-3-119, 1964



