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Abstract

The use of transthoracic color and pulsed Doppler echocardiography to detect intramyocardial coro-
nary artery flow in humans was evaluated in 18 normal healthy subjects (mean age 54 years) and in 16
patients with hypertrophic cardiomyopathy (HCM; mean age 59 years) to measure the intramyocardial
coronary artery flow velocity at the ventricular septum and the apex using a 10-5 or 7-4 MHz transducer.

Linear inflow color Doppler signals which passed the interventricular septum were demonstrated in 15
of 18 normal subjects (83 %) and 15 of 16 patients with HCM (94 % ). The phasic flow velocities measured
by pulsed Doppler echocardiography consisted of two forward flow signals in mid-systole (S-wave) and
holodiastole (D-wave), and were obtained in 11 of 18 in normal subjects (61 %) and 14 of 16 patients with
HCM (88%). The mean peak velocities of the S- and D-waves in patients with HCM (mean [+ SD] 27+
9 and 86123 cm/sec, respectively) were significantly (p<<0.05) higher than those in normal subjects
(184 and 5411 cm/sec, respectively). At the apex, linear inflow color Doppler signals which passed
the myocardium perpendicularly during the whole diastole were demonstrated in 14 of 18 normal subjects
(78%) and all 16 patients with HCM (100%). The phasic flow velocities were measured by pulsed Dop-
pler echocardiography in 10 of 18 normal subjects (56%) and 15 of 16 patients with HCM (94 %). The
mean peak velocities in patients with HCM (74 £27 cm/sec) were significantly (p<<0.05) higher than
those in normal subjects (33 %13 cm/sec).

Transthoracic color and pulsed Doppler echocardiography can detect intramyocardial coronary artery
flow in humans at the interventricular septum and the apex noninvasively.
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Selected abbreviations and acronyms

HCM =hypertrophic cardiomyopathy
TVI=time-velocity integral

Fig.1 Linear type transducer of 10-5 MHz (upper) and sector type
transducer of 74 MHz (lower)
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Table 1 Imaging parameters for color Doppler echocardiography to
demonstrate intramyocardial coronary artery flow

Location Ivs Apex
Detected coronary vessels Septal artery Small artery
Transducer Sector type Linear type

(74 or 5-3 MHz) (10-5 or
7-4 MHz)
Pulse repetition frequency 3,000 Hz 2,500-4,000 Hz
Frame rate 25Hz 20Hz
Write priority High High
Wall filter High High
Resolution Normal High

IVS =interventricular septum.
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Fig. 2 Color and pulsed Doppler flow signals at the interventricular septum obtained from a normal subject (upper row) and
a patient with hypertrophic cardiomyopathy (lower row)

The color Doppler echocardiograms (left column) show septal arterial Doppler signals which run parallel to the
endocardial surface of the IVS. The pulsed Doppler echocardiograms (right column) show two forward flow signals
in mid-systole (S) and holodiastole (D). The diastolic flow velocity in the patient with HCM is higher than that in the

normal subject.
RV =right ventricle;
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LV =left ventricle. Other abbreviation as in Table 1.
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Fig.3 Color and pulsed Doppler flow signals at the apex obtained from a patient with hypertrophic cardiomyopathy

The color Doppler echocardiogram (lefr) shows transmyocardial coronary artery Doppler signals which penetrate
from the epicardium to the endocardium of the left ventricular wall at the apex. The pulsed Doppler echocardiogram

(right) shows high holodiastolic velocity.
Abbreviation as in Fig. 2.

Table 2 Flow velocities of intramyocardial coronary artery at the
interventricular septum and the apex

Control HCM
Peak TVI Peak TVI
(cm/sec) (cm/sec) (cm/sec) (cm/sec)
IVS S 18+4 4+1 271+ 9% Tt
D 54+11 1513 86L23* 2743t
Apex D 33+13 9+3 T4E27* 27i8

#p<0.05 vs peak velocity in normal subjects. 7p<<0.05 vs TVI in nor-
mal subjects.

S=flow dominant in systole;
abbreviation as in Table 1.

D=flow dominant in diastole. Other
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