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Introduction

The noninvasive measurement of the
blood flow velocity in the left anterior de-
scending coronary artery (LAD) at color
Doppler echocardiography, either at rest or
following pharmacological stress, may pro-
vide useful clinical information1-3. In the
present report we describe the case of a pa-
tient in whom a critical but asymptomatic
LAD stenosis was diagnosed at conven-
tional Doppler echocardiography. 

Case report

A 69-year-old male was admitted to
our department due to recent-onset
breathlessness and poorly controlled hy-
pertension in spite of pharmacological
treatment. The patient’s history included
mild hypercholesterolemia, cigarette
smoking, and chronic pulmonary emphy-
sema. Physical examination revealed a
respiratory rate of 16 cycles/min, a blood
pressure of 160/100 mmHg, and a heart
rate of 70 b/min. Cardiac auscultation was
negative. 

Standard 12-lead ECG showed sinus
rhythm, a P-R interval of 0.16 s, incomplete

right bundle branch block, left axis devia-
tion at -30° possibly representing left ante-
rior hemiblock and negative T waves in
leads V1 to V5 (Fig. 1). 

Resting echocardiography showed mild
concentric left ventricular hypertrophy, a
left ventricular mass index – measured ac-
cording to the American Society of
Echocardiography method4 – of 140 g/m2,
slight left atrial enlargement (end-systolic
diameter 44 mm and systolic area 20 cm2),
impaired left ventricular diastolic relax-
ation, and normal wall motion at rest. 

As per usual, once left ventricular hy-
pertrophy is detected in our echo laborato-
ry, especially in case of ST-T segment ab-
normalities, the LAD and, when possible,
the intramural coronary arteries are investi-
gated using high-frequency transducers. 

In this patient, an aliasing color Doppler
signal was disclosed in the middle segment
of the LAD (Fig. 2). Blood flow measure-
ment showed very high systolic and dias-
tolic peak velocities (30.9 and 96.9 cm/s,
respectively), with respect to the proximal
(15.9 and 33.3 cm/s) and the distal (14.8
and 26.6 cm/s) segments of the same artery
(Fig. 3 A-C), which hardly suggested the
presence of significant coronary artery
stenosis. The intramural coronary blood
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The noninvasive determination of the blood flow velocity in the left anterior descending coronary
artery (LAD) at color Doppler echocardiography may provide useful clinical information. In this re-
port, the authors describe the case of a patient with left ventricular hypertrophy secondary to hyper-
tension in whom a critical but asymptomatic LAD stenosis was diagnosed at conventional echocar-
diography without resorting to pharmacological stress.
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flow velocity was also investigated via the previously
described method5,6. The peak and mean diastolic ve-
locities were 91.6 and 64.9 cm/s respectively. When
compared to a referring population of patients with left
ventricular hypertrophy in our laboratory, a prolonged
diastolic time-to-peak (105 ms in the patient vs 55 ± 20
ms in controls) along with systolic flow reversal were
found (Fig. 3D).

In order to confirm our suspicion we then submitted
the patient to dobutamine stress echo. Regional akine-
sia in the left ventricular apex, not associated with
symptoms or relevant ECG changes, was revealed at
the dose of 30 �g/kg/min. Coronary angiography indi-
cated the presence of a stenosis ≥ 80% in the middle
segment of the LAD (Fig. 4).

Discussion

In part confirming the method reliability established
by Hozumi et al.7 in another clinical context, the pre-
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Figure 1. Twelve-lead ECG performed at admission.

Figure 2. Echocardiographic magnification of the stenotic left anterior
descending coronary segment (arrow). Abnormal flow velocity pattern
resulting in color Doppler aliasing.

Figure 3. Pulsed wave Doppler velocity sampling in three consecutive
segments of the left anterior descending coronary artery. The blood flow
velocities are significantly higher in the stenotic segment (panel B) than
in the proximal (panel A) and the distal (panel C) ones. Panel D shows
the velocity pattern in a small apical intramural coronary branch.



sent report hints that high-resolution conventional
Doppler echocardiography may, at times, reveal a crit-
ical coronary artery stenosis. 

Doubtlessly extra information would have been pro-
vided by performing a coronary flow reserve8 but, after
dobutamine stress echo, it was mandatory to perform
angiography. 

Unfortunately, to date no studies have been de-
signed in order to test the feasibility and reproducibili-
ty of this specific echocardiographic application, which
appears to be appropriate only in a minority of patients,
particularly in view of the increasing use of other more
sophisticated techniques9-11. Furthermore, the intricate
correlation between resting coronary velocity, blood
flow reserve in the LAD, intramural behavior, myocar-
dial perfusion and wall motion, surely necessitate fur-
ther investigation, and Doppler echocardiography still
plays a leading role in the clinical management of such
patients. 

On the other hand, only a few devices have been
sufficiently upgraded to provide adequate (and stable)
Doppler signals all along the coronary bed, and new in-
novative post-processing software are expected to be
implemented. 

All the same, after proper training the use of this ap-
plication ought to be encouraged in patients with left
ventricular hypertrophy and unclear ST-T wave abnor-
malities.
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Figure 4. Coronary angiography showing a stenosis (about 80%) in the
middle segment of the left anterior descending coronary artery (arrow).


