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To investigate whether mitral annular velocity, measured
by fissue Doppler imaging (TDI), is able to get a feasible
quantitative evaluation of global and regional left-ventric-
ular function during exercise test, 29 patients with previous
uncomplicated myocardial infarction were studied by ex-
ercise echocardiography. All patients underwent coronary
arteriography within 10 days of siress echocardiography.
All of them were in sinus rhythm and had no right or left
bundle branch block or significant mitral regurgitation as
observed by left ventriculography. A total of 12 patients
had anteroseptal and/or posteroseptal wall asynergies
and left anterior descending involvement; 9 patients had
lateral and/or posteroinferior asynergies and left circum-
flex coronary artery involvement; 8 patients had inferior
and posteroseptal wall asynergies and right coronary ar-
tery involvement. Twelve subjects of same age and sex
with normal cardiovascular findings were selected as a
control group. TDI sample volumes were set on the mitral

annuli corresponding to anteroseptal, posterior, postero-
septal, lateral, anterior, and inferior wall in 4-chamber,
2-chamber, and long-axis views. There was a significant
correlation between the lefi-ventricular ejection fraction
(0.41 =+ 0.8) and the means of the systolic () values (6.1 =
0.9 cm/sec, r = 0.83, p <0.01). The mean S at the sites
corresponding to the infarct regions (5.5 = 0.4 cm/sec)
was significantly lower than the conirol group (11 + 0.8
cm/sec, p <0.001). After stress, in patients with multives-
sel disease, S values corresponding to remote regions were
significantly lower (p <0.01) compared with control sub-
jects. Thus, the parameters obtained from mitral annular
velocities with pulsed TDI in patients with previous myocar-
dial infarction reflect left ventricular asynergy correspond-
ing fo the infarct regions and reversible regional dysfunc-
tion after exercise. ©2000 by Excerpta Medica, Inc.
Am J Cardiol 2000;86(suppl):30G-32G

Ithough exercise stress echocardiograpblgas be- significant mitral regurgitation as observed by left

come widely utilized, variability in the visual inter- ventriculography. Twelve patients had anteroseptal
pretation of wall-motion assessment has been demamd/or posteroseptal wall asynergies and left anterior
strated. Quantitative standardization of stress echo ddtscending involvement; 9 patients had lateral and/or
interpretation, such as establishing endocardial velocjipsteroinferior asynergies and left circumflex coro-
thresholds by the recently developed tissue Doppler imary artery involvement; 8 patients had inferior and
aging (TDI), has the potential to decrease interobseryapsteroseptal wall asynergies and right coronary ar-
variability °-18 Mitral anular motion velocities recordedtery involvement. Twelve subjects of same age and
with TDI at different sites are expected to give valuableex with normal cardiovascular findings were selected
information in patients with left ventricular asyner-as a control group.
gy.19-26 Thus, we investigated whether mitral annular Echocardiography: Two-dimensional echocardio-
velocity measured by TDI is able to get a feasible quagfams and pulsed tissue Doppler tracings were re-

titative evaluation of global and regional left ventriculagorded with  commercially available instruments
function during exercise test. (Toshiba Power Vision SSA-380A, Toshiba Corp.,

Tokyo, Japan and Vingmed GE System Five, Hopten,

Norway). Rest and exercise 2-dimensional echocardi-

MATERIAL AND METHODS ography was performed before and just after upright
Population: A total of 29 patients (16 men and 7bicycle exercise. The results were reviewed by an
women) with previous uncomplicated myocardial inexperienced echocardiographer without knowledge of
farction were enrolled in this study. All patients unthe angiographic findings. Segmental regional wall-
derwent coronary arteriography within 10 days ofotion analysis was performed with use of a standard
stress echocardiography. All of them were in sinuk6-segment model. A normal response to exercise was

rhythm and had no right or left bundle branch block a#efined by increased wall motion and an abnormal
response by worsening or unimproved wall motion

after adequate exercise and heart rate response.
TDI sample volumes were set on the mitral annuli
(Figure 1) corresponding to anteroseptal, posterior,
posteroseptal, lateral, anterior, and inferior wall in
4-chamber, 2-chamber, and long-axis views. The
acoustic power and filter frequencies were set to the
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lowest values possible and the sample volumes wd
set at the mitral annulus (width of approximately ¢
mm). Systolic (S), early, and late diastolic waves we
recorded at baseline and after stress at a speed of
cm/sec with simultaneous electrocardiographic tra
ings, and the means of the measurements obtai
during 5 consecutive beats were determined.

To assess intraobserver variability, 1 investigatd
reanalyzed the TDI studies in 10 patients. Ten ra
domly selected and previously recorded studies we
assessed by a second investigator to obtain interg
server reproducibility of the same set of measur
ments. Results of intra- and interobserver variabili
were expressédas the mean difference between ol
servations divided by their average measurement.

Statistical analysis: Data were expressed as mean
SD. The magnitude of the group differences was aBGURE 1. Pulsed tissue Doppler imaging with sample volume
sessed by Studentistest, and correlations betweerset on the endocardial portion at the mitral annular site adjacent
paired values were obtained by linear regression antsithe base of the ventricular septum.
ysis. Significance was determined as<p.05.

RESULTS

No significant differences in the mean age, hean
rate, and blood pressure among the groups wer
found. There was a significant correlation between the,
left ventricular ejection fraction (0.4%* 0.8) and the
means of the S values (62 0.9 cm/sec, = 0.83, p
<0.01). The mean S at the sites corresponding to th
infarct regions (5.5t 0.4 cm/sec) was significantly
lower (Figure 2) than the control group (1t 0.8 2:
cm/sec, p<0.001). After stress, in patients with mul-
tivessel disease, S values corresponding to remot

regions were signicantly lower (gc0.01) compared
with control subjects (Figure 3). 0 Control ® Anterior wall EPosterior wall

A good r_eprodU(_:|b|I|ty was found for the Parameygype 2. Bar graphs showing rest systolic (S)-wave values in
ters determined using pulsed TDI. Intraobserver vatsnirol subjects and in patients with anterior and posterior myo-

ability was 0.07+ 0.003 for rest S waves and 0.68 cardial infarction. *p <0.001.
0.005 for peak stress S waves. The corresponding

values for interobserver variability were 0.690.004

and 0.11+ 0.002, respectively.

DISCUSSION

Our study shows that the parameters obtained frc
mitral annular velocities with pulsed TDI in patients
with previous myocardial infarction reflect left ven-
tricular asynergy corresponding to the infarct regior
and reversible regional dysfunction after exercise.

Stress echocardiography: Exercise echocardiogra-
phy has evolved into a highly sensitive and specif
modality for detecting the presence, extent, and r
gional vascular distribution of coronary artery diseas~_
in a variety of patient groups, including those bein &
screened for an initial diagnosis or preoperative clez “
ance, those who have undergone surgical or percu 21
neous revascularization, and those who have sustait -
a previous myocardial infarction, in whom this tes
also assists in risk stratificatidn® Peak exercise S wave

This technique can identify multivessel diseas
with a clinically useful degree of accuracy, and echc
cardlographlc. Images add md_epend_ent and inCremefsyge 3. Bar graphs showing peak exercise S-wave values in
tal value to clinical and exercise variables alone. In @ntrol subjects and in patients at remote regions from myocar-
logistic regression model, variables such as history dil infarction.
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