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BACKGROUND Change in diastolic function is one of the early hemodynamic manifestations in patients with myocardial 
ischemia.3 Elevated left atrial volume index (LAVI) has been shown to be strongly correlated with left 
venrricular dysfunction, 1•12 thus, by inference it can be an indicator of a myocardial ischemia during 
stress echocardiography. The primary objective of the srudy is co determine the LAVl response during 
the dobutamine scress echocardiography (DSE) of patients with or wichouc myocardial ischemia, 
specifically by determining che diferrence between the baseline and peak LA volume indices during the 
procedure. 

METHODS This prospective cross-sectional study enrolled forty-four (44) patients who underwent DSE at the 
Philippine Heart Center Non-invasive Laboratory from June I, 2005 to August 31, 2005. Baseline 2-
0 echocardiography wich Doppler study including diastolic function assessment was done on each 
patient. LA volume as determined by the biplane area-length mechod 1 5 was taken both before and ac 
d1e peak of.the procedure. 

RESUU There were 31 patients with normal wall motion (NWM) and 13 patients with abnormal wall motion 
(AWM). The mean peak LAVl in patients with AWM (28.83± I 0.02 cc/m2) is higher compared to the 
mean peak LAVI in patients with NWM (17.77±5.77 cc/m2), and the difference berween two groups 
is statistically significanr (p=0.000). There is a significant drop in LAVl from baseline to peak of 
dobucamine infusion in patients with NWM (-5.13±5.68;p=000). There is no significant change in 
LAVl from baseline to peak of dobutamine infusion in pacients withAWM (+0.65±6.58;p=0.729). 
Their difference is statistically significant (p=0.005). Seven (7) of the thirteen (I 3) patients who had 
abnormal wall motion on DSE eventually underwent coronary angiography and all of them were 
proven to have coronary artery disease. 

CONCLUSION LAVl change during DSE therefore, could be an important indicator in the detection of CAD. 
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Diastolic dysfunction is an important indicator of a 

diverse number of cardiac conditions including coronary 

artery disease (CAD). 1 Studies have shown that left 

ventricular (LV) diastolic function is a more sensitive 

ischemic indicator rhan the systolic function. 2 This is 

explained by the fact that ischemia itself resul cs in an 

impaired left ventricular relaxation and consequent increase 
in filling pressure. In face, change in diastolic funcrion is 

one of the first hemodynamic manifescacions in patients 

with myocardial ischemia.3 It was demonstrated during 

Doburamine stress using rissue velocity imaging (TVI) 

that LV diastolic response was indeed useful for the 

objective diagnosis of CAD./4 

Left atrial volume is a load-independent marker of 

left ventricular diastolic dysfunction. Strong association 

of an elevated left atrial (LA) volume index with the 

diastolic dysfunction has recendy been established. l.5• 12 

By inference therefore, LA volume index can be an indicator 

of a myocardial ischemia during Dobutamine stress 

echocardiography (DSE). The significance of this study 

then is to lay down the possible basis for the future use of 

the left atrial volume index as another diagnostic parameter 

of CAD detection during Dobucamine stress 

echocardiography. 

Objectives 

General Objective 

To assess the LA volume index response during 

Dobutamine stress echocardiography of patients with 

or without myocardial ischemia. 
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Specific Objectives 

1. To determine the baseline and peak LA volume
indices during Dobutamine stress echocardiography
(DSE) of patients with or without myocardial
ischemia.

2. To determine the difference between baseline and
peak LA volume indices during DSE of patients with
or without myocardial ischemia.

3- To determine if other co-morbid factors such as
baseline diastolic dysfunction, diabetes melli tus,
hypertension and smoking are associated with stress

. induced .�all motion abnormality.
I .  

METHODS 

This prospective cross-sectiomi,l study was able to 
enroll forty-four (44) p atients who underwent· 
Dobutamine stress echocardiography at the Philippine 
Heart Center non-invasive laboratory from June l; 2905 
to August 31, 2005. Patients with the following conditions 
or characteristics were excluded from the study: 

a) Significant valvular lesions (moderate to severe
regurgitant or stenotic lesions)
b) Prosthetic valve
c) Implanted artificial pacemaker
d) Dilated cardiomyopathy
e) Less than 40 years of age
f) Poorly delineated LA endocardial border on 2-
dimensional echocardiogram

Baseline 2-dimensional echocardiography with 
Doppler studies was done on each patient including LA 
volume index determination. LA volume was determined 
by the biplane area-length method.15 The. area of the LA 
was traced at end-ventricular systole just before opening 
of the mirral valve. These were taken from the 4-chamber 
and 3-chamber views without foreshortening , and 
excluding the LA appendage and pulmonary vein 
confluences. The perpendicular lengths from these views 
were measured midline of the annulus to the superior 
aspect of the LA. The formula used for computing LA 
volume was 4-chamber area X 3-chamber area X 0.85/ 
mean length.15 The computed LA volume was indexed to 
the body,su_rface area with a formula of height in centimeter
+ weight in kilogram - 160/100 + 1. Diastolic function
was also assessed utilizing previously published and
validated parameters.3

·
6
·
17 Protocol for Dobutamine stress

echocardiography was followed with incremental infusions
of Dobutamine at 5, 10, 20, 30 and 40 ug/kg/min every

3 minutes, with or without atropine to reach at least the 
85% predicted maximum heart rate computed for the 
patient's age. Another LA volume index was obtained at 
the peak of the procedure. Wall motion and contractility 
of the left ventricular wall were likewise noted to assess 
the presence of ischemic myocardium using the four 
strandard echocardiographic views of parasternal long axis 
(PLAX), short axis (SAX), apical 2 and 4-chamber. Another 
experienced echocardiographer was asked to review the 
previously interpreted 2-dimensional echocardiograms of 
the above patients for confirmation of the LV wall motion 
status. Only two (2) sonographers were designated to do 
the echocardiographic studies including measurements of 
LA volume to maintain· uniformity. 

Clinical data and profile of every patient were also 
noted including the age, gender and risk factors for CAD. 

Enrolled patient; were grouped into those with and 
without ischemic myocardium with their corresponding 
LA 'Volume indices for comparison and association analysis. 

Statistical Analysis 

Data were expressed 111 frequency and percent 
distribution and values as mean ± standard deviarion. 

Association analysis utilized chi-square test for 
categorical data or student t-test for continuous data. 

RESULTS 

There were forty-four (44) patients included in the 
study with a mean age of 64 years. Majority of the 
subjects were females (64%). There seems to be no 
association between age and gender and the occurrence of 
wall morion abnormality. Table 1. 

Majority of the patients (91 %) had evidence of 
diastolic dysfunction at baseline study. However, the 
presence of diasrnlic dysfunction at baseline srudy did nor 
seem to be associated with the development of myocardial 
ischemia. So too are the presence of diabetes mellicus and 
hypertension which were the common CAD risk factors. 
Table II. 

There were thirty-one (31) patients with normal wall 
motion (NWM) and thirteen (13) patients with abnormal 
wall motion (AWM). The mean baseline LAVI in patients 
with NWM is 22.90 (±7.40). The range is 13.0 - 39.0 
cc/m2

. The mean baseline LAVI in patients with AWM is 
28.18 (±10.53) with a range of 12.0 - 47.0 cc/m2.The 
mean baseline LAVI in patients with AWM is higher 
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Table I. Baseline Characteristics (n=44) 

Normal wall motion Abnormal wall motion p-value 

(n=31) (n= 13) 
Age 64 (:t:8.45) 64 (±12.52) 0.989 

Gender No. % No. % 

Male 9 29 7 54 0.112 
Female 22 71 6 46 0.172 

Table II. Association of Different Factors with Wall Motion Abnormality 

Factors Normal Wall 
Motion 

n=31 (%) 

Abnormal Wall p-value
Mocion 

n=13 (%) 

Presence of Baseline 
Diastolic Dysfunction 29 (93.5) 11 (84.6) 0.570 
Diabetes Mellicus 6 (19.4) 3 (23.1) 1.000 
Hypertension 13 (41.0) 3 (23.1) 0.314 
Smoking 0 (O) (7.7) 0.295 

Table Ill. Assessment of Left Atrial Volume Index (cc/m2) 

Observation Normal Wall Motion Abnormal Wall Motion p-value 
Period (n=31) (n=l3) 

Baseline Mean 22. 9 (:t 7.40) 28.18 (:t:10.53) 
Range 13.0- 39.0 12.0-47.0 

Peak Mean l 7.77 (:t:5.77) 28.83 (:t l 0.02) 
Range 7.0-34.0 14.3 -48.0 

Difference Mean - 5.13 (:t:5.68) + 0.65 (:t:6.58)

p-value (for difference 0.000 0.729 

from baseline ro peak 
wirhin group)

0.064 

0.000 

0.005 

compared to the baseline LAVI in patients with NWM. 
However, the difference in baseline LAVI between the two 
groups is not statistically significant (p=0.064). 

The mean peak LAVI in patients with NWM is 17.77 
(±5.77). The range is 7.0 - 34.0 cc/m2

• The mean peak 
LAVI in patients with AWM is 28.83 (± 10.02) with a 
range of 14.3 - 48.0 cc/m2

• The mean peak LAVI in 
patients with AWM is higher compared to the mean peak 
LAVI in patients with NWM. The difference in peak LAVI 
between the two groups is statistically significant 
(p=0.000). 

The mean difference from baseline to peak among 
patients with NWM is -5.13 (±5 .68); while the mean 
difference is 0.65 (±6.58) in the AWM group. There is a 
statistically significant difference berween these two 
groups . Furthermore, in the NWM group, there is a 
significant drop in t,AVI from baseline to peak of 

dobutamine infusion. Those patients with wall motion 
abnormality did not show any statistically significant 
change. Table III. 

Seven (7) of the thirteen (13) patients who had 
abnormal wall motion on DSE eventually underwent 
coronaty angiography and all of them were proven to have 
coronaty artery disease. 

DISCUSSION 

Diascolic dysfunction reflects the abnormal relaxation 
and filling patterns of the left ventricle.· It predicts 
cardiovascular events in a wide spectrum of individuals 
with or without coronary artery disease.1

•
7

•
9 Data would 

show that LV diastolic function is a more sensitive 
indicator of CAD than systolic function and new wall 
motion abnormaliry.2•

11 Because the LA is exposed to LV 
filling pressures during diascole, its size is influenced by 
the same faccors that determine diastolic filling pressures. 10 

LA volume is a more stable parameter of LV diastolic 
function compared to Doppler studies, integrating the 
effects of elevated LV filling pressures from preexisting 
cardiovascular conditions as well as acute disease. 
C onsidering the strong association of LAVI with left 
ventricular diastolic function, 1•5•12 one can hypothesize 
that LA volume indexed to body surface area could be an 
indicacor of a probable stress-induced myocardial ischemia. 
An important finding of this study revealed that LAVI 
significantly dropped from 22.9 cc/m2 co 17.77 cc/m2 at 
peak Dobucamine dose in patients with normal wall 
motion. This is in contrast to the findings in patients 
with ischemic myocardium where LAVI remained 
unchanged if not increased at peak Dobucamine infusion 
(Table III). Above findings were irrespective of patient's 
baseline diastolic function. Sigwart and colleague 13 

demonstrated in their study the significant increases in 
LA mean pressure and LA maximal volume after the 
occlusion of left anterior descending artery during 
percutaneous cransluminal coronary angioplasty (PTCA). 
Indeed, increased LA volume has been associated �ith 
abnormal LV filling pressures and LV relaxation, 1• 10 which 
are expected hemodynamic consequences of patients with 
ischemic myocardium. 

Nee LAVI change from baseline co peak during DSE 
has been demonstrated by this study to indicate presence 
or absence of myocardial ischemia by correlating it with 
wall motion abnormality. 
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Although, there were only seven (7) of the thirteen 
(13) patients with wall motion abnormality on DSE who
eventually underwent coronary angiography, all of them
were proven. to have coronary artery disease.

CONCLUSION 

This study demonstrated that during peak 
Dobutamine stress, the LAVI which reflects indirectly the 
LV relaxation and filling pressures would decrease in 
patients with normal myocardium. On the other hand, 
patients who had evidence of myocardial ischemia would· 
have no significant change if not an increase in LAVI at 
peak Dobutamine stress. 

The mean peak LAVI of patients who had myocardial 
ischemia was 28.83 (± 10.02) cc/m2

, while those patients 
without wall motion abnormality had a mean peak LAVI 
of 17.77 (±5.77) cc/m2

• 

Age, gender, hypertension and diabetes mellirus, as 
well as presence of diastolic dysfunction at baseline 
Doppler study seem to be not associated with the 
occurrence of wall morion abnormality. 

LAVI change during Dobutamine stress 
echocardiography therefore, could be an important 
indicator in the detection of CAD. 

Limitations 

The study has limited number of patients co establish 
the definite correlation of co-morbid factors like age,. 
hypertension, diabetes mellitus and smoking with the 
occurrence of wall motion abnormality. 

A study with larger population is recommended to 
further establish the trend of increase in LAVI of patients 
with abnormal wall motion at peak DSE. 
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