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Background. A decline in left ventricular (LV) ejection fraction in response to mental stress 
and exercise is regarded as an indicator of myocardial ischemia. In patients with LV dysfunction, 
the ejection fraction is sensitive to afterload, which increases during stress. Thus, the effects of 
mental stress and exercise on LV systolic function in patients with cardiomyopathy were 
examined. 

Methods. The ambulatory nuclear VEST (Capintec, Inc., Ramsey, N.J.) was used to monitor 
LV ejection fraction in patients with cardiomyopathy (10 idiopathic and 9 ischemic). Patients 
underwent a series of mental stress tests (serial 7s, Stroop color, and Paced auditory addition) 
and treadmill exercise. Hear t  rate, systolic blood pressure, and LV ejection fraction were 
measured. 

Results. Mental stress and exercise increased heart  rate and systolic blood pressure. For 
idiopathic cardiomyopathy, LV ejection fraction decreased during serial 7s, Stroop color, Paced 
auditory addition and exercise by - 8 %  +- 6%, - 7 %  -+ 5%, - 7 %  -+ 3%, - 9 %  -+ 10%, 
respectively. For ischemic cardiomyopathy, LV ejection fraction declined by - 4 %  _+ 3%, 
- 7 %  + 5%, - 6 %  + 3%, - 2 %  "4- 6% during the same stress tests. There was no difference 
between the idiopathic and ischemic groups. Each patient showed a 5% or greater decline in LV 
ejection fraction during one mental stress test. There was an inverse relation between changes 
in LV ejection fraction and systolic blood pressure during all mental stress tests and exercise 
(r = -0 .47 ,  p < 0.0001). 

Conclusions. In patients with depressed baseline systolic function, the decline in systolic 
function during mental stress and exercise could be related in part  to increases in LV afterload. 
(J NUCL CARDIOL 1995;2:144-50.) 
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Mental stress has been used to evaluate patients 
with systemic hypertension 1-3 and coronary artery dis- 
ease. 4-6 Various mental stressors can affect cardiovas- 
cular parameters, such as heart  rate, systolic blood 
pressure, and myocardial oxygen consumption, in a 
manner  similar to exercise. 5'6 In addition, mental 
stress can cause a deterioration in hemodynamics in- 
dependent  of changes in heart rate and blood pres- 
sure in patients with recent myocardial infarction. 7 
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By increasing myocardial oxygen demand, mental 
stress can precipitate myocardial ischemia in patients 
with coronary artery disease. 5,6,8-12 A decline in left 
ventricular (LV) ejection fraction with mental stress, 
as with exercise, is considered an indicator of myo- 
cardial ischemia. 6 The decrease in ejection fraction 
with mental stress has been demonstrated in patients 
with ischemic heart disease who have mild to mod- 
erate LV dysfunction. 6'13 However, LV ejection frac- 
tion is sensitive to afterload, especially when LV 
function is abnormal. 7 As afterload is a primary 
determinant of LV function, TM decreases in LV 
ejection fraction during mental stress testing could be 
secondary to the effect of increased afterload rather 
than because of ischemia. It is well appreciated that 
LV ejection fraction can decline during exercise in 
patients with cardiomyopathy. 15 We postulated that 
patients with cardiomyopathy would have declines in 
LV ejection fraction during mental stress and exercise 
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tha t  were  due  to changes  in L V  a f t e r load  as e s t ima ted  
by systolic b l o o d  pressure ,  a n d  tha t  these  changes  
would  be  i n d e p e n d e n t  of  i schemia .  T h e  effects  o f  
men ta l  stress in pa t i en t s  wi th  d i l a t ed  c a r d i o m y o p a t h y  
have b e e n  desc r ibed  for  d ias to l ic  funct ion,  16 bu t  have 
no t  been  s tud ied  for  systolic funct ion.  

METHODS 

Patient Population. Patients were recruited for the 
study from an outpatient heart failure clinic. All patients 
had LV dysfunction but were clinically stable and able to 
perform treadmill exercise. Patients were in the New York 
Heart  Association class 3 by subjective assessment and by 
measurement of maximal oxygen consumption during 
exercise. We excluded patients with a recent myocardial 
infarction (6 months), exertional angina, recent hospital- 
ization (3 months) for an exacerbation of congestive heart 
failure, or cardiac rhythm other than sinus rhythm or sinus 
tachycardia. We also excluded patients who did not have 
prior coronary angiography to define the cause of the LV 
dysfunction or could not exercise. Finally, we eliminated 
patients who did not have exercise 201T1 scintigraphy 
performed within 3 months of the study or who had 
evidence of myocardial ischemia on the study. We divided 
the patients into two groups based on the presence or 
absence of coronary artery disease. There were 10 patients 
who had ischemic cardiomyopathy with prior myocardial 
infarction and angiographically demonstrated coronary 
artery disease and 11 patients who had normal coronary 
arteries and idiopathic cardiomyopathy. One patient in 
each group had a technically inadequate VEST study and 
they were excluded from further analysis. The clinical 
severity of the LV dysfunction in the 19 patients included in 
this analysis is notable by their poor prognosis. In the 18 
months since recruitment was completed, seven patients 
had heart transplantations, five died, and seven remained 
with class 3-4 congestive heart failure. 

As noted, all patients had maximal exercise testing with 
2~ scintigraphy within 3 months before entering the 
protocol. Patients exercised on a modified Naughton 
protocol until developing dyspnea or fatigue. No patient 
had angina during exercise. At  peak exercise patients were 
injected with 3 mCi 2mTl intravenously and then exercised 
for an additional minute. Patients had planar imaging in left 
anterior, 45-degree and 70-degree, and left lateral positions 
using standard techniques. After a 3- to 4-hour delay, 
patients returned for repeat imaging in the same views. 
Images were interpreted qualitatively by nuclear cardiolo- 
gists blinded to the clinical data. No patient had 2mT1 
redistribution suggesting ischemia. 

Radinnuclifle Angingraphy. The patient 's red blood 
cells were labeled with 25 mCi 99mTc pertechnetate by the 
in vivo technique. A standard gamma camera (GE Starcam, 
Milwaukee, Wis.) was positioned over the patient in the best 
left anterior oblique view. Radionuclide data were acquired 
of 4000 counts/pixel in the field of view. Regions of interest 
were drawn around the end-diastolic and end-systolic 

frames, and LV ejection fraction was calculated from the 
background corrected images in a standard manner. 

VEST. The VEST (Capintec, Inc, Ramsey, N.J.) con- 
sists of one sodium iodide and one cadmium telluride 
radiation detector (the former positioned over the LV 
blood pool, the latter over the lung to measure background) 
attached to a semirigid plastic garment, a microprocessor, 
an electrocardiographic (ECG) gating device, a battery 
power supply, and a modified Holter tape recorder. Count 
data were acquired in a gated format starting with the R 
wave of the ECG. A background factor was determined to 
equate the VEST baseline ejection fraction to that obtained 
by the gamma camera. Because the background activity 
monitored over the lung did not change during the stress 
tests, this constant factor was applied in the calculation of 
subsequent ejection fractions. The VEST continuously 
records the ECG waveform and the radioactivity counts 
from the LV blood pool. Data analyses were performed off- 
line with a dedicated minicomputer. Heart  rate, LV ejection 
fraction, end-diastolic and end-systolic counts, and the ST 
segment level were calculated for each 30-second interval. 
Relative counts were expressed as 100% at the beginning of 
the study so that changes in cardiac volume could be 
determined during the various stress tests. The optimal 
position of the VEST detector over the left ventricle was 
determined in the best LAO view with the gamma camera 
and a positioning target in place of the detector. The VEST 
was positioned initially with the patient in the supine 
position. Then the patient was placed in the semirecumbent 
position, and small adjustments of the detector were made. 
The position of the detector over the left ventricle was 
confirmed in the standing position. This procedure was 
repeated a t  the end of the protocol to ensure that no 
significant movement of the detector had occurred. 

Stress Testing. During a 10-minute rest period, heart 
rate, blood pressure, and data from the VEST were 
recorded. Blood pressure was measured every 60 seconds 
with an automated blood pressure cuff (Dinamap, Critikon, 
Tampa, Fla.). The patient performed a series of three 
mental stress tests. The tests were administered with the 
patient in a semirecumbent position. Each test required 
between 1.5 to 5 minutes to complete. After each test, heart 
rate and blood pressure were allowed to return to rest 
levels. This required at least 5 minutes: The patient was 
asked to perform serial 7s, subtracting 7 from a fixed 
number in a serial fashion as quickly and accurately as 
possible. The patient then performed the Stroop color word 
test in which conflicting visual data was presented at rapid 
delivery rates. The third test was the Paced auditory serial 
addition task. The patient was instructed to add two 
sequential numbers as he hears a list of numbers from a tape 
recording. The numbers are presented on the tape at 
increasing speed. After at least a 10-minute rest period, the 
patient underwent symptom-limited treadmill exercise test- 
ing, which used the modified Naughton protocol. The test 
was performed while the patient was wearing the VEST. 
Heart  rate was recorded continuously. Blood pressure 
readings were obtained by cuff sphyganomometry at 
3-minute intervals. 
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Table  1. D e m o g r a p h i c s  

Idiopathic lschemic 

Age (yr) 58 --- 9 56 • 7 
Sex (M/F) 9/1 8/I 
Systolic b lood pressure  (mm Hg) 128 • 13 I 18 • 15 
Hear t  rate  (BPM) 70 --- 9 77 -+ 12 
Left ventricular e ject ion fraction (%) 33 --- 9 27 --- 9 
Medica t ions :  

Digoxin 10 8 
ACEI 8 7 
Diuretics 10 9 
Enoximone 3 3 
Anticoagulants  10 9 
Antiarrythmics 3 3 
Nitrates 1 7* 
Dilt iazem 0 4 t  
Propranolol 1 1 

*p = 0.02; tP  = 0.07 ischemic vs idiopathic; ACEI = angiotensin converting enzyme inhibitor. 

Table  1.  H e m o d y n a m i c  a n d  e j e c t i o n  f r a c t i o n  r e s p o n s e  t o  s t r e s s  

Change HR Change SPB Change LVEF Decline LVEF _> 5% 
Stress (b/rain) (mmHg) (%) (no. of  patients) 

Idiopathic ca rd iomyopa thy  
Serial 7s + 13 --- 13" + 10 --- 7* - 8  • 6* 7/10 
S t roop  + 1 0  + 8* + 1 3  • 4* - 7  • 5* 7/10 
Addition + 1 0  • 8* + 1 2  • 6* - 7  • 3* 8 /10  
Exercise + 6 8  • 27* + 18 • 16" - 9  • 10" 9/10 

Ischemic  card iomyopathy  
Serial 7s + 5  • 4 + 8  • 4* - 4  • 3* 6/9 
S t roop  + 7  • 3* + 13 +-- 4* - 7  _ 3* 8/9 
Addition + 5  • 3 + 9  • 4* - 6  • 3* 7/9 
Exercise + 5 0  • 25* + 15 • 13" - 4  • 6 6/9 

Data are expressed as mean _+ SD or number of patients. 
*p < 0.05 baseline vs stress. 
HR = Heart rate; LVs = left ventricular ejection fraction; SBP = systolic blood pressure. 

Analysis. Data are presented as mean • SD. The 
change in each variable from the preceding baseline was 
calculated. V E S T  radionuclide data for two successive 30- 
second intervals were averaged. Thus the new baseline con- 
sisted of the two readings just preceding the next stress test. 
The two successive lowest ejection fractions during each 
mental  stress were recorded. During the exercise testing, 
the ejection fractions 30 seconds before and at peak exercise 
were recorded. The  relative end-diastolic and end-systolic 
volumes during those two 30-second readings were noted. 
The ST segment depression was considered significant if it 
were 1 mm or more and persisted for 60 seconds or  longer. 

Within each group, the effects of the four stresses on 
the various cardiovascular parameters  were compared by 
repea ted  measures analysis of variance (ANOVA).  If  a 
significant difference was detected by the A N O V A ,  a 
Neuman-Keuls  test was performed to ascertain where the 

differences were. Demographic  differences between the 
two groups were analyzed by Student t test. Linear 
regression analysis was used to correlate the changes in 
systolic blood pressure and LV ejection fraction during 
mental  stress and exercise. 

RESULTS 

Pat ient  Charac ter i s t i c s .  ( T a b l e  1). T h e r e  w e r e  

10 p a t i e n t s  w i th  i d i o p a t h i c  and  9 w i t h  i s c h e m i c  

c a r d i o m y o p a t h y .  T h e  two  g r o u p s  w e r e  s imi la r  wi th  

r e s p e c t  to  age, sex, r e s t i ng  h e a r t  ra te ,  b l o o d  p ressure ,  

and  L V  e j e c t i o n  f r ac t ion .  M o s t  p a t i e n t s  w e r e  t ak ing  

digoxin,  d iure t ics ,  an t i coagu l an t s ,  a n d  a n g i o t e n s i n  

c o n v e r t i n g  e n z y m e  inh ib i to rs .  M o r e  p a t i e n t s  in t h e  

i s c h e m i c  g r o u p  w e r e  t r e a t e d  wi th  n i t r a t e s  a n d  ca l c ium 
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Figure 1. Example of continuous recording from patient 
no. 12 (idiopathic cardiomyopathy) during three mental 
stress tests: serial 7s, Stroop color, and Paced auditory serial 
addition task. Vertical lines denote onset and termination 
of each mental stress test. Arrow during each stress is added 
for clarity. On top, relative LV volumes, end-diastolic (solid 
line) and end-systolic (broken line). On bottom, heart rate in 
beats/min (BPM) (solid line) and LV ejection fraction (EF) 
in percent (%) (broken line). 

channel blockers. One pat ient  in each group was 
treated with propranolol  at low doses. 

R e s p o n s e  t o  M e n t a l  S t r e s s  a n d  E x e r c i s e .  

(Table 2). Mental  stress was associated with an 
increase in heart  rate and systolic blood pressure. 
Patients with idiopathic cardiomyopathy tended to 
have a greater increment in heart  rate and blood 
pressure, and a larger decline in LV ejection fraction 
than patients with ischemic cardiomyopathy. As 
expected, heart  rate increased to a greater  degree 
during exercise in comparison with mental  stress. The 
increase in systolic blood pressure during exercise was 
comparable to the change during mental  stress. Both 
groups showed a similar decline in LV ejection 
fraction during mental  stress and exercise. A patient 
example is illustrated in Figure 1. Similar to the 
example, the decline in LV ejection fraction during 
the mental  stress tests in both groups was abrupt. 
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F i g u r e  2. Plot of change in left ventricular ejection fraction 
(LVEF) and systolic blood pressure (SBP) during mental 
stress and exercise (4 data points/patient), Closed 
squares = idiopathic, open squares = ischemic. 

During the exercise, however, changes in ejection 
fraction were continuous, tending to reach a maxi- 
mum toward peak exercise. Each patient showed a 
5% or greater  decline in LV ejection fraction during 
one mental  stress test. 

The declines in LV ejection fraction during men- 
tal stress were associated with no change from base- 
line in relative end-diastolic volume (+0 . 4% _+ 
3.2% and - 0 . 6 %  _+ 3 .1%,p  = ns), but an increase 
in relative end-systolic volume ( + 6 %  + 3% and 
+ 5 %  _ 2%, p < 0.05 for both) in idiopathic and 
ischemic cardiomyopathy, respectively. Because the 
increase in heart  rate was accompanied by a decline in 
stroke volume, there was no significant change in rela- 
tive cardiac output  in either group during each mental  
stress test. Exercise intensity was similar in both 
groups, 4:6 _+ 1.5 and 3.8 _+ 1.7 METS in idiopathic 
and ischemic cardiomyopathy, respectively. During 
exercise, relative end-diastolic and end-systolic vol- 
umes increased in both groups. For the patients 
with idiopathic cardiomyopathy, end-diastolic and 
end-systolic volumes increased by + 3% + 4% and 
+ 7% + 5%, p < 0.05 versus baseline. For the isch- 
emic group the corresponding changes in LV volumes 
were + 4 %  _ 5% and + 5 %  -+ 5 % , p  < 0.05 versus 
baseline. Relative cardiac output  increased signifi- 
cantly during exercise in both groups. There was an 
inverse relation between changes in LV ejection frac- 
tion and systolic blood pressure during all mental  
stress tests and exercise for all patients (r = -0 .47,  
p < 0.0001, SEE = 5.1) (Figure 2). There  was a less 
significant relation between the change in heart rate 
and LV ejection fraction during stress (r -- -0 .28,  
p = 0.01, SEE = 5.53). In patients without left 
bundle branch block (n = 12), no patient demon- 
strated 1 m m  or greater  ST segment depression for 60 
seconds or longer during mental  stress or exercise. 
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DISCUSSION 

In this study, we examined the effects of mental 
stress and treadmill exercise on LV systolic function 
in patients with cardiomyopathy. The data suggest 
that part of the decline in LV ejection fraction during 
mental stress and exercise in these patients is related 
to an increase in systolic blood pressure. 

LV ejection fraction usually remains unchanged 
or increases modestly during mental stress in normal 
subjects, a7-19 In contrast, patients with coronary 
disease have a decline in LV ejection fraction during 
mental stress, thought to be secondary to provocable 
myocardial ischemia. 6,17,2~ In the study of Rozanski 
and colleagues, 6 59% of their coronary patients had 
wall-motion abnormalities and 36% had a fall in LV 
ejection fraction of 5% or greater during mental 
stress. Their patients had significant elevations in 
blood pressure and heart rate during mental stress, 
major determinants of myocardial oxygen consump- 
tion. Declines in LV ejection fraction were considered 
to be ischemic in origin since they were highly 
associated with regional wall-motion abnormalities. 6 
In several studies in which nonimaging radionuclide 
detectors have been used a decline in LV ejection 
fraction during mental stress, ~7,2~ exercise, ~7 or rou- 
tine activity 21'z2 has been relied on as a sign of 
ischemia. With the use of coronary angiography, 
Yeung and associates 23 demonstrated that mental 
stress caused paradoxical vasoconstriction of coro- 
nary segments that correlated to the abnormalities 
produced by the intracoronary injection of acetylcho- 
line. These data imply that mental stress prompts an 
abnormal vasomotor response in coronary segments 
with atherosclerotic changes and endothelial dysfunc- 
tion. 23 Therefore both increases in myocardial oxygen 
demand and decreases in coronary blood flow could 
precipitate ischemia during mental stress in patients 
with coronary artery disease. 

Decreases in LV ejection fraction in response to 
mental stress and exercise could be in part secondary 
to the effects of increased afterload. Afterload is a 
major determinant of ejection performance? 4 LV 
ejection fraction is more sensitive to changes in 
afterload in the setting of reduced LV function. 24,25 
Since mental stress results in substantial increases in 
blood pressure, a major component of wall stress, it is 
likely that this form of stress increases LV afterload. 
The effects of mental stress on ventricular perfor- 
mance in cardiomyopathy and the association with 
LV afterload have not been described previously. Our 
data correspond with the information on mental 
stress and exercise obtained by Breisblatt et al. 26 in 
hypertensive patients. In their hypertensive patients 
with evidence of LV hypertrophy, mental stress and 

exercise caused significant elevations in blood pres- 
sure and declines in LV ejection fraction measured by 
the VEST. The authors noted that the decline in LV 
ejection fraction during stress was preceded by 
substantial elevations in blood pressure. Further- 
more, stresses causing the greatest increase in blood 
pressure wer6 associated with the largest declines in 
ejection fraction. 26 The modest inverse relation be- 
tween changes in systolic blood pressure and LV 
ejection fraction in the current study, suggests a role 
for LV afterload in mediating the decline in ejection 
fraction in patients with severe systolic dysfunction. 

A decline in LV ejection fraction has been 
described previously in patients with cardiomyopathy 
during exercise. 15 In the study of Schoolmeester and 
colleagues, 15 the patients with ischemic cardiomyop- 
athy demonstrated a decline in LV ejection fraction 
during exercise, whereas those with idiopathic car- 
diomyopathy showed an increase. However, in the 
studies of Hecht et al. 27 and Port et al., 28 a wide 
variation in exercise ejection fraction was noted. In 
Port's study, an increase in LV ejection fraction was 
noted in many patients with ischemic cardiomyopa- 
thy. 28 Differences between studies likely reflect the 
position of exercise (supine vs upright), sex differ- 
ences, the degree of LV dysfunction at rest, exercise 
intensity, and the amount of inducible ischemia. 

In comparison with graded exercise, mental stress 
has a sudden onset and is associated with a precipi- 
tous increase in systolic blood pressure. In addition, 

�9 the pattern of catecholamine secretion during mental 
stress is one of epinephrine predominance compared 
with the predominant norepinephrine secretion dur- 
ing exercise. 29 Despite these differences, our patients 
had similar hemodynamic and functional responses to 
the different stressors. The  down regulation of 
myocardial beta-adrenoreceptors in patients with 
cardiomyopathy may account for the failure of the 
increase in circulating catecholamines to prevent the 
fall in LV ejection fraction during mental stress. 3~ 
This mechanism may also help to explain the declines 
in LV ejection fraction found in all our patients 
during stress compared with the more typical re- 
sponse in patients with coronary artery disease and 
preserved LV function. Approximately 50% to 60% of 
the latter group demonstrate a decline in ejection 
fraction during mental stress and exercise. 6,~3'172~ 
Furthermore, patients with chronic congestive failure 
and severe limitations to their lifestyle may have 
developed aggressive personality traits, which have 
been correlated with stress-induced LV dysfunction 
in patients wtih coronary artery disease and preserved 
LV function. 3a Diastolic function also deteriorates 
during mental stress in patients with cardiomyopathy, 
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which could contribute to the systolic dysfunction 
found in the current study. 1~ In a group of cardiac 
transplant patients, we have demonstrated that those 
patients with abnormal peak filling rates have a 
decline in ejection fraction when challenged with 
methoxamine compared with patients with normal 
diastolic function. ~2 In the study by Breisblatt et al., 26 
12 of 15 patients with hypertension, LV hypertrophy, 
and diastolic dysfunction demonstrated a decline in 
LV ejection fraction during mental stress. Changes in 
valvular regurgitation and the effects of pericardial 
constraint may also influence the functional response 
to increased afterload in the current study. Finally, 
since previous studies examined patients with rela- 
tively intact systolic function, the role of LV afterload 
in those patients was likely to be less than in our 
cohort of patients with myopathic ventricles. 

In our patients with either idiopathic or ischemic 
cardiomyopathy, the depression in LV ejection frac- 
tion during mental stress and exercise occurred 
without evidence of demonstrable ischemia. The 
degree to which ischemia contributed to this response 
is difficult to discern without further study. The 
patients with idiopathic cardiomyopathy had normal 
coronary arteries. However, patients with this disease 
may have abnormal endothelium-dependent coro- 
nary vasodilator function and decreased coronary 
flow reserve. 3a In the setting of abnormal flow reserve, 
significant elevation in myocardial oxygen demand 
and possible coronary artery vasoconstriction could 
precipitate ischemia during stress. The patients with 
ischemic cardiomyopathy had severe coronary disease 
and prior myocardial infarctions. Although they had 
fixed perfusion abnormalities on stress 2~ scintig- 
raphy, subendocardial ischemia would not have been 
easily detected. Also, we did not perform ZmT1 
reinjection that may have detected ischemia in a 
proportion of these patients with fixed defects on 
stress-redistribution imaging. 34 While no patient had 
significant ST segment depression during mental 
stress, this finding is not sensitive for ischemia during 
these maneuvers. 6,1v,19-zz Finding no change in re- 
gional wall motion may have increased the specificity 
of our conclusion that ischemia was not a predomi- 
nant role in the stress-induced LV dysfunction. 
However, it is also likely that the reliability of 
detecting wail-motion abnormalities in these patients 
with diffusely abnormal wall motion would be low. 
Future studies that use metabolic imaging or coronary 
sinus lactate sampling during stress in these popula- 
tions may help clarify the role of myocardial ischemia. 

Limita t ions .  We used systolic blood pressure as 
an estimation of LV afterload. Blood pressure is one 
element of afterload. Measurements of wall stress, 

arterial elastance, or impedance may give better 
correlations with the changes in ejection fraction in 
this population. We did not measure a Ioad indepen- 
dent measure of contractility. It is likely that variable 
increases in contractility during stress contributed to 
the finding that changes in systolic blood pressure and 
LV ejection fraction were only modestly correlated. 
In patients with coronary disease and varying degrees 
of LV dysfunction, Marmor and associates 35 demon- 
strated that cardiac peak power, an index of contrac- 
tility, increased significantly during supine exercise, 
whereas LV ejection fraction was unchanged. These 
data illustrate the afterload dependence of LV 
ejection fraction in these circumstances. 35 Our data 
also suggest a role for increased afterload in the 
change in LV ejection fraction during mental stress in 
this setting. We did not withhold medications before 
stress testing. Thus ischemia may have been averted 
in the ischemic group. Furthermore, rises in blood 
pressure may have been blunted by vasodilator 
therapy. Nonetheless, our results in this cohort of 
patients on medical therapy can be translated better 
into activities of daily life. 

Since depression of LV systolic and diastolic 
function occurs during mental stress and exercise in 
patients with both ischemic and idiopathic cardiomy- 
opathy, these findings may have clinical relevance'. 
One can speculate that frequent, repeated episodes of 
LV dysfunction in this setting may contribute to 
exacerbations of clinical heart failure. Furthermore, if 
these episodes of increased myocardial oxygen de- 
mand during stress are associated with insufficient 
increases in coronary blood flow, the potential exists 
for repeated episodes of myocardial ischemia that 
cause LV dysfunction (stunning). With the use of 
positron emission tomography, Vanovershielde and 
associates 36 demonstrated the role for recurrent 
episodes of myocardial ischemia in producing chronic 
LV dysfunction i n  patients with coronary artery 
disease. Further studies in patients with cardiomyop- 
athy are indicated in this regard. 
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