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Summary

The clinical profiles in patients with hypertrophic cardiomyopathy who had exercise-induced
deterioration in systolic performance of the left ventricle (LV) were investigated using exercise
echocardiography. The materials consisted of 32 patients, which who categorizedin two groups ac-
cording to the extent of 9, shortening fraction of the LV (%SF) at the peak exercise; 21 whose %SF
was increased (group I: from 40.9+7.29, at rest to 44.2+8.0%, at the peak exercise) and 11 whose
9, SF was decreased (group II: from 40.8+7.3%, to 34.8+6.9%). There were no significant dif-
ferences between these two groups as to the resting echocardiographic data or the prevalence of pres-
sure gradient in the LV outflow tract. The frequency of symptoms, such as chest pain and exertional
dyspnea, was higher in the group II (73%) than in the group I (38%). The time of exercise tolerance
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was significantly shorter in group II than in group I (I: 9.2+1.9 min., II: 7.4+2.6 min., p<0.05).
Five patients (45%) in group II and four (19%) in group I developed at least 2 mm ST segment
depression during exercise electrocardiography. Twenty-four hour ambulatory ECG monitoring
showed a high prevalence of ventricular arrhythmias in group II. Seven (789%,) of nine patients in
group IT and five (28%,) of 18 in group I had abnormal 2'T1 myocardial scintigrams. Left ventricular
ejection fraction was not significantly different between the two groups, but the end-diastolic pressure
was higher in group II (19+6 mmHg) than in group I (15+4 mmHg). All patients who underwent
coronary arteriography had no significant stenosis.

Thus, there are significant differences in the clinical features between the two groups of patients
who had reciprocal LV responses during exercise. These findings should be considered in the man-

agement of patients with hypertrophic cardiomyopathy.
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Fig. 1. Representative echocardiograms at rest and during the peak exercise.
The upper panel (group I) is an example of augmentation of left ventricular (LV) systolic per-
formance during exercise, and the lower (group II) is exercise-induced deterioration.
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Table 1. Clinical characteristics and echocar-
diographic data at rest

HCM-I HCM-II

N 21 11

Sex (M: F) 19 :2 8:3

Age (yo) 43+7 39+4

LVDd (mm) 44.6+5.6 43.6+£5.8
LVDs (mm) 26.5+4.9 25.8+6.3
%SF (%) 40.9+7.2 40.8+7.3
IVSTd (mm) 18.0+3.3 16.4+2.4
LVPWTd (mm) 11.3+3.1 10.6+2.6
IVS/LVPW 1.65+0.33 1.62+0.35

N=number of cases; HCM =hypertrophic cardio-
myopathy; M=male; F=female; LVDd=left ven-
tricular end-diastolic diameter; LVDs=left ventric-
ular end-systolic diameter; 9%SF=9, shortening
fraction; IVSTd=thickness of the interventricular
septum at end-diastole; LVPWTd=thickness of the
left ventricular posterior wall at end-diastole.

Values are given as means+SD.

Nhoiz.

2. pEERkosEE (Fig. 2)
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Table 2. Heart rate, systolic blood pressure
and time of exercise tolerance in the
two groups

HCM-I HCM-II
Heart rate (/min) Rest 66+9 62+12
Peak  136+15 125+24
SBP (mmHg) Rest 125+18 118+12
Peak 177+30 158+23

Exercise time (min) 9.2+1.9 7.4+2.6*

Significantly different from group I value (*p<
0.05).
SBP =systolic blood pressure, peak=peak exercise.

3. LERME (Table 3)
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Fig. 2. Prevalence of symptoms in both groups.
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Table 3. Electrocardiographic data in the two

groups
HCM-I HCM-II
(n=21) (n=11)
SV,+RV; or RVg (mV) 5.6+1.9 4.5+2.5
Abnormal Q 8 (38%) 5 (45%)
Giant negative T 7 (33%) 2 (18%)
(>1.0mV)
Positive exercise test 4 (19% 5 (45%)

Values are given as means+SD.

Tabel 4. Prevalence of arrhythmias monitored
by 24 hours ambulatory ECG in the
two groups

HCM-I (n=16) HCM-II (n=9)

PVCs 8 (50%) 8 (89%)
vT 1 (6%) 2 (22%)
Transient Af 2 (13%)
PACs or PAT 7 (44%) 6 (67%)
Sinus arrest or

bradycardia 2 (22%)

PVC=premature ventricular contraction; VT =ven-
tricular tachycardia; PAC=premature atrial contrac-
tion; PAT =paroxysmal atrial tachycardia.
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Fig. 3. Comparisons of LV ejection fraction
(LVEF) and LV end-diastolic pressure (LVEDP)
between the two groups.
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Fig. 4. Number and distribution of perfusion defects in myocardial scintigraphy in the

two groups.

Significantly different from the group I value (*p<0.05).

Echocardiography
— Exercise —
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Fig. 5. Summary of exercise echocardiography, electrocardiography and myocardial

scintigraphy in 27 cases.
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Fig. 6. Exercise electrocardiograms and myocardial scintigrams in a case of group II
Significant ST-T depression is seen in V-V leads during exercise. Perfusion defects are clearly

seen in the anterior wall, septum and at the apex.
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Fig. 7. Microscopic features of the endomyocardial biopsy specimen of the left ventricle

of the case shown in Fig. 6.
Myocardial fiber disarray and fibrosis are clearly seen.
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