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= Abstract=

Evaluation of Left Ventricular Function by Dynamic
Exercise Echocardiography in Normal Subjects

Kyeong Joong Kim, M.D., Yang Kyu Park, M.D., Ock Kyu Park, M.D.
Department of Internal Medicine, Wonkwang University, School of Medicine

To determine the level of exercise for dynamic exercise echocardiography and to eval-
uate the changes of cardiac work loads in normal subjects, the authors performed M-mode
echocardiography at rest and during 20° supine bicycle exercise in 10 normal subjects with
good image of left vefntricle. A special, self-made 20° supine exercise table was used on
which the subject’s chest could be immobilized to record echocardiograms during exercise.
The recordings were always performed just below the tip of the anterior mitral leaflet. In-
terpretable left ventricular M-mode echocardiograms were obtained at a submaximal exer-
cise level with mean heart rate of 132+ 21 beats/min. Left ventricular end-diastolic dimen-
sion, an index of preload, showed no significant change duririg exercise. But left ventricu-
lar end-systolic dimension decreased significantly(p<<0.01) and % fractional shortening inc-
reased significantly(p<{0.01). Peak-systolic left ventricular wall stress increased significantly
(p<0.01) during exercise but end-systolic wall stress did not. Both end-systolic wall stress
/end systolic dimension ratio and systolic blood pressure/end-systolic dimension ratio inc-
reased during exercise(p<0.01).

The results suggest that dynamic exercise echocardiography is a suitable method measur-
ing various parameters of cardiac mechanics during submaximal exercise, whereas it's not
available during maximal exercise.

KEY WORDS : Exercise echipcardiography * Left ventricular function.
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Fig. 1. Left ventricular M-mode echocardiograms at rest(left) and exercise(right) in a 52-year-old wo-
man. The scale and paper speed are the same for both.
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Fig. 2. Table for 20° supine ergometer exercise.
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Fig. 3. A M-mode echocardiogram of left ventricle during exercise. There is a loss of echocardiogram
of left ventricle due to marked interference with respiration. Insp : inspiration, Exp : expiration.
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Table 1. M-mode echocardiographic data at rest and during 20° supine ergometer exercise

Case 1 2 3 4 5 6 7 8 9 10 Mean SD
Age(year) 55 51 52 64 44 43 40 62 70 54 Y 10
Sex F F F F M M M M M M

BP Re 110/70 130/70 100/60 120/80 120/70 110/70 130/80 120/80 110/80 160/90 120/75 14/9
(mmHg) Ex 150/80 160/80 180/100180/100 190/80 160/70 190/80 150/90 170/90 230/90 176/86 24/10*
HR Re 674 584 654 632 594 679 696 602 612 716 64 5
(bpm) Ex 141 83 129 152 126 144 153 120 144 129 132 21*

Dd Re 525 488 472 455 479 518 616 506 517 504 510 044
(cm) Ex 494 526 489 466 48 520 611 517 499 531 514 040
Ds Re 343 335 323 292 342 353 419 336 347 333 342 032
(cm) Ex 312 29 310 324 28 277 3% 297 305 287 309 033
Td Re 064 068 08 074 078 061 070 074 076 090 074 009*
(cm) Ex 070 068 08 066 056 054 072 069 079 096 071 012
TS Re 113 112 146 123 122 136 138 136 146 174 135 019

(cm) Ex 117 132 135 103 125 139 143 138 166 193 139 025
%FS Re 35 31 32 36 29 32 32 34 33 34 328 20
Ex 37 4 I 30 41 47 35 43 39 46 399 53*
PSS Re 269 274 151 212 212 2719 343 - 239 218 254 245 52
Ex 310 366 316 372 493 466 482 331 310 360 381 73
ESS Re 84 97 51 67 83 69 99 70 61 67 %16
Ex 97 83 9% 143 102 71129 74 68 68 9 2
ESS Re 24 29 16 23 24 20 24 21 18 20 22 4
/Dsl Ex 31 28 31 4 35 26 33 25 22 24 30 6*
SBP Re 32 39 31 41 35 31 31 36 32 48 36 5
/Dsl Ex 48 54 58 56 66 58 48 51 56 80 58 9*

*p<0.01

BP, blood pressure : HR, heart rate : Dd and Ds, left ventricular end-diastolic and end-systolic dime-
nsion : Td and Ts, end-diastolic and end-systolic thickness of left ventricular posterior wall + % FS
% fractional shortening s PSS(10° dyn/en), peak systolic wall stress of left ventricle + ESS(10° dyn/
crf), end-systolic wall stress of left ventricle s ESS/Dsl. end-systolic wall stress of left ventricle/systo-
lic dimension index of left ventricle ; SBP/Dsl, systolic blood pressure/systolic dimension index of
left ventricle ; Re, rest ; Ex, exercise.
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Fig. 4. Effects of exercise on left ventricular end-diastolic(Dd) and end-systolic dimension(Ds), and
fractional shortening(% FS). *p<<0.01
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Fig. 5. The effects of exercise on peak systolic wall stress(PSS) and end-systolic wall stress(ESS).
*p<0.01
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Fig. 6. The effects of exercise on end-systolic wall stress/end-systolic dimension(ESS/Ds) and systolic
blood pressure/end-systolic dimension(SBP/Ds). *p<<0.01
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