Journal of Cardiography 7: 551-558, 1977

) E B B el T 2 — K
B ALz v 2 — & —
EHAMIIET L HEORK
%‘-,‘j,

Dynamic exercise echo-
cardiography

T vEER Yasuro SUGISHITA
/NBE 3H Susumu KOSEKI

Summary

In order to obtain information about left ventricular reserve, we have developed a new method of
“dynamic exercise echocardiography”.

The materials consisted of 33 healthy subjects. The exercise was performed in supine position on
the bed designed by us for this new method, where the subject was fixed at their shoulders by attach-
ments to prevent shaking of the body during the exercise. The shoulder attachments were movable
and were regulated to suit with height. Echocardiographic parameters, such as left ventricular dia-
meters, were measured at rest and during exercise when heart rate was 100, 120 per minute and higher.
Cardiac output was calculated by Gibson’s method. In some subjects, cardiac output was measured
simultaneously by dye dilution method using indocyanine green.

In 31 out of 33 cases, in which clear echocardiogram was obtained at rest, good tracing was
also obtained during the dynamic exercise. A good correlation was found between the values of cardiac
output calculated from echocardiogram and those obtained by dye dilution metod, at rest and during the
exercise.

From this ““dynamic exercise echocardiography”, variable informations including left ventricular
dimensions, can be obtained non-invasively, and cardiac reserve can be estimated without difficulties.
This method is expected to be applied for clinical use.
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Fig. 1. Apparatus and procedure of dynamic exercise echocardiography.
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Fig. 2. UCG at rest and during exercise.
Case 1 (21 y., female).

B E B L = =2 — Xk

R #

1. BEHEFOTI—ROER

LR 2 s = — MG S A 33 4
31 T, FRATRIREZ BIROEBHARL = = — X
Beohi. Fig. 2 1321 &kFo LT a—XT7T,
LR RS 58/4y,  SEBhH 13 0 41 F 100747,
120/53 B b DT 5. Fh ZNMEIEFRE I O
Rz LT, EHFoOT 2 — K%
WL F— T CIRR E L b2 TVw B2 L Aib
"5,

Fig. 3 1320 %7, Fig. 4 13609 B 7o 1,
DTH 5D, —JRICEEICAR D ELHFICBCTY
LT o — DA EEIC 7 B A3, ARSI v T
Fhh L 2R L R CERE oL 2 — KRG LR
To. BEFICRFERODABLR YO o — O
RN L ZHND B, T EENTRRET b
%.

2. RELBERFRELDLE

Fa FHEFITPICB W TLLELEERT L X
NTVHEFEMREL, Fx oBER AR
= — [k & o Ml & 1T - 70 (&0 LAk
100/4y (2Tl 7 B & 5 AR IR L 72 2%,
Table 1 » X 524 3, 5, 6, 7 AT D7
<, DAY 100/5y ICES 72 b o 1),

2flzm <, fil1 oE#KHC 270 L 07N H
BRTIENE, WHFEEICE Y EHE & T AR
ofdic, MR & ITZERKE e DT A

Exercise
(Heart rate 120/min)

— 553 —



1T,

/N

Rest
(Heart rate 60/min)

Fig. 3. UCG at rest and during exercise.

Case 2 (20 y., male).

Exercise
(Heart rate 120/min)

Rest

(Heart rate 75/min)
Fig. 4. UCG at rest and during exercise.
Case 3 (69 y.,

male).
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Hemodynamic parameters in dynamic exercise echocardiography, and com-

Table 1.
parison with dye dilution method
HR Dd Ds LVEDV LVESV SV
b/m cm cm ml ml ml
rest 73 51 36 148 56 92
during exercise 95 5.0 3.3 141 45 96
after exercise 66 5.5 3.7 179 60 119
rest - 570 5.77 36 lgsiir 56 7139”7
during exercise 64 5.6 3.8 187 56 131
after exercise 59 5.5 4.0 179 73 106
rest 7 o Sé 5.2 3.4 7157677 50 106
during exercise 93 4.7 2.7 120 27 93
rest - 64 5.1 7 3.3 o 147 45 7102
during exercise 111 5.1 3.5 147 53 94
R ;estiﬂ 7 61 6.2 4.4 4_241 93 148
during exercise 72 6.0 4.0 222 73 149
- rest 69 52 . 3.5 7 ;;777573 o 1703
during exercise 95 5.4 3.8 173 64 109
et S8 57 38 10 63 127
during exercise 76 5.6 3.4 182 49 133

left ventricular end-diastolic diameter,
LVESV:

Dd:

left ventricular end-diastolic volume,

HR : heart rate,
LVEDV:

volume, EF :

left ventricular end-systolic volume,

ejection fraction, mVCF: mean circumferential fiber shortening velocity, CO:

EF  mVcr _ com
% circsec UG  §1%ion
2 118 672 .74
68 1.36 9.12 11.82
66  1.21  7.85  8.12
71 1.2 6.95  6.33
70 1.24  8.38  7.77
59 0.97 6.25 4.98
68 1.03 615 6.81
77 1.59 8.65 8.71
69 1.3 6.53  6.29
64 1.24 10.43 9.81
—ZI 7771.04- 9.03 7.59
67 1.19 10.33  9.62
66 113 7.11  8.42
63 1.22 10.36 10.66
(7577 1.05 7.37 5.69 -
77 1.46 10.10 9.18

: left Ventncu]ar end systollc dlameter,

SVv:

cardiac output.

stroke

Table 2. Hemodynamic parameters in severe exercise
HR Dd Ds LVEDV LVESV SV EF mver  COQO
d

b/m cm cm ml/ m/ ml % circjsec UCG dl‘ﬁmon
rest 54 5.9 4.5 213 98 115 54 0.73 6. 21 5.77
during exercise 3’ 103 5.6 3.8 189 63 125 66 1.24 12.98 12.74
during exercise 6’ 111 6.0 3.8 217 63 154 71 1.42 17.09 17.70
during exercise 9’ 144 5.8 3.6 204 54 150 74 1.85 21.60 19.99
Abbre\latlons are the same as in Table 1. .
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Fig. 5. Comparison of cardiac output by echocardiography (abscissa) and by dye-dilution

method (ordinate) before and during exercise.
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