Journal of Cardiology 19: 79-86, 1989

LHEEEMOES M A  Factors influencing ex-
RBICREBE LITT N T ercise tolerance in pa-
TI-201 i > ¥ F 277 74 tients with myocardial
— & M\ 1B infarction as elucidated
by TI-201 myocardial
scintigraphy

K B Hitoshi NARUSE
K# FIE Mitsumasa OHYANAGI
JIAS B i Hideo KAWAMOTO
FIFEEREF Rieko HAZAKI
EAfR 1 Susumu ASAKUMA
Il |/ Yasuhiro NAKAGAWA
AR ik Kazuhiro FUJITANI
Al B Tadaaki IWASAKI
R Minoru FUKUCHI*

Summary

Measurements of O; consumption during treadmill exercise tests and T1-201 myocardial scintigra-
phy were performed in 17 cases of myocardial infarction to elucidate O, consumption at an anaerobic
threshold ATVO as an adequate index of exercise tolerance, and the scintigraphic indices influencing
the exercise tolerance. ATVO, was obtained using the method of Wasserman and Davisand cor-
rected by body weight. The scintigraphic indices such as the location, extent (residual myocardium),
and severity (% uptake) of myocardial infarction were obtained from SPECT and bull’s eye displays
on T1-201 myocardial scintigraphy.

ATVO, was correlated with theoretical VO, as obtained by the predicted maximal heart rate
(r=0.56, p<0.01) and with left ventricular ejection fraction as obtained by radionuclide left ventricu-
lography (r=0.59, p<0.01). There was no significant difference between ATVO, in cases of anterior
wall infarction and those of inferior (and/or lateral wall) infarction. There was no significant correla-
tion between %, uptake and ATVO,. However, the residual myocardium showed a significant cor-
relation with ATVO, (r=0.61, p<0.01).

In conclusion, 1) ATVO, is an adequate index of exercise tolerance and reflects cardiac function.
2) The extent of the residual myocardium is most strongly influenced by ATVO, among the indices
of myocardial damage as obtained by T'1-201 myocardial scintigraphy.
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Fig. 1. Example of calculation of residual myocardium (RM: an index of extent of myocardial
infarction).

The margins of the original myocardial wall, the area of infarction, and the area of the residual
myocardium (RM) are delineated in the short-axial images (left upper). Schematic drawing of the
residual myocardium is shown (right upper). The area of the residual myocardium and that of the
original myocardium are summed from the apex to the basis of the heart (lower). RM is obtained by
the following formula; RM (%)= (residual myocardium | total myocardium) x 100.

FRBARENEERE VOons: & O T, 1= D L LT LVEF rofficiz r=059 (p<
0.56 (p<0.01, n=24) L HFHETh -7z (Fig. 4). 0.01, n=19, HFRII—MRAL2) OFZ AR
REZOBED ATVO: » VOome 233 M b - i- (Fig. 5).
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Fig. 2. Example of calculation of % uptake (an index of severity of myocardial infarction).

Bull’s eye display is reconstructed from short-axial image (left). The area, where the counts are
less than the lower limit (mean—2SD), is displayed in black. Then, the count data against the global
maximal count are represented as a percentage, and the mean percentage in the area (% uptake) is
obtained (right).
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Fig. 3. Example of calculation of ATVO, (an index of exercise tolerance).

O, consumption at an anaerobic threshold (ATVO,) is obtained from the curve of relationship
between VO, and VE.

VO,=0, consumption (m//min/kg); VE=minute ventilation (//min).
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Fig. 4. Relationships between heart rate and V92 mazx, and A'!‘\"Oz and VO,,,.
There is a significant positive correlation between VO,,,,. and ATVO,. (r=0.56, p<0.01).
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Fig. 5. Relationship between ATVO, and LVEF.
There is a significant positive correlation (r=59,
p<0.01).
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Fig. 6. RM, 9%, uptake and ATVO, in the anterior MI group and in the inferior and/or lat-

eral MI groups.
MI: myocardial infarction.
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Fig. 7. Relationships between ATVO, and indices of myocardial damage obtained by

T1-201 myocardial scintigraphy.

There is a positive correlation (r=0.60, p <0.05) between ATVO, and RM, although there is no
significant correlation between ATVO, and % uptake.
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