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Abstract

Objectives. The cause of exercise-induced ST depression was studied by assessing left ventricular end-

diastolic pressure] LVEDP[

Methods. This study included 28 patients with normal coronary artery, 24 patients with vasospastic

angina pectoris and 28 patients with fixed organic lesion who underwent both treadmill exercise testing
and selective coronary arteriography. Exercise-induced ST deviation was considered as maximal ST devia-
tion during the exercise test and maximum LVEDP was considered as the pressure measured 1 min after
left ventriculography.

Results. The degree of exercise-induced ST depression in allF showed no significant differences
between the three groups. Exercise-induced ST elevation occurred in the intracardiac leads and exercise-
induced ST depression occurred in the epicardial leads. These electrocardiographic changes were not con-
tradictory to subendocardial ischemia. In addition, there was a good correlation] »[J [0 0.465, p[0 0.010

between exercise-induced ST depression and maximum LVEDP elevation.
Conclusions. Exercise-induced ST depression was caused by subendocardial ischemia due to increased

LVEDP.
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Table 10 Angiographic findings

NCA VSA FOS
On0280 0Onr0O240 0O n0O280
Coronary angiography
One-vessel disease 20 28
LAD ad 181540 181 640
RCA d 290 101 3601
Two-vessel disease 4 0
LADO RCA ad B1 130 ad
LADO LCX d 0 40 g

Global ejection fraction

0 %, meant SDO 71.8+ 12.4 723+ 11.9 68.2+ 19.0

1008 %.

NCAO normal coronary artery ; VSAU vasospastic angina ;|
FOSO fixed organic stenosis; LADO left anterior descending
artery ; RCA[O right coronary artery ; LCX[ left circumflex
artery.
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Table 200 Treadmill exercise test

ooooooooooooosTtooooon

NCA VSA FOS
0 n0O 280 O n0240 0 n0 280

Exercise tim&] min(] 9.4+ 2.8 9.3t 2.4° 7.4+ 2.8
Metabolic equivalents 7.6x 2.1 7.9+ 2.6 6.9+ 1.8
Pressure rate product 29,348+ 7,797 31,831+ 5,399 28,860% 5,620
End point

Leg fatigue 200 710 181 750 16l 570

Shortness of breath B 110 D1 80 6l 210

Chest pain ol 70 o1 80 4] 140

Doctor’s request B 110 o1 80 o 70

195

Continuous values are meant SD.00 0 @ %. "p0 0.05 vs FOS.

Abbreviations as in Table 1.
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Fig. 1 Change in ST level during treadmill exercise test

9p00.05,° p0 0.01.

Max.[0 maximal. Other abbreviations as in Table 1.
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NCA(n=28) VSA(n=24) FOS(n=28)
(%) (%)
|
0
T
I 1I Il aVR aVL aVF I I Il aVR aVL aVF 1 11 I aVR aVL aVF
(%)
100
754
504
25
0_
Vil V2 V3 V4 V5 V6 Vil V2 V3 V4 V5 V6
FOS/LAD(n=18) FOS/RCA(n=10)
(%) (%)
100 —‘
754
504
254
0 00 00 0 0
0_

1 11 III  aVR aVL aVF

(%) (%)

Vi V2 V3 V4 V5 V6 Vi V2 V3 V4 V5 V6

M ST depression during treadmill test [ ST elevation during treadmill test
Number: percentage of ST depression

Fig. 2 Direction of exercise-induced ST deviation
Abbreviations as in Table 1.
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Table 30] Degree of exercise-induced ST deviation in a-F

NCA VSA FOS
dJ1F] maximal ST deviation[]
STO O 1 mm 39% 11/280 38%1 9/240 25%1 7/280
01 mmH STO O 2 mm 39%]1 11/280 46%] 11/240 54%] 15/280
STHO 2 mm 21%! 6/280 17%1 4/240 21%1 6/280

Abbreviations as in Table 1.

(mm)
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2 0 - + |
; ] X
0.5 - - T
-1.0
i ® FOS \‘
® NCA
-1.5 O VSA
1 |

-2.0 - T - :
ST level at rest Max. ST deviation
during treadmill test

aVF

Fig. 3 Exercise-induced ST deviation in al| F
Abbreviations as in Table 1, Fig. 1.
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.
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Fig. 4 Comparison of exercise-induced maximal ST deviation in al] F and other leads
Abbreviations as in Table 1, Fig. 1.
00000000 dLmooooooono dooooooosStToooooooooooboono
0,00, 0000000000000 0O000O0Ooo doddoobooooboooobouoooooooon
OoooooooosStTooooooooooooao godooobooooboooobouoooooooon
gooooobooooSsSTooooooooooo ST godooobooooboooobouoooooooon
godoobooomooooooooooobooao goddooboooboooobouoooooooon

J Cardiol 2005 May, 48] 5L 193-203



200 oooooooo god

Table 400 Hemodynamic study

NCA VSA FOS

0O n0280 On0240 O n0O 280
CO I/min/m20 3.8+ 0.8 3.6+ 0.5 3.7+ 0.7
CVPl mmHg[ 2.8+ 1.8 2.7+ 1.7 32+ 1.8
PCWPI mmHgU 7.5% 3.7 6.1+ 3.3 7.9+ 4.0
MPAP] mmHgO 134+ 32 12.2+ 32 15.0+ 4.59
LVSPl mmHg[ 143.2+ 27.5 132.2+ 14.3 149.0+ 20.56"
LVDP] mmHg0 5.1£ 4.3 38+ 23 49+ 3.0
LVEDP! mmHg[ 12.4+ 5.6 10.4+ 2.6 13.1% 3.4°
Heart raté] beats/min[] 68.7+ 13.0 60.2+ 12.8 67.0+ 10.4

Values are mean+ SD. Yp[] 0.05 vs VSA.

Cl0 cardiac index ; CVPU central venous pressure ; PCWPL mean pulmonary capillary wedge pressure ; MPAPL
mean pulmonary artery pressure; LVSPO left ventricular systolic pressure; LVDPO left ventricular diastolic
pressure ; LVEDPUO left ventricular end-diastolic pressure. Other abbreviations as in Table 1.
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Fig. 5 Serial changes in left ventricular pressure before and after left ventriculography
Imm.O immediately after. Other abbreviations as in Table 1.
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End-diastolic pressure at left ventriculography
®ros @&Nca O vsa

Fig. 6 Relationship of exercise-induced maximal ST
deviation in all ¥ and left ventricular end-dias-
tolic pressure at 1 min after left ventriculogra-

phy
Abbreviations as in Table 1, Fig. 1.
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