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Objectives. Possible mechanisms of exercise-induced ST elevation in infarct-related leads include ven-
tricular dyskinesis, and myocardial ischemia in the infarct region. Detection of ischemia in viable
myocardium in the infarct region is important to determine the therapeutic strategy. This study evaluated
whether the analysis of the shape of exercise-induced ST elevatiohl convex or concave typelis useful to
detect myocardial ischemia in the infarct region.

Methods. Ninety-eight patients] 78 males, 20 females, mean age 59+ 10 yearsOwith prior Q wave
myocardial infarction underwent the treadmill exercise test. Patients were divided into three groups accord-
ing to the exercise-induced ST changes: No ST-E group, 27 patients without ST changes; Concave ST-E
group, 52 patients with concave type ST elevation; Convex ST-E group, 19 patients with convex type ST
elevation. Coronary arteriography was evaluated in all patients. Dobutamine stress echocardiography was
performed in 38 patients, including 28 patients in the Concave ST-E group and 10 patients in the Convex
ST-E group. Biphasic or worsening response on dobutamine stress echocardiography was defined as
ischemic response.

Results. Coronary arteriography revealed significant stenosis of the infarct-related artery in 30% of the
No ST-E group, 47% in the Convex ST-E and 86% in the Concave ST-E groupis] p J 0.050 Dobutamine
stress echocardiography revealed myocardial ischemia in the infarct region in 30% in the Convex ST-E
group and 75% in the Concave ST-E groupl p [0 0.050

Conclusions. The Concave ST-E group had a higher incidence of stenosis of the infarct-related artery
and myocardial ischemia in the infarct region. Analysis of the shape of exercise-induced ST elevation in
infarct-related leads is useful for the detection of ischemia of viable myocardium.
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Fig. 1 Shape of exercise-induced ST elevation
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Table 10 Characteristics of the study group

No ST-E group Concave ST-E group Convex ST-E group

0 a0 270 0 a0 520 Oaton PV
Agél yr, meant SDU 62+ 9 59+ 9 62+ 6 NS
Sekl male/femalel] 19/8 45/7 12/7 NS
Anterior myocardial infarctioh] %U 80 90 76 NS
Coronary risk factorf] %[
Hypertension 66 48 42 NS
Diabetes mellitus 41 58 58 NS
Hyperlipidemia 52 49 47 NS
Smoking 67 71 63 NS
Medicationk] %]
Nitrates 70 71 68 NS
Calcium channel blockers 30 58 47 NS
Beta-blockers 30 23 32 NS
écalr?gir:)};::?llsti(;rls]orreigo?antagonists 8 36 8 NS
Anti-platelet agents 96 94 100 NS
Diuretics 4 31 21 0o0.05

No ST-E group: Without ST changes. Concave ST-E group: With concave type ST elevation. Convex ST-E

group : With convex type ST elevation.
ACEU angiotensin converting enzyme.
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Table 2] Results of treadmill exercise test

No ST-E group Concave ST-E group Convex ST-E group

0 n0 270 00520 0 0 a0 190 p value

Heart raté] beats/minlJ

Rest 77 10 78+ 11 78+ 13 NS

Peak exercise 135+ 20 137+ 16 134+ 15 NS

A heart rate 57+ 10 59+ 16 55+ 17 NS
Systolic blood pressurél mmHg[

Rest 131£ 16 134+ 25 129+ 17 NS

Peak exercise 193+ 34 179+ 35 173+ 32 NS

A systolic blood pressure 62+ 34 45+ 32 45+ 28 NS
Rate pressure product] x 10°0

Rest 10+ 2 10+ 2 10+ 2 NS

Peak exercise 26 6 25+ 6 23+ 6 NS

A rate pressure product 16+ 6 14+ 5 13+ 5 NS

Values are meant SD.
Explanation of the groups as in Table 1.
Table 30 Results of coronary arteriography and left ventricular ejection fraction
No ST-E group Concave ST-E group Convex ST-E group value
Or0O270 0 n0 520 O n0 190 p

Coronary artery diseasel %0

No significant stenosis 70 13 49 0J0.01

Single-vessel disease 15 39 16 NS

Multi-vessel disease 15 48 35 NS

Infarct-related artery stenosis 30 86 47 0o0.05
Left ventricular ejection fraction 60+ 13 50+ 17 55+ 12 NS

1] %, meant SD[O

Explanation of the groups as in Table 1.
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Table 4[] Results of dobutamine stress echocardiography

ooooooocogoooosTtoooo

Concave ST-E group

Convex ST-E group

0 a0 2800 0 a0 100 p value

Maximum dobutamine dos&] P g/kg/min[] 21+ 9 15+ 6 NS
Heart raté] beats/min[J

Rest 66 9 76x 9 0o.05

Peak stress 108+ 20 109+ 22 NS

A heart rate 43+ 23 32+ 15 NS
Systolic blood pressuré] mmHg

Rest 126+ 18 112+ 16 0J0.05

Peak stress 151+ 26 126x 16 0J0.05

A systolic blood pressure 25+ 26 18+ 19 NS
Rate pressure product] x 1030

Rest 83+ 1.8 8.6+ 1.7 NS

Peak stress 16.3+ 3.7 14.1%+ 3.6 NS

A rate pressure product 8.0+ 3.7 5.6 3.0 NS

Values are mean+ SD.
Explanation of the groups as in Table 1.

4, DO00O0O0O0ODOODOObOOOO

Table 400000000000 O0OOOOODOO
go0ooo00ooodooooOoooooooooo
oobD0oO0ooobDO0oOoo20b0bDb00oboDbDOoboo
gopDOoSsTOOo0OOOoO0DbDoOoOooooom—oo
STOOO 66+ 9min0 00O STOODO 76+ 9/min0 pO
00500000 DOOSTOOO 1265 18mmHgO O
OsTOODO 112+ 16mmHgOpO 005000000
OMmooOSsTOoOO 151+ 26mmHgO 00 STOODO
126 16mmHgO pO 0.05(0 00000000000
000000000 d rate pressure productd] O O O
ooo00o00o0ooO0o0ooDoOa0ODOOCmOOOOOD
A rate pressure productU 0 0 00000020000
ooooocoooooo

Fig. 2000000000000 0DO0OODOOO
oooboOooOoooboOobooobooboosToo
ooboooooooooooooooOooboooon
0000000oo0o0ooooooooooooon
0000000oo0o0ooooooooooooon
0000000ooooooooooooooooon
o000o0ooOoO0o0ob0obOoOobobOOoobOoosTgo
0000000ooo0ooooooooooooon
0000000ooo0ooooooooooooon
000o0o00oooooooooooooooooon

J Cardiol 2004 Jan; 481 1(1 1-9

gbobooboobboobooboboobboon
ooooSsSToboooobooooboooonnrFg 30
gbobobooSstobo280b00boobooood?21
M75%M 00070250 0000000000
OosTOOO1000000000003030%00
oo7d70%@M 00000STOO00O0OO0OO00O0
gopoooooobobobbooooooOmpOo.ost
gooSsSTOOoOOOTOOOOOODOOOOOOOD
goooObobobobooooooooobobbboooo
gooboobobobobOoboO: T4 76% 16210 M
T-0 100%] 1/10 O T-0O 45%1 5/11 0 [ T-O 40%] 2/5
0 o

goobooo

gbobobooooobooboboboboooog
goobobgobogstooooooosTooogn
gstTobooooboooobooboooboon
gbobooboobbooboooboobbooo
goodoooooSsStoboobobobboobbbobobboo
gooogoSsStogoobooosTtoooooooo
gbobooboobobuoobboooboobbooo
gooQbiboobbuoouobboooboooobo
goboooobbooobbooobbooob
STOOODOOODODOODODOODOOOO0O00Oogo



6 oooooooo od

Control

Low dose High dose

Ant-IVS Ant

Nor

SH

Ant-IVS Ant

Nor

Ak
A | sH
c ~ -
oncave 1nf-vs [ Nor Lat Inf-IVS | Nor  MH Lat
type
- ~
Inf | o |
Ant-IVS Ant Ant Ant-IVS Ant
SH Nor SH Nor SH Nor
A | sH ak | s A | s
~ - ~ - ~ -
Convex int-vs | sH [ sH Lat  Intvs | sH sH tat vs|sH [sH Lat
type
s ~ - ~ A ~
| |

Inf Post

Post Inf Post

Fig. 2 Changes in left ventricular wall motion during dobutamine stress echocardiography
Upper: Concave type exercise-induced ST elevation.

Lower: Convex type exercise-induced ST elevation.
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Fig. 3 Incidence of myocardial ischemia detected by
dobutamine stress echocardiography in the
infarct region
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