
Unstable angina: ST segment depression with 
positive versus negative T wave 
deflections-Clinical course, ECG evolution, 
and anglographic correlation 

Thirty-two consecutive patients who initially had horizontal or downward-sloping ST segment 
depression confined to the precordial leads were studied. Patients were divided Into two groups: 
group A included 21 patients with horizontal or downward-sloping ST depression with peaked 
postttve T waves, and group B comprised 11 patients with peaked negative T waves and 
downward or hortzontal ST depress&n. The incidence of acuto myocardial infarction (A&B) was 
sknitar (group A 30.1% vs group B 36.4%; p > 0.05). In-hospital mortality was much more 
significant in group B (p = 0.03). Coronary arteriography was performed in 31 patlents. Of the 10 
patients in group B who were catheterized, seven (70%) had left main occlusion. Of the 21 
patients In group A, none had a significant left main lesion @ = O.OOl), although eight (38.1%) 
had single-vessel disease (P = 0.05). Thus the ECG pattern of horizontal or downward-sloping ST 
depression passing into a peaked negative T wave identifies a subgroup of high-risk patients in 
whom the prognosis is poor once AMI occurs. Early catheterization is recommended when this 
ischemic pattern is apparent on the ECG. (AM HEART J lg88;l l&933.) 
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The ECG finding of ST segment deviation is accept- 
ed as the most reliable marker of myocardial ische- 
mia. In most instances ST segment elevation and 
tall upright T waves reflect transient total occlusion 
of a major epicardial coronary artery.1*2 Downward 
displacement of the ST segment may represent 
either a reduction of flow or an increase in myocar- 
dial oxygen demand. Presumably these patients 
have a reduction in coronary flow as a result of 
diffuse narrowing of a major coronary artery or 
subtotal spastic occlusion superimposed on a pre- 
existing atherosclerotic lesion3” The recording of 
ST segment depression coupled with coronary 
spasm is much more frequent in patients with severe 
coronary artery disease and a good collateral circula- 
tion.‘jp 7 Less certain, however, is the significance of 
ST segment depression associated with an increased 
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oxygen demand or coronary spasm in patients with 
angiographically normal coronary anatomy.8A10 It is 
also important to differentiate between subendocar- 
dial ischemia and a “benign” electrical phenomenon 
of a “concealed” transmural ischemia affecting the 
inferior reciprocal territory.” 

The broad spectrum of clinical and angiographic 
observations related to ischemic ST depression may 
be explained by the different patterns of ST seg- 
ment displacement and the wide variations in heart 
rate, systolic pressure, and contractility among 
patients included in this category in previous 
studies. There is clearly a need to determine sub- 
groups of patients having anatomically or function- 
ally severe coronary obstruction based on standard 
ECG interpretation. 

In the suitable clinical context, the appearance of 
tall upright T waves represents a transmural ische- 
mia.12v l3 Unlike the presence of positive T waves, 
there are essentially no natural history data on the 
evolution and characterization of early negative T 
wave deflections associated with ST segment 
depression recorded during an active attack of ische- 
mia. In the present study patients with horizontal or 
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Fig. 1. Representative ECG of evolving anterior wall 
&hernia (group A). Maximal ischemic changes of horizon- 
tal ST segment depression and peaked positive T waves 
are seen in V,. 

downward-sloping ST segment depression during 
episodes of chest pain were divided into two groups 
based on the presence of peaked positive or negative 
T wave deflections. The purpose of this study was to 
describe the clinical course, sequential evolutionary 
ECG changes, and angiographic findings in this 
group of patients. 

METHODS 

Between December, 1984, and June, 1987, a total of 35 
consecutive patients without previous myocardial infarc- 
tion or coronary artery bypass surgery were admitted to 
the coronary care unit with acute myocardial ischemia 
consisting of chest pain and downsloping or horizontal ST 
segment depression (>2 mm) confined to the precordial 
leads. Excluded were patients with ST segment shifts in 
leads remote from the ischemic anterior wall and those 
with ECG evidence of tachycardia (>90 beats/min), previ- 
ous myocardial infarction, or intraventricular block. 
Treatment was initiated with intravenous isosorbide dini- 
trate and heparin except in those for whom anticoagulants 
were contraindicated. None of the patients included in 
this study received thrombolytic therapy, since the pres- 
ence of ST segment depression is generally accepted as an 
exclusion criterion for thrombolysis.14 Lidocaine was given 
intravenously as indicated clinically. Patients were roi- 
lowed-up with serial ECGs and determinations of cardiac 
serum enzymes for at least 4 days. Patients without an 

enzymatic criterion of infarction (twice the upper limit of 
normal creatine phosphokinase) were considered to have 
acute myocardial ischemia. The diagnosis criteria for an 
evolving Q wave infarction was based on the ECG appear- 
ance of new pathologic Q waves of 30 msec or longer 
appearing two or more contiguous precordial leads and a 
typical curve of serum cardiac enzymes. In the absence of 
Q waves, enzymatic criteria associated with ST-T wave 
changes, with or without a decrease in R wave amplitude, 
were required for a diagnosis of non-Q wave infarction. 

At the time of admission a QRS complex with no 
baseline drift was identified, and a horizontal baseline 
connecting consecutive TP segments was shown. ST seg- 
ment displacement and T wave deflection were referred to 
this baseline. ST segment depression was measured at 80 
msec after the J point. The T wave was measured as the 
maximal deflection (positive or negative) more than 120 
msec after the J point. The location of maximal horizontal 
or downward sloping lasting at least 80 msec from the J 
point was determined in one of the precordial leads. This 
lead was then repeatedly observed for subsequent evolving 
ST-T wave changes. Patients with junctional ST segment 
depression (depressed J point) were not included. Patients 
were then divided into two groups: Group A included 21 
patients (13 men and eight women; mean age 61 + 6.1 
years) with horizontal or downward-sloping ST segment 
depression with peaked positive T waves (Fig. 1). Group B 
included 11 patients (seven men and four women; mean 
age 66 + 8.8 years) with horizontal or downward-sloping 
ST segment depression with peaked negative T waves 
(Fig. 2). From the initial study population, three patients 
were excluded from further analysis because of undeter- 
mined peaked T wave deflection. 

Coronary arteriography was performed in multiple pro- 
jections in all patients (mean 8 f 4 days after admission) 
except one who had an acute infarction complicated by 
ventricular septal defect and cardiogenic shock before 
catheterization. The angiograms were reviewed by two 
independent observers. Stenosis of 70% or more hrminal 
diameter reduction of the right coronary, left anterior 
descending, or circumflex artery and stenosis of 50% or 
more of the left main artery were considered significant. 
Stenosis of 70% or more of a large diagonal, marginal, or 
posterior descending artery was also considered signifi- 
cant. 

Statistics. Statistical analysis was performed by means 
of Fischer’s exact probability test. Student’s t and chi- 
square tests were used for analysis of age and sex, 
respectively. p Values <0.05 were considered statistically 
significant and data are expressed as mean sf: standard 
deviation. 

RESULTS 

Clinical characteristics (Tables I and II). There 
----.. -- .4-+:..+:..,11.. ":"n;G n-n+ ~;ffPwmP,Pc between VvciLG LA" U"cA"~"".Vrir.J u.b'""e~" ui -ii _^____ 

groups A and B with regard to age, sex, and risk 
factors (Table III). Of the eight patients in group A 
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Fig. 2. Example of ischemic ST segment depression with negative T wave deflection (group B). A, 
During severe chest pain, B, Six hours later, showing a lesser degree of ST segment displacement and 
positivity of T waves. 

(38.1% ) who had myocardial infarction, none died 
during hospitalization. In group B four patients 
(36.4%) had acute myocardial infarction, and three 
of them died. (In-hospital mortality rate 27.3% 
lp = 0.031, statistically significant vs group A.) 
Death was not related to hazards of cardiac cathe- 
terization. Aortocoronary bypass surgery was per- 
formed in 14 patients, six (28.6%) from group A and 
eight from group B (72.7%; p = 0.001, statistically 
significant). Six patients from group A underwent 
coronary angioplasty (not statistically significant vs 
group B). Most of them had recurrent ischemic 
episodes. 

EC0 findings. As shown in Fig. 1, all 21 patients in 
group A had a typical ECG pattern consisting of a 
depressed ST segment passing into a peaked sym- 
metrically positive T wave in the absence of tachy- 
cardia or reciprocal ST changes. Of the 21 patients 
who had the reported ST-T segment abnormalities, 
transition to other configuration was noted on serial 
ECG tracings (Table IV). The most common pattern 
was symmetric inversion of T waves with isoelectric 
ST segment (Fig. 3), which was seen in eight 
patients. Three of them had non-Q wave infarction, 
and the remaining five had myocardial ischemia. In 
seven more patients the ECG became normal after 
combined treatment with heparin and isosorbide 
dinitrate (Fig. I). In the three patients in whom a Q 
wave infarction developed, a gradual upright shift- 
ing of the ST segment followed by a Q wave 
appearance and T wave inversion was noted. The 
three remaining patients had persistent ST segment 
depression with positive T waves, decreased R wave 

Fig. 3. Regression of ischemia initiated with pattern of 
downward displacement of ST segment (maximal in VJ, 
passing into tall upright T wave. 

amplitude with normalization of ST-T, and upright 
shifting followed by normalization of the ST seg- 
ment and inversion of T waves without the appear- 
ance of Q waves. 

All 11 patients included in group B met our 
criterion of a depressed ST segment passing into a 
peaked negative T wave (Fig. 2). Evolving ECG 
changes are listed in Table V. Normalization of the 
ECG was the dominant evolving manifestation in 
this group of patients. 

Angiographic findings. Table VI summarizes and 
correlates the angiographic findings of both groups. 
Coronary artery disease in group A ranged from 
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Table 1. Group A: Clinical data, ECG evolution, and angiographic findings of patients first seen with ischemic ST 
segment depression (downward or horizontal pattern) passing into peaked upright T waves 

Pa- 
tient Age 
No. (yr) Sex 

Risk 
factors 

LOCChOlt 

of 
maximal 

ST 
depression 

Subsequent 

evolving 
ECGs 

Coronary 
angio- 

Clinical graphic Out- 
diagnosis Complications data come 

1 59 F Hypertension 

2 62 M Hypertension 

3 56 F - 

4 62 F Hypertension 

5 64 M Smoking 

6 54 F Smoking 

7 65 F Hypertension, 
smoking 

8 71 M DM 

9 69 M Hypertension 

10 

11 

56M - 

54 F Hypertension 

V5 

V3 

V4 

V3 

V* 

V.4 

V, 

V, 

V, 

V3 

V4 

Return of ST to Non-Q - 
isoelectric wave 
line, T wave AM1 
inversion 

Return of ST to Myocardial - 
iscelectric ischemia 
line, T wave 
inversion 

Normalization Myocardial Reischemia 
of RCG ischemia 

Normalization Myocardial Reischemia 
of ECG &hernia 

Return of ST to Non-Q - 
isoelectric wave 
line, T wave AM1 
inversion 

Persistent ST4 Myocardial - 
with positive ischemia 
T wave 

Normalization Non-Q VT, VF 
ofSTandT wave 
wave, JR AM1 
wave 
amplitude 

Normalization Myocardial Reischemia 
of ECG ischemia 

Return of ST to Myocardial - 
isoelectric ischemia 
line, T wave 
inversion 

STt proceeding Q wave - 
to&and AM1 
negative T 
waves 

Normalization Myocardial - 
of ECG ischemia 

100% LCX 

90% 1st 
diagonal 

95% LAD PTCA 

95% LAD 
80% LCX 
95% 1st 

marginal 

95 % proximal 
LAD, 

80% distal 
LAD 

80% LCX 
9O%LAD 
99% LCX 
100% RCA 

90% LAD 
80% RCA 
70% LAD 
85% LCx 

109% LAD 

NCA Discharged 

Medical 
~eww, 
discharged 

Medical 
therapy, 
discharged 

PTCA 
(LAD) 

Medical 
~eraw, 
discharged 

PTCAx2 
(proximal 
LADand 
LCX) 

CABG 

PTCA 
Gw 

Medical 
therapy 
discharged 

Medical 
Therapy, 
discharged 

AF = Atrial fibrillation; AM1 = acute myocardial infarction; CABG = coronary artery bypass grafting; 1 = decrease; DM = diabetes meWus; LAD = left 
anterior descending; LCx = left circumflex; LV = left ventricular; NCA = normal coronary arteries; PTCA = percutaneous transluminal coronary 
angioplasty; RCA = right coronary artery; RPD = right posterior descending; STJ = ST segment depression; ST? = ST segment elevation; VI? = ventricular 
fibrillation; VT = ventricular tachycardia. 

normal coronary anatomy to triple-vessel disease. 
One patient had angiographically normal coronary 
arteries (4.8%), eight had single-vessel disease 
(3&l%, statistically significant vs group B), eight 
had double-vessel disease (38.1% , statistically sig- 
nlfiPnn+ rm .-. - I Y ,“rcxi; B), and ihe remaining four had 
triple-vessel disease (19% ). None of the patients in 
group A had angiographic evidence of significant left 
main occlusion. 

Of the 10 patients in group B, one had double- 

vessel disease (10 % ) and two had triple-vessel dis- 
ease (20%). Seven additional patients had signifi- 
cant left main coronary artery disease (JI = 0.001, 
statistically significant vs group A). None of the 
patients had single-vessel disease or normal coro- 
nary arteries. 

DISCUSSION 

ST segment depression during experimental coro- 
nary occlusion has been ascribed to functional col- 
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Table I. Cont’d 

Pa- 
tient 
NO. 

Age Risk 
(yr) Sex factors 

Location 
of 

maximal 
ST 

depression 

Subsequent 
evolving 

ECGs 

Coronary 
angio- 

Clinical graphic Out- 
diagnosis Complications data come 

12 54 M Smoking 

13 73 M Hypertension 

14 70 F Hypertension 

15 

16 

64 M - 

59 M - 

17 61 M Hypertension, 
DM 

18 61 M Hypertension 

19 

20 

21 

53M - 

55 M Smoking 

64 F Hypertension, 

Return of ST to 
isoelectric 
line, T wave 
inversion 

Normalization 
of ECG 

SW, 
normalization 
of ST, final 
inversion of 
T wave 

Normalization 
of ECG 

ST? proceeding 
to Q and 
negative T 
waves 

ST proceeding 
to Q and 
negative T 
waves 

Non-Q 
wave 
AM1 

Myocardial 
ischemia 

Q wave 
AM1 

Q wave LV aneurysm, 
AM1 reinfarction 

Return of ST to 
isoelectric 
line, T wave 
inversion 

Return of ST to 
isoelectric 
line, T wave 
inversion 

Return of ST to 
isoelectric 
line, T wave 
inversion 

Normalization 
of ECG 

Myocardial 
ischemia 

Non-Q 
wave 
AM1 

Myocardial 
ischemia 

Myocardial 
ischemia 

Myocardial 
ischemia 

Reischemia 90% LAD PTCA 

Myocardial 
ischemia 

Reischemia 

- 

AF, mobile 
pedunculated 
LV thromhus 

AF, VT 

Reischemia 

- 

70% LAD 
80% LCx 

70% LAD 
80% LCX 
80% RCA 

90% LAD 
90% LCX 
99% LAD 

99% LAD 
80% LCx 
95% RCA 
80% 1st 

diagonal 
95% LAD 
90% LCX 

95% LAD 
80% RPD 
99% 1st 

marginal 
90% LAD 

90% LAD 
95% LCX 

Medical 
therapy 
discharged 

Medical 
therapy 
discharged 

CABG 

CABG, 
thrombec- 
tomy 

Medical 
therapy 
discharged 

CABG 

CABG 

PTCA 

CABG 

lateral circulation to the ischemic area.‘” In humans, 
where coronary anatomy and dynamics of flow are 
more complicated than traditional experimental 
studies suggest, even the clinical course cannot be 
predicted. Findings of subendocardial ischemia may 
correspond to the earliest stage of acute non-Q wave 
infarction. It may either evolve into transmural 
ischemia (ST elevation) and subsequent Q wave 
infarction or resolve itself spontaneously.16z l7 The 
difficulty in interpreting these changes may stem 
largely from the heterogeneous group of patients 
who were first seen with ST segment depression 
during chest pain. With a fixed coronary stenosis, 
ischemia affecting the subendocardial layers is 

directly proportional to increases in heart rate.!” On 
the other hand, ST depression may be caused by 
vasospasm or an increase in oxygen demand in the 
presence of normal coronary arteries.g It may also 
represent the reciprocal electrical phenomenon of a 
“concealed” transmural ischemia taking place in the 
high segment of the posterior wall.” 

Downward-sloping or horizontal ST segment 
depression during exercise testing accurately identi- 
fies patients with suspected coronary artery disease. 
The potential clinical value of these findings 
encountered in the setting of impending infarction 
and in the absence of tachycardia has not yet been 
defined. As far as we are aware, previous studies 
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Table 11. Group B: Clinical data, ECG evolution, and angiographic findings of patients first seen with ischemic ST 
segment depression (downward or horizontal pattern) passing into negative T wave deflection 

Pa- 
tient Age 
No. (yr) Sex 

Risk 
factors 

Location of Subsequent coronary 
maximal ST evolving Clinical Compli- angiographic 
depression ECGs diagnosis cations data Outcome 

69 M Hypertension 

73 F Hypertension, 
DM 

v3 

V3 

V4 

V4 

V4 

V4 

V, 

V4 

V, 

V, 

V3 

Normalization 
of ECG 

Return of ST 
to isoelectric 
line, 
persistent 
negative T 
waves 

Persistent ST 
1 and 
positive 
waves 

Myocardial 
ischemia 

- 

VI, reischemia 

90% LM 
80% LAD 
99% LAD 
100% LCX 
90% RCA 

CABG 

CABG 

CABG 

Died 

CABG 

CABG 

CABG 

CABG 

CABG 

Died 

Died 

1 

2 

3 64 F Hypertension 

4 44 M Hypertension, 
smoking 
hyperlipidemia 

5 66 M Hypertension 

6 70 IVJ - 

7 63 M Hypertension, 
DM, smoking 

8 66 F Hypertension, 
DM 

9 

10 

65 M Smoking 

80 F Hypertension 

non-Q wave 
AM1 

Myocardial 
ischemia 

90% LM 
70% LCX 
100% RCA 
80% 1st 

diagonal 
- 

- 

STt, positivity 
of T waves, 
appearance 
of Q waves 

Normalization 
of ECG 

Q wave AM1 Acute VSD, 
cardiogenic 
shock 

- Myocardial 
ischemia 

80% LM 
80% LAD 
100% LCX 
80% RCA 
75% LM 
80% LAD 
90% LCX 
90% LM 
99% LAD 
90% RCA 
90% RPD 
99% LAD 
100% RCA 

Normalization Myocardial 
of ECG ischemia 

- 

Normalization Myocardial 
of ECG ischemia 

Reischemia 

Return of ST 
to isoelectric 
line, 
persistent 
negative T 
waves 

Normalization 
of ECG 

Myocardial 
ischemia 

Reischemia 

Myocardial 
ischemia 

99% LAD 
90% LCX 
80% RCA 
60% LM 
90% LM 

- 

Persistent ST 
1 and 
negative T 
waves, 1R 
wave 
amplitude 

Persistent ST 
1 and 
negative T 
waves, $R 
wave 
amplitude 

Non-Q wave 
AM1 

Reinfarction, 
cardiogenic 
shock 

11 64 M DM, smoking Non-Q wave 
AM1 

Reinfarction, 99% LAD 
cardiogenic 90% LCX 
shock 80% RPD 

AM1 = Acute myocardial infarction; CABG = coronary artery bypass grafting; 1 = decrease; DM = diabetes mellitus; LAD = left anterior descending; 
LCx = left circumflex; LM = left main; RCA = right coronary artery; RPD = right posterior descending; STJ = ST segment depression; ST? = ST segment 

elevation; VSD = ventricular septal defect; VT = ventricular tachycardia. 
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Table III. Clinical correlates Table IV. ECG data: Group A (21 patients) 

Group A Group B 
(21 patients) (11 patients) p Value 

Age (~4 
Mean 
Range 

Sex 
Male 
Female 

Risk factors 
Hypertension 
Diabetes 

mdllitus 
Smoking 
Hyperlipidemia 

No. of risk factors 
per patient 

Acute event 
Myocardial 

ischemia 
Non4 wave 

infarction 
Q wave 

infarction 
Total no. of 

patients with 
infarct 

Outcome 
Death 

Reischemia 
and rein- 
farction 

61 rt 6.1 
53-73 

13 (61.9%) 
8 (38.1%) 

11 (52.4%) 
2 (9.5%) 

6 (28.6%) 

0.9 

13 (61.9%) 

5 (23.8%) 

3 (14.3%) 

8 (38.1%) 

- 

7 (33.3%) 

66 * a/s NS 
44-80 

7 (63.6%) NS 
4 (36.4% ) 

8 (72.7% ) NS 
4 (36.4% ) NS 

4 (36.4 % ) NS 
1 (9.1%) NS 
1.5 NS 

7 (63.6%) NS 

3 (27.3%) NS 

1(9.1%) NS 

4 (36.4%) NS 

3 (27.3%) Significant 
03 = 0.03) 

5 (45.5 % ) NS 

were not uniform with respect to patient popula- 
tions and ECG criteria and did not analyze separate- 
ly the clinical course of patients who were first seen 
with downward-sloping or horizontal ST segment 
depression passing into tall peaked T waves versus 
negative T wave deflection. The potential effect of 
such an admixture of patients may contribute to the 
misconception of this clinical entity and the lack of 
distinct prognostic implications. 

We studied a homogeneous group of patients at 
one point in the natural course of their coronary 
artery disease. Our findings indicate that the ECG 
characteristics of ST segment displacement, as well 
as the direction of T wave deflection, may contribute 
to risk stratification of patients with unstable angi- 
na. It is also obvious that ischemic ST depression 
associated with peaked negative T waves should be 
cause for suspicion of multivessel coronary artery 
disease or left main occlusion. 

In the serial ECG follow-up during progression 
and regression of ischemia, peaking of T waves may 

Evolving ECGs 

Symmetric inversion of T 
waves with isoelectric ST 
segment 

Normalization of ECG 
ST?, Q wave appearance, T 

wave inversion 

No. of patients 

8 (38.1%) 

7 (33.3%) 
3 (14.3%) 

Persistent ST4 with positive T 
waves 

Decreased R wave amplitude 
ST7 followed by normalization 

of ST and T wave inversion 

1 (4.8%) 

1(4.8%) 
1 (4.8%) 

Table V. ECG data: Group B (11 patients) 

Evolving ECGs 

Normalization of ECG 
Return of ST to isoelectric line with 

persistent negative T waves 
Persistent ST& with positivity of T 

waves 
STt, positivity of T wave, Q wave 

appearance 
Persistent ST1 with negative T 

waves 
Persistent ST&, negative T waves, R 

wave amplitude 

No. of patients 

5 (45.4% ) 
2 (18.2%) 

1(9.1%) 

1 (9.1%) 

1(9.1%) 

1(9.1%) 

represent the only ECG marker of transmural ische- 
mia. It may originate from an initially negative T 
wave (the so-called pseudonormalization phenome- 
non), and it occurs along with or before the appear- 
ance of ST segment elevation. In group A, as long as 
the ischemic event endures, T waves heighten and 
the downward displacement of the ST segment 
becomes more prominent (Fig. 4). Deviation of the 
ST segment and the T wave in opposite directions is 
an unusual ECG presentation during acute ischemia 
or impending infarction. This ischemic pattern has 
neither been debated in the literature nor correlated 
with angiographic findings. Although T wave abnor- 
malities are less specific than ST changes,lg we may 
assume that the significance of tall upright T waves 
associated with ST depression is identical to those 
related to T waves recorded in the absence of ST 
segment deviation. In keeping with this hypothesis 
are the evolutionary ECG changes observed in group 
A. Of the 21 patients included in this group, three 
had progressive changes consisting of upward move- 
ment of the ST segment. The direction of the ST 
shift was constant, since ST elevation was preceded 
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Fig. 4. Progressive changes of ischemia with same pat- 
tern as in Fig. 3. Note that T waves gradually heighten, 
whereas ST segment displacement becomes more promi- 
nent. 

by depression but not vice versa. Regardless of the 
pathophysiologic sequence of coronary events, it is 
not inconceivable that subtotal spastic occlusion 
culminating in total occlusion accounted for these 
sequential ECG changes. 

The significance of early negative T wave deflec- 
tions associated with a pattern of ischemic injury 
(ST depression) has not yet been specified. In group 
B negative T wave deflections deepen with the 
length of the ischemic period. These changes may as 
well initiate mostly from positive or flattened T 
waves. Even though T wave morphology may be 
affected by the adjacent ST segment displacement, 
in our opinion those T wave changes are not directly 
related to abnormalities of ventricular repolariza- 
tion. As shown in Fig. 1, T waves are clearly 
separated from the displaced ST segment, including 
the proximal limbs and not only the peak of the T 
waves. 

Coronary vasospasm ban heen d ocumentad sngio- 
graphically during episodes of angina, accompanied 
by ST segment depression and positivity of T 
waves.16 These findings could also be interpreted in 
light of perfusion imaging procedures.12 Deficits in 

Table VI. Angiographic correlates 

Group A Group B 
(21 patients) (10 patients) p Value 

Normal coronary 1 (4.8%) - NS 
arteries 

Single-vessel 8 (38.1%) - Significant 
disease @ = 0.05) 

Two-vessel 8 (38.1%) 1 (10%) Significant 
disease (p = 0.02 

Three-vessel 4 (19%) 2 (20%) NS 
disease 

Left main - 7 (70%) Significant 
disease 

Left main and 
(p = 0.001) 

4 (19%) 9 (90%) Significant 
three-vessel p = 0.001) 
disease 

PTCA 
CABG 

6 (28.6%) - NS 
6 (28.6%) 8 (72.7%) Significant 

tp = 0.001) 

thallium uptake were caused by acute reduction of 
regional perfusion rather than by an increase in flow 
to viable nonischemic muscle. Good correlation was 
found between the perfusion defect and the site of 
“normalization” of negative T waves rather than the 
location of ST segment depression. 

Patients in group A had a high incidence of 
single-vessel disease. In contrast most of the 
patients in group B had multivessel disease with left 
main involvement. Those patients undoubtedly may 
benefit from early catheterization and revasculariza- 
tion. In view of the excessive morbidity and mortal- 
ity linked with catheterization of unstable patients 
with left main occlusive lesions,2o recognition of this 
ischemic pattern might be beneficial, taking a priori 
into account the possibility of left main coronary 
artery disease. 

Ogawa et aL21 classified patients with non-Q wave 
infarction into three groups based on the ECG 
changes seen in the acute phase. Patients with ST 
segment depression proceeding to non-Q wave 
infarction had a higher incidence of multivessel 
disease and mortality than patients with initial ST 
segment elevation or T wave changes. In the present 
study in-hospital mortality was much more signifi- 
cant in patients with an initial pattern of downward 
ST segment displacement with negative T wave 
deflections during chest pain. The relatively late 
deaths of two patients who survived their initial 
coronary event of non-Q wave infarction (Table III) 
were the result of reinfarction and subsequent 
hemodynamic deterioration. This observation lends 
support to results of previous studies demonstrating 
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that nontransmural infarcts are frequently followed 
by reinfarction or sudden deatb.22~23 Therefore our 
clinical attention should be confined to patients 
with non-Q wave infarction and especially to those 
initially seen with an ischemic pattern of ST seg- 
ment depression. Its propensity toward successive 
ischemic events strongly supports an early diagnos- 
tic evaluation, even in patients who are apparently 
well after an uncomplicated infarction. 

CHnIcaI implications. We believe that patients who 
are first seen with horizontal or downsloping ische- 
mic ST segment depression, and especially those 
with negative T wave deflections, should be 
regarded as an extremely high-risk subset of 
patients. Aggressive management, including throm- 
bolytic therapy, should be instituted to prevent the 
evolution of infarction. 

We thank Judith Sasdi and Gill Sher for assistance in the 
preparation of the manuscript. 
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