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Inferior ST Segment Changes During Acute Anterior Myocardial
Infarction: A Marker of the Presence or Absence of Concomitant

Inferior Wall Ischemia

ALLAN S. LEW, MD, FRACP, HANOCH HOD, MD, BOJAN CERCEK, MD,
PREDIMAN K. SHAH, MD, FACC, WILLIAM GANZ, MD, FACC

Los Angeles, California

The significance of inferior ST segment changes during
acute anterior myocardial infarction was studied in 60
patients with acute anterior infarction who had angio-
graphic visualization of the entire distribution of the left
anterior descending artery after thrombolytic therapy
with streptokinase. In 34 patients (Group 1) this artery
supplied the anterior wall of the left ventricle up to or
including the apex but did not reach the inferior wall;
in 16 patients (Group 2) it continued beyond the apex
onto the inferior wall of the left ventricle; and in 10
patients with prior inferior infarction (Group 3) it par-
tially supplied the inferior wall of the left ventricle through
collateral channels to an occluded right or dominant
circumflex coronary artery.

Consistent with this anatomy, evidence of inferior
wall ischemia was significantly more frequent in Groups
2 and 3 than in Group 1 by thallium-201 scintigraphy
(91 versus 7%) and by contrast left ventriculography (91
versus 13%). There was no difference in the magnitude
of precordial ST segment elevation among the three groups

but the inferior ST segment depression was significantly
smaller in Groups 2 and 3 with concomitant inferior wall
ischemia than in Group 1 (aVF: —0.5 = 0.7; —0.5 =
1.0; — 1.8 = 0.8 mm, respectively; p < 0.001) with 10
of the 26 patients in Groups 2 and 3 having an elevated
or isoelectric ST segment in aVF compared with none
of the 34 patients in Group 1 (p < 0.001). In patients
with inferior ST segment depression, a ratio of ST
depression in lead aVF to ST elevation in lead V, that
was less negative than —0.2 was a reliable marker of
concomitant inferior wall ischemia.

The data suggest that the electrocardiogram can iden-
tify patients with anterior infarction who have concom-
itant inferior wall ischemia due to occlusion of a left
anterior descending artery that either also supplies the
inferior wall or is the source of collateral flow to a pre-
viously occluded posterior descending artery in patients
with prior inferior infarction.

(J Am Coll Cardiol 1987,;10:519-26)

During the acute phase of a myocardial infarction, there is
frequently ‘‘reciprocal’’ ST segment depression in the
electrocardiographic (ECG) leads opposite those presenting
the classic pattern of ST segment elevation (1-6). Our stud-
ies (7) in patients with acute inferior wall myocardial in-
farction demonstrated a reciprocal quantitative relation be-
tween inferior ST segment elevation and precordial ST
segment depression that, in some patients, was distorted by
concomitant ischemia of the right ventricle or the lateral

From the Division of Cardiology, Department of Medicine, Cedars-

Sinai Medical Center and the Department of Medicine, UCLA School of

Medicine, Los Angeles, California. Dr. Hod is the recipient of an H. J.
Mirish Fellowship, H. J. Mirish Foundation. Los Angeles.

Manuscript received October 7, 1986; revised manuscript received
April 15, 1987, accepted May 1, 1987,

Address for reprints: Allan S. Lew, MD, Room 5314, Division of

Cardiology, Cedars-Sinai Medical Center, 8700 Beverly Boulevard, Los
Angeles, California 90048.

©1987 by the American College of Cardiology

wall of the left ventricle. On the basis of these findings, we
hypothesized that a quantitative *‘reciprocal’’ relation may
also exist between anterior ST segment elevation and in-
ferior ST segment depression in acute anterior wall infarc-
tion and that this relation may be distorted by concomitant
ischemia of the inferior wall of the left ventricle produced
by 1) occlusion of a long left anterior descending artery
that, in addition to supplying the anterior wall, also partially
supplies the inferior wall of the left ventricle, or 2) by
occlusion of a left anterior descending artery that contributes
collateral flow to the vascular supply of the inferior wall in
patients with a prior inferior infarction.

Methods

Study patients. The study group consisted of 60 pa-
tients, 45 men and 15 women with a mean age of 59 = 12
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years (range 31 to 80), with acute anterior myocardial in-
farction defined as <3 hours of nitroglycerin-resistant chest
pain and ST segment elevation in two or more precordial
leads from V, to V, in the absence of bundle branch block.
All patients included in this study had undergone successful
thrombolytic therapy with intracoronary (n = 16) or intra-
venous (n = 44) streptokinase with subsequent angio-
graphic visualization of the entire distribution of the left
anterior descending artery. The study group comprised two
separate cohorts of patients. One cohort included 50 patients
without evidence of a prior myocardial infarction and the
other cohort included 10 patients with ECG evidence of a
prior inferior myocardial infarction who had collateral flow
from the left anterior descending artery to an occluded left
circumflex (n = 1) or right (n = 9) coronary artery at
angiography. Acute myocardial infarction was confirmed in
all patients by a diagnostic elevation of the serum creatine
kinase, MB fraction (MB CK).

Electrocardiography. One or more standard 12 lead
ECGs were recorded at 25 mm/s (I mV = 10 mm) before
administration of streptokinase and the one with the highest
anterior precordial ST segment elevations was used for anal-
ysis. The magnitude of ST segment elevation or depression
was obtained by consensus of two of the investigators who
measured it to the nearest 0.5 mm at 80 ms after the J point
using the TP segment as the baseline. The anterior (pre-
cordial) ST segment elevations were analyzed in three ways:
1) ST segment elevation in lead V,; 2) the maximal ST
segment elevation in leads V, to V,; and 3) the sum of ST
segment elevations in leads V, to V,. Inferior ST segment
deviations were also analyzed in three ways: 1) ST segment
deviation in lead aVF; 2) the maximal ST segment depres-
sion in leads II, III or aVF; and 3) the sum of ST segment
deviations in leads II, III and aVF.

Coronary angiography and left ventriculography.
Multiple view coronary angiography was performed in every
patient and contrast left ventriculography in the 30° right
anterior oblique projection was performed in 54 of the 60
patients. These studies were obtained within 2 hours of
admission in the 16 patients treated with intracoronary strep-
tokinase and within 7 days of admission in the 44 patients
who received intravenous streptokinase. All 60 patients had
a residual stenosis of the left anterior descending artery
ranging from 50 to >90% of the luminal diameter and alt
55 patients who underwent ventriculography had an anterior
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regional wall motion abnormality. The following determi-
nations were made by consensus of two angiographers who
were unaware of the results of other investigations: 1) the
distribution of the left anterior descending artery from a
postreperfusion coronary angiogram, in the right anterior
oblique projection; 2) the relation of the site of occlusion
or residual stenosis of the left anterior descending artery to
the origins of its first septal perforator and first diagonal
branches; and 3) the presence or absence of inferior wall
regional dysfunction.

Thallium-201 scintigraphy. Rest and 4 hour redistri-
bution thallium-201 scintigraphy in the anterior, 45° left
anterior oblique and steep left anterior oblique projections
was performed in 51 patients. Thallium was injected intra-
venously before administration of streptokinase in 40 pa-
tients and 16 * 8 hours after streptokinase in 11 patients.
The scintigrams were assessed by consensus of two expe-
rienced nuclear cardiologists who were unaware of the re-
sults of other investigations.

Definition of groups (Table 1). The 50 patients without
prior infarction were classified into two groups according
to the pattern of distribution of the left anterior descending
artery. Group 1 comprised 34 patients whose left anterior
descending artery supplied the anterior wall of the left ven-
tricle as far as the apex but did not supply the inferior wall
of the left ventricle (Fig. 1A). The absence of inferior wall
ischemia was corroborated by the finding of normal inferior
wall motion (Fig. 2A) in 28 of the 32 patients who under-
went contrast left ventriculography and by normal thallium-
201 uptake by the inferior wall (Fig. 3) in 26 of the 28
patients who underwent thallium scintigraphy.

Group 2 comprised 16 patients whose left anterior de-
scending artery continued beyond the apex onto the dia-
phragmatic surface of the heart to supply =25% of the
inferior wall of the left ventricle (Fig. 1B). In contrast to
Group 1, in Group 2 there was concomitant ischemia of the
inferior wall as evidenced by regional dysfunction of the
inferior wall (Fig. 2B) in 10 of the 12 Group 2 patients who
underwent contrast left ventriculography and the presence
of an inferior wall perfusion defect (Fig. 3) in 13 of the 15
Group 2 patients who underwent thallium-201 scintigraphy.

Group 3 comprised the 10 patients with a prior inferior
wall myocardial infarction whose left anterior descending
artery supplied the inferior wall by visible collateral flow
to the posterior descending artery of an occluded left cir-

Table 1. Evidence of Ischemic Involvement of the Inferior Wall of the Left Ventricle in 60

Patients With Anterior Wall Infarction

Group 1 Group 2 Group 3

(n = 34) (n = 16) (n = 10)
Thallium-201 scintigraphy 20f 28 13 of 15 8 of 8%
Contrast left ventriculography 4 of 32 10 of 12 10 of 10*

*p < 0.001 for Group 1 versus Group 2 or Group 3.
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Figure 1. [llustrative angiograms of the left anterior descending
artery in the right anterior oblique projection from: (A) a Group
| patient with a short left anterior descending artery (arrow) that
terminates proximal to the apex of the left ventricle and does not
supply the inferior wall, (B) a Group 2 patient with a long left
anterior descending artery that continues around the apex onto the
inferior wall (arrow) and (C) a Group 3 patient with a left anterior
descending artery that supplies the inferior wall through collateral
vessels to the posterior descending branch of the previously oc-
cluded right coronary artery (arrow).

cumflex (n = 1) orright (n = 9) (Fig. 3A) coronary artery.
Table 1 indicates that all 10 patients had inferior wall dys-
function (Fig. 3) and all 8 patients who underwent thallium-
201 scintigraphy had an inferior wall perfusion defect (Fig.
3C) that in 6 patients was at least partially reversible, in-
dicating an element of inferior wall ischemia in the distri-
bution of the previous inferior infarction.

Hence, in each of the three groups in this study, the
distribution of supply of the left anterior descending artery
correlated closely with the presence or absence of ischemic
involvement of the inferior wall of the left ventricle.

Statistical analysis. Analysis of variance was used for
comparing continuous variables in the three groups and pairs
of groups were compared using the Bonferroni test. Fisher’s
exact test was used to assess proportional differences. Cor-
relations between the magnitudes of precordial and inferior
ST segment deviations were calculated by the unweighted
linear least squares method. Analyses were performed using
BMDP biostatistical software with a two-tailed probability
(p) value of <0.05 considered to represent statistical sig-
nificance.

Results

Clinical and angiographic features (Table 2). There
was no difference among the three groups with respect to
age, sex, interval between onset of symptoms and evidence
of reperfusion, peak creatine kinase, MB fraction {MB CK)
or relation of the site of the residual stenosis of the left
anterior descending artery to the origins of its first septal
perforator or first diagonal branch. There was no difference
in the extent of coronary artery disease between Groups 1
and 2, but multivessel coronary artery disease and disease
of the right coronary artery were universal in Group 3.

Electrocardiographic Findings (Table 3)

Relation to distribution of left anterior descending
artery. There was no significant difference among the three
groups in precordial ST segment elevation, but inferior ST
segment depression was significantly smaller in Groups 2
and 3 than in Group !, irrespective of which of the three
measures of inferior ST segment deviation was used. The
ST segment in lead aVF was depressed in all Group 1
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Figure 2. Illustrative end-systolic frame from the contrast left
ventriculogram in the right anterior oblique projection from: (A)
a Group | patient, showing normal wall motion of the inferior
wall, and (B) a Group 2 patient and (C) a Group 3 patient, each
showing abnormal regional wall motion of both the anterior and
the inferior walls.

patients (Fig. 4A), whereas it was isoelectric or elevated in
4 of the 16 Group 2 patients (Fig. 4B) and 6 of the 10
Group 3 patients (Fig. 4C) (p < 0.001 for Group 1 versus
Group 2 or 3).

Consistent with these findings, the ratio of inferior to
precordial ST segment deviations was also significantly less
negative in Groups 2 and 3 than in Group 1. The ratio of
ST segment deviation in lead aVF to ST segment elevation
in lead V, was found to be the best ECG discriminator
between Group | and Groups 2 and 3. This ratio was more
negative than —0.2 in 31 of the 34 Group | patients com-
pared with 3 of the 16 patients in Group 2 and 1 of the 10
patients in Group 3 (Fig. 5).

For the study group as a whole, there was no significant
correlation between the magnitudes of ST segment elevation
in lead V, and ST segment deviation in lead aVF (r =
—0.20; p = 0.13). However, after exclusion of the 26
Group 2 and Group 3 patients with inferior lead involve-
ment, a separate analysis of the 34 patients in Group 1 who
did not have inferior wall involvement revealed a significant
inverse or ‘ ‘reciprocal’’ correlation (r = —0.47;p = 0.005)
between the magnitudes of precordial and inferior lead ST
segment changes.

Relation to site of left anterior descending artery oc-
clusion. For each of the three groups, occlusion of the left
anterior descending artery proximal to its first diagonal branch
or its first septal perforator branch, or both, was associated
with greater inferior ST segment depression than that as-
sociated with occlusion distal to these two branches, but the
site of occlusion did not significantly influence the ratio of
inferior to precordial ST segment changes. For the entire
study group, ST segment depression in lead aVF was — 1.4
+ 1.0 mm in the 48 patients with proximal occlusion of
the left anterior descending artery compared with —0.7 +
0.8 mm in the 12 patients with distal occlusion (p < 0.05).
Importantly, the site of occlusion did not influence the re-
lation between the distribution of the left anterior descending
artery and the ECG findings.

Discussion

Reciprocal inferior ST segment depression during an-
terior infarction. Our data indicate that elevation of the
precordial ST segments in acute anterior myocardial in-
farction is usually associated with inferior ST segment
depression analogous to the reciprocal precordial ST seg-
ment depression of acute inferior myocardial infarction
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GROUP 1
SHORT LAD

o .
45° LAO ’

Table 2. Clinical and Angiographic Findings in 60 Patients With Anterior Wall Infarction

GROUP 2
LONG LAD

GROUP 3
PRIOR IMI

Figure 3. Illustrative ‘‘prereperfusion’” three-
view thallium-201 scintigram from a patient
from each of the three groups. The Group |
patient has an anterior perfusion defect that
does not involve the inferior wall, whereas the
Group 2 and Group 3 patients each have a
perfusion defect involving both the anterior
and inferior walls. IMI = inferior myocardial
infarction; LAD = left anterior descending
coronary artery; LAO = left anterior oblique.

STEEP LAO

Group | Group 2 Group 3
(n = 34) (n = 16) (n = 10)
Age (yn) 56 = 10 6l = 12 62 = 15
Male sex (%) 79 69 70
Pain to reperfusion (h) 34+ 12 35+ 1.2 3.2 £ 1.7
Peak MB CK (1U/liter) 169 + 121 167 = 175 8 = 71
LAD stenosis proximal to
First septal perforator branch (%) 65 50 60
First diagonal branch (%) 65 63 70
Three vessel CAD (%) R 50 100*
RCA stenosis >50% (%) 41 38 100*

*p < 0.01 for Group 3 versus Group | or Group 2. CAD = coronary artery disease: LAD = left anterior

descending coronary artery: RCA = right coronary artery.

Table 3. Electrocardiographic Findings in 60 Patients With Anterior Wall Infarction

Group | Group 2 Group 3
= 34) (n = 16) (n = 10)
Precordial ST segment elevation (mm)
ST elevation in lead V- 47 + 2.1 58 + 33 58 39
Maximal precordial ST elevation 6.7 = 3.2 6.7 = 3.2 7.0 42
Sum of ST elevations in V| to V, 17.7 + 8.1 18.3 + 7.6 18.6 + 10.7
Inferior ST segment deviations (mm)
ST deviation in lead aVF 1.8 = 0.8 -0.5 = 0.7 —-0.5 = 1.0¥
Maximal inferior ST depression =21 = 1.1 -0.8 = 1.0 —-0.6 = 1.0*
Sum of ST deviations in I, 1II and aVF 52 %25 1.6 £ 2.6 —1.2 £ 2.7*
Ratio inferior/precordial ST deviations
Lead aVF/lead V, 0.5 =03 0.1 0.2 0.0 = 0.2%
Maximal inferior/maximal precordial 04 + 0.3 —0.1 = 0.2 0.0+ 0.1*
Sum of II, IIl and aVF/sum of V, to V, 3 = 0.2 0.1 = 0.1 0.0 = 0.1*

*p < 0.001 for Group | versus Group 2 or Group 3. The

2 and Group 3.

re were no significant differences between Group
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Figure 4. llustrative electrocardiogram (ECG) from: (A) a Group
1 patient in whom the reciprocal inferior ST segment depression
is of a similar magnitude to the precordial ST segment elevation,
(B) a Group 2 patient with precordial ST segment elevation with
isoelectric inferior ST segments and (C) a Group 3 patient with
abnormal inferior Q waves due to a prior inferior infarction and
ST segment elevation in the inferior and precordial leads.

(2,5-7). Because greater anterior ST segment elevation tends
to cause greater inferior ST segment depression, inferior ST
depression during acute anterior infarction is generally in-
dicative of more severe anterior wall ischemia (8). The
finding that inferior ST depression was most evident in
patients whose left anterior descending artery supplied only
the anterior wall of the left ventricle up to or including the
apex but not the inferior wall, together with the absence of
evidence of inferior wall ischemia or dysfunction in this
group of patients, supports the conclusion that inferior ST
depression during anterior infarction is usually due to a
reciprocal effect and not to ischemic involvement of an
additional area of the left ventricle.

Influence of concomitant inferior ischemia on the ECG.
Patients whose distribution of the occluded left anterior de-
scending artery included part of the inferior wall had inferior
lead ST segments that were elevated or isoelectric or had
ST segment depressions that were small relative to the mag-
nitude of the precordial ST segment elevation. We attribute
the attenuation or reversal of the reciprocal inferior ST seg-
ment depression in these patients to concomitant transmural
ischemia of part of the inferior wall that tended to elevate
the inferior ST segments and thereby partially or completely
neutralize or reverse the reciprocal effect of the precordial
ST segment elevation. Such attenuation was also observed
in patients with a prior inferior infarction whose left anterior
descending artery was the source of collateral flow to a

previously occluded left circumflex or right coronary artery
(Group 3). The contention that, in these patients, occlusion
of the left anterior descending artery resulted in acute isch-
emia of the inferior wall was supported by the partial re-
versibility of the thallium-201 perfusion defect in six of the
eight patients studied in this group. Because the subendo-
cardium undergoes necrosis first and the subepicardium last
(9). it is plausible that in these patients with a prior inferior

Figure 5. Graphic representation comparing the ratio of ST seg-
ment deviation in lead aVF to ST segment elevation in lead V, in
the three groups of patients. A ratio of —~0.2 provides a good
separation of Group | from Groups 2 and 3 but the latter two
groups have a similar distribution of values.
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myocardial infarction, the remaining viable myocardium
supplied by the collateral flow was subject to ischemia pre-
dominantly in the subepicardium. This would explain the
tendency of inferior ischemic involvement to attenuate the
reciprocal ST segment depression because acute subepicar-
dial ischemia tends to elevate the ST segment (10), whereas
subendocardial inferior ischemia would have tended to fur-
ther depress the inferior ST segment.

Our findings are consistent with those of Myers et al.
(11) who, in their classic report, correlated the ECG with
the pathologic findings in patients with anterior myocardial
infarction. They found that the reciprocal inferior ST seg-
ment depression in lead aVF that was usually present during
an acute transmural anterior infarction was absent when the
acute anterior infarction continued around the apex to in-
volve the posterior (inferior) wall of the left ventricle or
when there was a prior infarction of the posterior wall.

Therefore, in contrast to the reciprocal influence that
tends to depress the inferior ST segments in anterior wall
infarction, concomitant ischemia of part of the inferior wall
appears to produce an inferiorly directed component to the
current of injury and thereby tends to elevate the inferior
ST segments. This influence alters the relation between the
anterior and the inferior ST segment deviations such that an
elevated or isoelectric inferior ST segment or ST segment
depression that is small relative to the magnitude of anterior
ST segment elevation is indicative of concomitant inferior
ischemia. In this study, an ST segment in lead aVF that
was clevated, isoelectric or depressed <20% of the ST

segment elevation in lead V, was a good ECG marker of

the presence of concomitant inferior wall ischemia and,
hence, was suggestive of an additional area of jeopardized
left ventricle. It is not clear why the group with concomitant
inferior wall ischemia did not evolve a higher peak MB CK
than that of patients without inferior wall involvement, but
this may reflect the influence of early reperfusion in this
study. Because the inferior wall received perfusion from
both the left and right coronary arteries. it may have under-
gone slower and more limited necrosis than the anterior wall
and thereby benefited more from early reperfusion such that
its contribution to the final infarct size was diminished.
However, it is conceivable that in the absence of reperfusion
the inferior wall involvement may have contributed to the
infarct size.

Influence of site of left anterior descending artery
occlusion. Occlusion of the proximal left anterior descend-
ing artery also tended to increase the inferior ST segment
depression. Although the size of the study group precluded
discrimination between the influences of the diagonal and
the septal perforator branches, the augmented inferior ST
segment depression in this group was presumably due to
more extensive lateral wall ischemia in the distribution of
the diagonal branches (11). Of interest, proximal left an-
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terior descending artery occlusion was also associated with
a higher peak MB CK than was distal occlusion (184 =+
134 versus 94 = 77 [U/liter; p < 0.05).

Potential study limitations. As discussed previously,
all the patients in this study underwent coronary reperfusion
by early thrombolytic therapy and, therefore, the data cannot
be related to the natural history with respect to infarct size
or prognosis. In addition, it is theoretically possible that
reperfusion interfered with the assessment of left ventricular
function and the interpretation of the 11 postreperfusion
thallium scintigrams. However, the excellent concordance
between the distribution of the left anterior descending artery
and the assessment of inferior involvement suggests that,
at least qualitatively, the data reliably reflect the physiology
at the time of occlusion. Furthermore, exclusion of the 11
patients with postreperfusion thallium data would not alter
the conclusions because nine of the studies were from Group
1 patients, of whom 7 had no inferior wall perfusion defect,
and in each of the single studies from Group 2 and Group
3. respectively, the patient had an inferior wall defect.

Conclusion. This study indicates that the inferior ST
segment changes that occur during an acute anterior myo-
cardial infarction provide an insight into the presence or
absence of concomitant ischemia of the inferior wall of the
left ventricle and the distribution of the left anterior de-
scending artery.

We are grateful to Rosa Goldsmith and David Zagorski for their expert
preparation of the artwork.

References

|. Shah PK, Pichler M, Berman DS, et al. Noninvasive identification of

a high risk subset of patients with acute inferior myocardial infarction.
Am J Cardiol 1980:46:915-21.

. Croft CH, Woodward W, Nicod P, et al. Clinical implications of
anterior S-T segment depression in patients with acute inferior myo-
cardial infarction. Am J Cardiol 1982:50:428-36.

(857

3. Haraphongse M, Tanomsup S. Jugdutt BI. Inferior ST segment depres-
sion during acute anterior myocardial infarction: clinical and angio-
graphic correlations. J Am Coll Cardiol 1984:4:467-76.

4. Dewhurst NG, Muir AL. Clinical significance of ‘‘reciprocal’” S-T
segment depression in acute myocardial infarction: relative contri-
butions of infarct size and ischemia at a distance. Am J Med 1985:78:
765-70.

5. Ferguson DW, Pandian N, Kioschos JM, Marcus ML, White CW.
Angiographic evidence that reciprocal ST-segment depression during
acule myocardial infarction does not indicate remote ischemia: analysis
of 23 paticnts. Am J Cardiol 1984:53:55-62.

6. Little WC. Rogers EW. Sodums MT. Mechanism of anterior ST-
segment depression during acute inferior myocardial infarction: ob-
servations during coronary thrombolysis. Ann Intern Med 1984;100:
226-9.

7. Lew AS. Maddahi J, Shah PK, Weiss AT, Peter T, Ganz W. Factors



526

9.

LEW ET AL.
INFERIOR ST DEVIATION IN ANTERIOR INFARCTION

that determine the direction and magnitude of precordial ST segment
changes during acute inferior myocardial infarction. Am J Cardiol
1985;55:883-8.

. Crawford MH, O’Rourke RA, Grover GL. Mechanism of inferior

electrocardiographic ST-segment depression during acute anterior
myocardial infarction in a baboon model. Am J Cardiol 1984:54:
1114-7.

Reimer KA, Jennings RB. The wavefront phenomenon of myocardial

JACC Vol. 10, No. 3
September 1987:519-26

ischemic cell death. 1I. Transmural progression of necrosis within the
framework of ischemic bed size. Lab Invest 1979;40:633—44.

. Rakita J, Borduas JL, Rothman S, Prinzmetal M. Studies on the

mechanisms of ventricular activity. XII. Early changes in the RS-T
segment and QRS complex following acute coronary artery occlusion:
experimental study and clinical applications. Am Heart J 1954;48:
351-72.

. Myers GB, Klein HA, Hiratzka T. Correlation of electrocardiographic

and pathologic findings in anteroposterior infarction. Am HeartJ 1949;37:
205-36.





