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Abstract 

We describe eight patients with a distinct electrocardiographic pattern of anterior wall myocardial infarction 
characterized by three main features: (1) a pattern of ‘transmural ischemia’ (ST-elevation with positive T-wave) in non- 
consecutive leads: aVL and V,, and two different types of ST-depression; (2) a pattern of ‘true reciprocal changes’ 
(ST-depression and negative T-wave) in III and aVF; (3) a pattern of ‘sub-endocardial ischemia’ (ST-depression with 
positive T-wave) in V,_,, while ST in V, was either isoelectric or depressed. We characterize the electrocardiographic 
features and correlate them with the echocardiographic, radionuclide, and angiographic data. All patients admitted 
to the coronary care unit from January 1990 to April 1992 with evolving acute myocardial infarction were evaluated 
prospectively. Patients whose admission electrocardiogram met the description above were included. The electrocar- 

diographic evolution, echocardiographic, Technetium MIBI tomography, and coronary angiography are described. Of 
471 patients with acute anterior wall myocardial infarction, admitted to the coronary care unit during the study period, 
eight patients met the inclusion criteria (1.7% of acute anterior wall myocardial infarction). Echocardiographic studies 
revealed mid-anterior hypokinesis in two patients, anterior and apical hypokinesis in one, and no wall motion abnor- 
mality in four patients. Technetium MIBI tomography, done in five patients, was consistent with mid-anterior or mid- 
anterolateral infarction without involvement of the septum or apex. Coronary angiography, performed in seven pa- 
tients, demonstrated significant obstruction of the first diagonal branch in all of the patients. In four patients, the 
diagonal occlusion was the only significant coronary lesion in the left coronary artery. Conclusion: Most of the anterior 
myocardial infarctions also involve the septal and apical regions. Anterior wall myocardial infarctions limited to the 
mid-anterior or mid-anterolateral wall, without apical or septal wall involvement are relatively rare. This study 
describes a special electrocardiographic form of anterior wall acute myocardial infarction. This distinct electrocar- 
diographic pattern represents true mid-anterior wall myocardial infarction, caused by occlusion of a first diagonal 
branch of the left anterior descending coronary artery. The septal and apical regions are not involved because the blood 
supply via the left anterior descending artery is not interrupted. 
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1. Introduction 

The electrocardiogram (ECG) is quite reliable in 
detecting anterior wall myocardial infarction [l-6] 
or infarction caused by left anterior descending 
coronary artery obstruction [7,8]. Based on the 
ECG, several sub-types of anterior wall myocardi- 
al infarction are recognized (anteroseptal, antero- 

lateral, apical, etc.) [9]; however, correlation of the 
various ECG sub-types with the exact anatomical 
location of the infarct as determined by autopsy is 

poor [4,5,9]. The left anterior descending artery 
supplies the anterior and apical regions of the left 
ventricle, portions of the interventricular septum, 
anterolateral wall, papillary muscle and, in some 

patients, the inferoapical region [lo]. Occlusion of 
the left anterior descending artery commonly re- 
sults in infarcts involving the apical and/or septal 

region [4]. Infarcts limited to the basilar area of 
the anterior free wall of the left ventricle, without 
involvement of the apical region, are less frequent. 

Despite widespread clinical concern, most pub- 

lished studies relating ECG data to autopsy or 
coronary angiographic findings provide no infor- 
mation regarding infarcts in which the culprit ves- 
sels are branches of the major coronary arteries 

[l-8]. 
In this study we describe eight patients with a 

distinct ECG pattern representing a special sub- 
type of anterior wall myocardial infarction, which 

has not been well characterized before now. We 
describe the ECG findings during the acute phase 
and their evolution, and compare them to the 
echocardiographic, radionuclide imaging and 

coronary angiographic features of these patients. 

2. Methods 

2.1. Patients 

All patients admitted to the coronary care unit 
from January 1990 to April 1992 with evolving 

acute myocardial infarction were evaluated pro- 

spectively. Patients who met the following criteria 
were included in the study: (1) severe chest pain of 
more than 30 min duration; (2) transient elevation 

of serum creatine kinase; (3) ECG during the acute 
stages showing ST-segment elevation with positive 
peaked T-wave in aVL and VI, ST-depression 
with negative T-wave in the inferior leads, and ST- 
depression with positive T-wave in the precordial 
V3_5 leads; (4) no history or ECG evidence of pre- 
vious myocardial infarction. 

2.2, Electrocardiographic evaluation 

All patients underwent continuous three-lead 
ECG recording for 2 to 3 h after admission, with 

repeated standard 12-lead ECG every 5 to 10 min. 
Thereafter, standard 12-lead ECG was recorded 
every 24 h and during every episode of chest pain. 
ST-segment deviations from the isoelectric line, as 

was determined by a line that was drawn between 
subsequent TP-segments, were measured at 0.06 s 
after the J-point. The T-wave was measured at the 
maximal deflection (positive or negative) more 

than 120 ms after the J-point. The ST-segment and 
the T-wave were considered positive or negative if 
they were 2 0.1 mV above or I -0.1 mV below the 
isoelectric line, respectively. ST-segments or T- 

waves > -0.1 mV and ~0.1 mV were considered 
isoelectric. 

2.3. Echocardiographic evaluation 

Technically satisfactory 2-dimensional echocar- 
diography recordings were obtained within the 
first 24 h of admission and on the third to seventh 
day in seven patients. A Diasonics CV 100 echocar- 

diograph equipped with a 2.5 MHz transducer was 
used. Patients were examined in the supine and left 
lateral decubitus position, and the heart was imag- 
ed through several acoustic windows (longitudinal 
and cross-sectional parasternal, apical four- and 
two-chamber, and subxiphoid four-chamber). All 
examinations were recorded on videotape and 
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analyzed by two independent observers. Wall mo- 
tion score was determined using a 1Csegment 
model as described by Oh et al. [l 11. 

projections) on 16 mm film. Each cineangiography 
was analyzed by two independent observers. 

2.6. Left cineventriculographic evaluation 
2.4. Radionuclide evaluation 

Five patients underwent technetium MIBI ra- 
dionuclide imaging within 24 h of admission. Each 
patient was injected with 25 mCi technetium MIBI 
intravenously. Ninety minutes later myocardial 
perfusion tomography imaging was performed by 
a gamma camera (SP-6 Elscint Haifa Ltd.). Data 
acquisition was carried out over an 180” angle 
starting from the right anterior oblique 45” posi- 
tion and ending at the left posterior oblique, with 
a zoom of 1.33. Thirty views were recorded into a 
64 x 64 matrix with an acquisition time of 25 s 
per view. The data were filtered back projection 
with a Butterworth filter. Slices (thickness, 1 cm) 
were reconstructed. Three sets of slices were ob- 
tained in short, long and horizontal axes. In each 
patient four segments of the left ventricle were 
examined in short axis view (septal, anterior, infe- 
rior, posterolateral) and two segments in long axis 
view (apex and anterolateral). The segments were 
visualized subjectively for tilling defects. 

Cineventriculographies in the right anterior 
oblique and left lateral projections were performed 
in seven patients. Each cineventriculography was 
analyzed by two independent observers. The 
anterolateral, apical, diaphragmatic, septal, post- 
erobasal and posterolateral segments were exam- 
ined for evidence of regional wall motion 
abnormality. 

3. Results 

2.5. Coronary angiographic evaluation 

Of 471 patients with acute anterior wall myocar- 
dial infarction admitted to the coronary care unit 
during the study period, eight patients met the in- 
clusion criteria (1.7% of acute anterior wall myo- 
cardial infarction) (Table 1). These included live 
males and three females, aged 58 f 11 years 
(38-71 years). Two patients, Nos. 1 and 8 received 
intravenous thrombolytic therapy with rtPA. Peak 
creatine kinase levels were 806 f 361 U/l 
(455-1464 U/l) (normal range, 24-203 U/l). All 
patients were in Killip class I. None of the patients 
died or developed heart failure, shock, arrhythmia 
or re-ischemia during the index hospitalization. 

Selective coronary cineangiography was per- 
formed within 10 days of admission in seven pa- 
tients by the Judkins technique. Cine recordings 
were made of each vessel in multiple projections 
(right and left anterior oblique, cranial and caudal 

3.1. Electrocardiographic findings 

Fig. 1, and Tables 2 and 3 show all patients were 
in sinus rhythm on admission and on the following 

Table 1 

Clinical, echocardiographic, and radionuclide perfusion scan of the patients 

Patient No. Age (years) Sex Peak CK (U/I) Echocardiogram MIBI 

60 
47 

59 

60 
71 

67 

59 
38 

1023 

I464 

1111 

455 

624 

759 

515 
494 

normal 

A + apical hypokinesis 
normal 

normal 

A hypokinesis 

A hypokinesis 
normal 

A+AL 

A+AL 

A+AL 

A 

A + small septal 

A, anterior; AL, anterolateral; CK, creatine kinase; F, female; M. male. 
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ECG recordings. No-one displayed ECG evidence 
of bundle branch block, intraventricular conduc- 

tion defect, or left ventricular hypertrophy. 
The admission ECG of all the patients demon- 

strated ST-segment elevation ( L 0.1 mV) with pos- 
itive T-wave in aVL and V,, ST-segment 
depression with negative T-wave in III and aVF, 
and ST-segment depression with positive T-wave 

in V, and Vs (Fig. 1, Table 2). In six patients there 
was ST-segment elevation with positive T-wave in 
I, and in four patients ST-segment depression with 
positive T-wave in V3. In the other four patients 
the ST-segment was isoelectric in V3. ST-segment 

depression in II was found in all of the patients, 
two with negative and six with positive T-wave. 

The ECG recording on the following days 
revealed resolution of the ST-segment elevation in 
leads I, aVL and V2 in 316, 2/g, and 3/g patients, 
respectively, and inversion of the T-wave in five, 

eight, and three patients respectively. New patho- 
logical Q-wave appeared in five patients (in aVL in 
four patients, and in Vz in three). Shortening of 
the R-wave amplitude in V2_4 was demonstrated 
in four patients. However, in two patients no 
pathological Q-wave or alteration in the R-wave 
amplitude was noted. The ECG evolution in III 

Patient E 

b j 
:___-i. ” j.... .^4”. _ 

I II III d/R avL aVF VI v2 v3 v4 V5 & 

I u In avR aVL aVF Vi v2 v3 v4 v5 ve 

Fig. 1. Electrocardiograms of the acute and fully evolved stages of the myocardial infarction. Patient 1 (a) electrocardiogram on ad- 

mission showing ST-elevation in aVL and V,, ST-depression with negative T-wave in II. III and aVF, and ST-depression with posi- 

tive T-wave in V, and V,. (b) electrocardiogram of the fully evolved stage (third day) showing inversion of the 

T-wave in I and aVL, while the ST in the inferior leads become positive. There is resolution of the ST-depression in II. III and aVF, 
and inversion of the T-wave in V,_,. There is deviation of the QRS axis to the right. Patient 3 (a) electrocardiogram on admission 

showing ST-elevation in I, aVL and V,, ST-depression with negative T-wave in III and aVF, and ST-depression with positive T-wave 
in V, and V,. (b) electrocardiogram of the fully evolved stage (third day) showing inversion of the T-wave in I and aVL, resolution 
of the ST-depression, while the T-wave become positive in III and aVF. and inversion of the T-wave in Vz_5. There is deviation of 

the QRS axis to the right. 
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Table 2 

ECG data of the acute stage 

Lead I II III aVR aVL aVF “I “2 “3 “4 “5 “6 
- - - - - - - - - - _ - 

ST T ST T ST T ST T ST T ST T ST T ST T ST T ST T ST T ST T 

Positive 6 8 0 6 0 0 4 0 8 8 0 0 2 4 8 8 0 8 0 8 0 8 0 8 
Isoelectric 2 - 0 - 0 - 4 - 0 - 0 - 6 - 0 - 4 - 0 - 0 - 5 - 

Negative 0 0 8 2 8 8 0 8 0 0 8 8 0 4 0 0 4 0 8 0 8 0 3 0 
Total 88 88 88 88 88 88 88 88 88 88 88 88 

The table presents number of patients in each category. 

and aVF consisted of resolution of the ST- 
depression in seven and two patients respectively, 
and of positivation of the T-wave in all eight pa- 
tients. These changes occurred simultaneously 
with the resolution of the changes in leads I, aVL, 
and VI. ST-segment depression in V4 and V5 
resolved in all patients. The T-wave became in- 

verted in V, and V4 in two and three patients 
respectively, while in the others the T-wave 
amplitude was shortened (Fig. 1, Table 3). 

3.2. Echocardiographic findings 

Seven patients underwent echocardiographic 
examination (Table 1). In four patients no wall 

motion abnormality was detected, while in two pa- 
tients there was hypokinesis of the mid-anterior 
area (segment 7 according to Oh et al. [ 1 1]), and 
in one anterior and apical hypokinesis (segments 7 

and 12). 

3.3. Radionuclide findings 

Five patients underwent technetium MIBI ra- 
dionuclide study (Fig. 2). A perfusion defect in the 
anterior segment was found in all five, in three it 
extended into the anterolateral segment. In one pa- 

tient, a small septal perfusion defect was observed. 
No apical, inferior or posterior involvement was 
noted. 

3.4. Coronary angiographic findings 

Seven patients underwent coronary angio- 
graphy (Table 4, Fig. 3). Significant luminal nar- 
rowing (~75%) in the left anterior descending 
artery, circumflex, obtuse marginal, and the right 
coronary artery was found in two, one, one, and 
two patients. respectively. However, significant 

obstruction of the first diagonal branch was found 
in all patients. In four patients there was a com- 

Table 3 
ECG data of the fully evolved stage 

Lead I II III aVR aVL aVF “I “2 “3 “4 “5 “6 
_ - - _ - ~ - - - - - - 

ST T ST T ST T ST T ST T ST T ST T ST T ST T ST T ST T ST T 

Positive 2 3 0 8 0 8 6 1 6 0 0 8 0 6 5 5 2 6 0 5 0 6 0 6 
Isoelectric 6 - 7 - 7 - 2 - 2 - 6 - 8 - 3 - 6 - 8 - 8 - 8 - 

Negative 0 5 10 10 0 7 0 8 2 0 0 2 0 3 0 2 0 3 0 2 0 2 
Total 88 88 88 88 88 88 88 88 88 88 88 88 

The table presents number of patients in each category. 
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Fig. 3. Selective left coronary cineangiography of patient 
No. 3 in the right anterior oblique projection. There is complete 

obstruction of the first diagonal branch and an irregular lesion 

with 60”/ luminal narrowing of the left anterior descending 

coronary artery distal to the origin of the diagonal branch. 

Fig. 2. Technetium MIBI tomography of patient No. 4 

demonstrating a filling defect in the mid-anterior and 

anterolateral segments in long axis (A) and short axis (B). The 

septum and the apical region are normally perfused. 

plete obstruction of the first diagonal branch, 
while in the other three, a severe complex lesion 

with evidence of residual thrombus was found. In 
four patients, the only significant lesion in the left 
coronary artery was in the first diagonal branch. 

3.5. Left ventricular cineangiography findings 

Seven patients underwent left ventriculography 
(Table 4). The left ventricular ejection fraction was 
61 f 12% (.52-72%). Anterolateral wall motion 
abnormality was noted in five patients (four with 
hypokinesis and one with akinesis). Mild hypo- 
kinesis of the apex was found in one patient, while 

in two patients, left ventricular wall motion was 
entirely normal. 

Table 4 

Coronary and left ventricle cineangiography 

Patient LAD First 
diagonal 

cx Cx-Ml Cx-M2 RCA EF Wall motion 

1 95 100 60 0 0 0 0.62 AL hypokinesis 
2 50 100 0 0 0 75 0.70 normal 
3 60 100 0 0 0 0 0.52 AL akinesis 
5 45 90 40 50 0 50 0.72 normal 
6 30 95 80 70 0 90 0.56 AL hypokinesis 

7 55 99 60 0 0 0 0.41 AL + apical hypokinesis 
8 75 100 0 99 60 40 0.71 AL hypokinesis 

Numbers represent percentage of luminal narrowing. AL. anterolateral segment; EF. left ventricular ejection fraction. 
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4. Discussion 

Eight patients with a distinct sub-type of ante- 
rior wall myocardial infarction are described. 

4.1. Electrocardiographic examination 

The ECG pattern in the acute stage of this sub- 
type of anterior wall myocardial infarction con- 
sists of two main features: 1. A pattern of trans- 
mural ischemia in leads that are not considered 

consecutive; 2. Simultaneous appearance of two 
types of ST-segment depression in different leads, 
ST-depression with positive T-wave in the precor- 
dial leads, and ST-depression with negative T- 

wave in the inferior leads (III and aVF). This ECG 
pattern, although mentioned before in the litera- 
ture [ 121, has not been fully characterized and cor- 
related with anatomic or angiographic data. 

Moreover, in a recent work this pattern was con- 
sidered non-diagnostic [13]. Schamroth [12] inter- 
preted this pattern as an anteroseptal and high 
lateral myocardial infarction. This implies infarc- 

tion of two separated segments supplied by two 
different branches of the left coronary system. 

In all of our patients ST-elevation was found in 
V, and aVL, while in six of them ST-elevation 
was detected also in lead I. The ST-segments in the 
anterior and apical leads V3_, were either isoelec- 
tric or negative. Lead I faces the lateral aspect of 

the left ventricle and thus records the transverse 
(lead X) component of the cardiac vector. Lead 
aVL faces the basal portion of the anterolateral 
free wall of the left ventricle [9,14]. Lead V2 faces 
the anteroseptal area [9]. ST-elevation in I and 
aVL usually represents lateral or anterolateral wall 
transmural ischemia, while ST-elevation in V, is 

usually found in anteroseptal wall ischemia [9] or 
even in right ventricle infarction [ 1.51. However, no 
evidence of septal or apical involvememt was 
found by the radionuclide, echocardiographic and 

left ventriculographic examinations. Thus, ST- 
elevation in V?, without ST-elevation in other 
precordial leads, such as Vi or V,, probably 
represents anterior and not septal wall involve- 
ment. 

Two distinct forms of ST-depression were pre- 
sent simultaneously during the acute stage [ 16,171. 
While ST-depression with negative T-wave was 

found in the inferior leads III and aVF, ST- 
depression with positive T-wave appeared in the 
precordial leads, apart from V2 (Fig. 1, Tables 
2,3). These two types evolve by different elec- 

trophysiological mechanisms and have a different 
time course of evolution during the later stages of 
the infarction. ST-segment depression with nega- 
tive T-waves in leads III and aVF was not accom- 

panied by either a perfusion defect on the 
technetium MIBI scan or wall motion abnormality 
in the posterior or inferior regions. Therefore, 
these changes represent true reciprocal changes 

and may be considered a ‘mirror image’ of the 
transmural ischemia affecting the mid-anterior 
region (ST-elevation with positive T-wave in I, 

aVL, and V,). The ECG evolution in the inferior 
leads III and aVF occurred simultaneously with 
the decline of the magnitude of ST-segment eleva- 
tion and the inversion of the T-wave in aVL and 

VZ, thus, further supporting a reciprocal etiology. 
The second type of ST-depression (with positive 

T-wave), found during the acute stage in V4 and 
in V,, while aVL and V2 still manifest ST- 
elevation and positive T-wave, has a different elec- 
trophysiological explanation. In this type of ST- 
elevation, the vectors of the ST-segment and the T- 

wave are shifted in opposite directions [ 171. This 
has been ascribed to a sub-endocardial ischemic 
and injury pattern [9,16]. Ekmekci et al. [18] 
reported that ligation of a branch of a left anterior 

descending artery in an open chest dog induces 
almost immediate ST-elevation in the central part 
of the ischemic area, however, ST-segment depres- 
sion appears later in the border zones surrounding 
the infarction. In these zones only partial or sub- 
endocardial ischemia is present. Janse et al. [ 191 
demonstrated that occlusion of the left anterior de- 
scending artery in open chest pigs produces ST- 
elevation with positive T-wave in epicardial leads 
orientated to the central ischemic area. However, 
ST-depression and positive T-wave were detected 
over the border zone. This border zone was 
characterized by intermediate levels of lactate, 
creatine phosphate and adenosine triphosphate 
(ATP). The ECG evolution of this pattern con- 
sisted of restoration of the ST-depression and in- 
version of the T-wave, which is compatible with a 
non-Q-wave infarction. This is probably the only 
clinical example of the simultaneous appearance of 



the two types of ST-segment depression in dif- 
ferent leads. 

4.2. Echocardiographic examination 

Two-dimensional echocardiography is con- 
sidered to be more sensitive and accurate than 
ECG for the early detection of acute myocardial 
infarction, especially in patients with first trans- 
mural myocardial infarction [ 11.20-251. It was 
stated that ‘when asynergy was absent, it was 
unlikely that an acute myocardial infarction was 

missed’ [11,24]. But others found that there is a 
myocardial infarct size threshold for 2-dimen- 
sional echocardiographic detection, even for 
transmural infarctions [26-281. 

In 3/7 patients regional asynergy was detected. 
In two patients, Nos. 6 and 7, hypokinesis was lim- 
ited to the mid-anterior segment, while in another, 
No. 3, the mid-anterior and the apical segments 

were hypokinetic. In the latter patient, no apical 
wall motion abnormality was detected by angio- 
graphic left ventriculography (Table 4) and the 
technetium MIBI perfusion defect was limited to 

the mid-anterior and anterolateral regions, with- 
out apical involvement (Table 1). It appears that 
the anteroapical hypokinesis in this patient did not 
represent myocardial ischemia, but a tethering 

phenomenon [29-321. 
In four of our patients no wall motion abnor- 

mality was detected. In this specific type of ante- 
rior wall myocardial infarction, the sensitivity of 

2-dimensional echocardiography seems to be low 
in comparison with an ECG. A sensitivity of only 
43% is even lower than that reported for detection 
of non-Q-wave myocardial infarction (66%) [22]. 
The low ability to detect wall motion abnormality 
in this particular type of anterior wall myocardial 
infarction is explained by the relatively small size 

of the infarction. Another explanation is that the 
infarction is surrounded by normally contracted 
areas, the apex and the basal segments of the free 
wall of the left ventricle, and by the septal region. 

The normally functioning segments help ‘pull’ the 
relatively small infarcted area. thus obscuring the 
infarction. 

4.3. Mid-anterior location 

Infarcts that are limited to the basilar or middle- 

portion of the anterior or anterolateral free wall of 

the left ventricle, without apical or septal involve- 
ment, are quite rare [4,29]. None of the 50 patients 
described by Sullivan et al. [5], had isolated ante- 
rior wall infarction without either septal or apical 

wall involvement. All of our patients, except No. 
5, had at least one positive study relating the in- 
farction to the mid-anterior or mid-anterolateral 
region (echocardiography, MIBI scan, or angio- 

graphic left ventriculography). In patient No. 5 no 
motion abnormality was detected by echocardio- 
graphy or angiographic ventriculography, and a 
technetium MIBI scan was not preformed. Only 

one patient, No. 8. had a small septal perfusion 
defect on the technetium MIBI scan (which may be 
related to a previous infarction), and in none of 
the live patients was apical involvement found. In 

only one patient, No. 7, apical hypokinesis was 
detected by angiographic ventriculography, but no 
apical asynergy was detected by echocardio- 
graphic examination. 

The location of the anterior wall myocardial in- 
farction in our patients is best explained by ob- 
struction of a diagonal branch supplying the 
anterolateral aspect of the left ventricle, without 

reaching the apex. There is a wide variability in the 
number and size of the diagonal branches. More 
than 90% have one to three such branches. Less 
than 1% have no diagonal branches [33]. Total ob- 

struction of a diagonal branch is frequently 
overlooked. Thus, if none are seen, the angio- 
grapher should consider the possibility that a 

diagonal branch might have originally been pre- 
sent but become totally occluded at its origin from 
the left anterior descending artery [lo]. The clini- 
cal, ECG. angiographic and anatomic differences 

between infarcts caused by a diagonal branch oc- 
clusion and those related to left anterior descen- 
ding artery obstruction have not been delineated 
in the literature. 

The ECG manifestations of this sub-type of 
anterior wall myocardial infarction are best ex- 
plained by a ‘wedge-shape’ infarction located in 
the mid-anterior or mid-anterolateral region. The 
central area of transmural ischemia (ST-segment 
elevation in leads I, aVL, and V-J is relatively nar- 
row. as reflected by the sharp difference between 
the ST-elevation in VZ and the isoelectric or nega- 
tive ST-segment in the adjacent precordial leads 
Vi, V3_5. The central zone is surrounded by a 



relatively wide ‘border zone’, as reflected by the 
ECG pattern of ‘sub-endocardial ischemia’ (ST- 
segment depression with positive T-wave) in V,_,. 
However, in most of the clinical anterior wall myo- 
cardial infarctions in humans, the border zone is 
not expressed by the routine 12-lead ECG. More- 
over, the area of this border zone in experimental 
animals with normal coronary arteries is narrow 

[34]. Perhaps occlusion of a secondary branch of 
a coronary artery, in contrast to obstruction of a 
major artery, may induce a relatively wider ‘border 
zone’, especially when the collateral flow is 

augmented by a pre-existing luminal narrowing of 
the culprit artery. Another explanation could be, 
that in a larger anterior wall myocardial infarc- 
tion, the solid angle arising from the transmural 

infarction obscures the expression of the sub- 
endocardial ischemia in the precordial leads. How- 
ever, in the mid-anterior infarction, there is a 
relatively small central transmural infarction sur- 

rounded by normal basal and apical segments. 
This factor, combined with the special geometrical 
orientation of the infarction relative to the precor- 
dial leads, may lead to a relatively small or even 

negative solid angle [35], enabling expression of 
the ‘border zone’ sub-endocardial ischemia in the 
precordial leads V3_5. 

The obtuse marginal branches of the circumflex 

artery supply the lateral zone of the left ventricle. 
There is overlap of the diagonal and obtuse 
marginal branches [lo]. Frequently, acute infarc- 
tions that are caused by obstruction of the cir- 
cumflex artery are not accompanied by typical 
ST-segment elevation [36]; however, in cases with 
ST-segment elevation, it is usually found in the in- 
ferior leads (II, III, and aVF) and in V,, V,. ST- 

elevation in Vz and ST-depression in the inferior 
leads are uncommon 17,371. 

Because of the high variability in the number 
and course of the diagonal branches [33], it is pos- 
sible that obstruction of a diagonal branch may 
lead to several different electrocardiographic 
manifestations, according to the size and location 

of the vascular bed distal to the obstruction, and 
the collateral flow from adjacent left anterior 
descending, other diagonal branches, and the 
marginal branches of the circumflex artery. How- 

ever, we describe a specific electrocardiographic 
sub-type of acute anterior wall myocardial infarc- 
tion that is related to an obstruction of the first 

diagonal branch. A prospective trial of electrocar- 

diographic recording during angioplasty is needed 
to clarify the various electrocardiographic mani- 
festations of myocardial ischemia due to first 
diagonal branch obstruction. 

5. Conclusions 

We describe a special form of anterior wall myo- 
cardial infarction, characterized in the acute stage 

by a pattern of ‘transmural ischemia’ (ST- 
elevation with positive T-wave) in aVL and VZ, a 
pattern of ‘sub-endocardial ischemia’ (ST-depres- 
sion and positive T-wave) in V,_,, and a pattern 
of ‘true reciprocal changes’ (ST-depression and 
negative T-wave) in the inferior leads. This ECG 
pattern is correlated with 2-dimensional echocar- 

diographic, radionuclide, and angiographic evi- 
dence of mid-anterior wall infarction without 
septal or apical involvement, best explained by ob- 
struction of a diagonal branch of the left anterior 

descending coronary artery. The ability to recog- 
nize this pattern may enable the clinician to iden- 
tify patients with relatively small anterior wall 
myocardial infarction and a relatively favorable 

hospital course, and to diagnose the culprit artery 
with a simple non-invasive tool, the ECG. 
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