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ST Elevation - is it always Infarction?
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ABSTRACT
Background: Acute ST elevation MI is a life threatening emergency, recognized on Electrocardiogram
as ST Elevation requiring urgent management in the form of reperfusion therapy. But there are causes
of ST elevation other than MI needed to be remembered to deliver reperfusion therapy to only to true
ischemic events.
Aim: To look for the pseudo-infarction patterns leading to undue delivery of thrombolytic therapy.
Methods: All patients suspected of ST elevation MI given thrombolytic therapy were retrospectively
analyzed for true ischemic events and the resultant ST Elevation not indicative of acute coronary
event.
Results: There are few causes of pseudo ST Elevation that has to be looked for before giving
thrombolytic therapy in suspected ST elevation MI.
Conclusion: Every ST Elevation is not infarction so a careful approach is required to rule in and rule
out infarction.
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INTRODUCTION

METHOD

Acute ST Elevation myocardial infarction (STEMI)
constitutes a major public health problem not only in
western countries but increasingly in developing
countries1. In United States, there are estimated to
be more than half million STEMI events annually and
these have provided strong impetus for efforts to
improve both the process whereby care is delivered
and the treatment elements administered2. Acute MI
resulting from an occlusive thrombus is recognized
on ECG by ST elevation3. Myocardial infarction is the
leading cause of death in United States (US) as well
as in most industrialized nations throughout the
world4. Early (60 to 90) and complete (i.e., TIMI flow
grade 3) patency of the infarct-related artery is a
major determinant of survival after thrombus for acute
myocardial infarction5,6,7. Reperfusion therapy has
proved to be beneficial in such cases. The earlier the
perfusion the better the benefit and time to treatment
is now considered to indicate quality of care.
Thrombolysis is established treatment in the early
management of myocardial infarction and it reduces
35 day mortality by about a quarter8. These days
when thrombolytic therapy are carried out so readily it
is important to remember acute infarction is not the
only cause of ST elevation and similar changes of ST
Elevation and Q wave may be seen in patients
without coronary artery disease (―pseudoinfarction‖)9.
----------------------------------------------------------------------

Patients presenting in the emergency department of
JHL during the month of July, 2012 to August, 2012
with chest pain and ST elevation in two contagious
leads and they were given thrombolytic therapy.
Subsequently they were followed and reviewed with
serial ECGs on daily basis, two sets of cardiac
enzymes (Troponin), Echocardiography on 3rd or 4th
post admission day, and some with coronary
angiography within 14 days of discharge to look for
evolutionary changes, rise in cardiac enzymes,
regional wall motion abnormalities and coronary
artery disease respectively to confirm that the patient
had true cardiac ischemic event or not. The consent
was taken from every patient to include in the study.
Total no. of patients was 75 with 28% female and
72% male. The mean ages of the patients taken were
51.4. The mean stay of the patients was 5±1 day.
Among these patients 59% were of suspected
anterior wall mi, 7% of inferior wall mi, 33% of inferior
wall with RV infarct, 1% isolated posterior wall MI.
Patients having contraindication to thrombolytic
therapy, having co-morbidities, having documented
evidence of cardiomyopathies, not giving consent
was excluded from the study.

Department of Cardiology, Allama Iqbal Medical
College/Jinnah Hospital, Lahore
Correspondence to Dr. Ahmad Hassan, Senior Registrar
Email: ahnmalik@hotmail.com Cell: 0321-4937381

895 P J M H S VOL .6 NO.4 OCT – DEC 2012

RESULTS
With retrospective analysis of various modalities of
ECG, ECHO, Angio, Cardiac enzymes, total of 6
patients were found to have no acute coronary event
or in other words not fulfilling the criteria for
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streptokinase, received thrombolytic therapy on the
basis of chest pain and pseudo ST Elevation in the
ECG, these include the following causes
Male pattern
Left ventricular hypertrophy
Early repolarisation therapy
Cases of left bundle branch block
Normal variant
So the total 6 out of 75 patients, it came out to
be 8% who were having pseudoinfarction pattern
miming acute infarction and on that basis were given
thrombolytic therapy.
=n

Anterior
Wall MI

75

44

Simple
inferior
wall MI
05

Posterior
Wall MI
01

Complex
Inferior
Wall MI
25

45
40
35
30
25
20
15
10
5
wall M
I
Ant eri
or

all M I
Inferio
rw

V
Interio
r+ R

Pos te
rior w
all MI

0

%age of wall involvement

45% were diabetics, 37% were hypertensive, 25%
were both diabetic and hypertensive, 15% were
having positive family history of IHD.
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All were given thrombolytic therapy with success
except for three patients who became hypotensive
and were not completely given thrombolytics. The
mean time for SK administration was 47+-5 minutes.
Those patients having chest pain, ST elevation in two
contagious leads fulfilling
the criteria for
streptokinase, giving consent were included in the
study.

DISCUSSION
The American College of Cardiology/American Heart
Association Guidelines for the Management of
Patients with Acute Myocardial Infarction 10,11
consider the presence of electrocardiographic ST
segment elevation of greater than 0.1 mV in two
anatomically contiguous leads a class I indication for
urgent reperfusion therapy in the patient presumed to
have AMI. There are several other causes of ST
elevation other than mi which have close
resemblance to the infarction pattern so candidate for
thrombolytic therapy like LVH, ERP, LBBB, Bugada
Syndrome, Male Pattern, Hyperkalemia etc12.
They are misinterpreted as acute infarction and
sometimes given undue thrombolytic therapy. Larsen
13
et al have shown that electrocardiographic LVH is
incorrectly interpreted more than 70% of the time in
patients thought to have an acute coronary syndrome
(ACS). Failure to make this diagnosis is responsible
for large financial payments in the medico legal arena
involving malpractice cases against emergency
physicians (EP)14,15.
Retrospective analysis of a significant minority of
these cases has revealed that misinterpretation of the
ECG has played a role in as many as 25% of the
15
cases .
The thrombolytic therapy has its side effects
some of which are life threatening like intra cerebral
bleed, major bleeding, hypersensitivity reactions etc.
and also in ISIS-2 trial only 4.4% of patients suffered
allergic reactions to Streptokinase11 and may
encountered more often when Streptokinase is
administered a second time16. Brugemann et al
showed that patients with higher levels of
antistreptokinase
antibodies
who
received
antistreplase (streptokinase analogue) didn’t achieve
patency of the effected artery17. One study has
showed that neutralizing titres returned to control
levels after two years18. The currently available
evidence suggests that it is reasonable to avoid using
Streptokinase
again
in
patients
requiring
Thrombolysis more than 4 days after previous
treatment.{{once the streptokinase is given its
becomes a contraindication in the future next 6
months so if the patient than develops the acute
infarction he will not be benefited from the
thrombolytic
therapy.
because
inappropriate
19,20,21
fibrinolysis is not without morbidity and mortality
and any reduction in its occurrence would be
beneficial. So recognition of these patterns is very
necessary for accurate supply of thrombolytic
therapy. In our study we found few of the causes of
pseudo infarction pattern.
LVH and bundle branch block represent other
frequently encountered patterns in three studies22,23,
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which were either misinterpreted or interpreted with
disagreement among the EPs (features of LVH) In
LVH there is often a QS deflection or poor R wave
progression in the right precordial leads that suggests
anterior wall myocardial infarction. The secondary ST
segment elevation in these leads may be mistaken as
a current of injury.

Tracing is from a patient with left Ventricular
Hypertrophy
In 1945, Wilson and associates 24 concluded that ―in
the presence of left bundle branch block, it is seldom
possible to make the diagnosis of myocardial
infarction on the basis of electrocardiographic
findings alone.‖

25

Goldberger et al stated that the LBBB pattern is the
most frequently misinterpreted pseudo infarct pattern
in practice today, with resultant inappropriate
management (Features of LBBB). There are number
of proposed criteria’s which aid in the differentiation
of acute LBBB due to acute infarction and chronic
LBBB. Several studies have systematically evaluated
the value of different ECG findings of acute MI in
LBBB. One study by Wackers, for example,
correlated ECG changes in LBBB with localization of
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27

the infarct by thallium scintigraphy . The most useful
ECG criteria were:
Serial ECG changes --- 67% sensitivity
ST segment elevation — 54% sensitivity
Abnormal Q waves— 31% sensitivity
Cabrera's sign — 27% sensitivity, 47% for
anteroseptal MI
Initial positivity in V1 with a Q wave in V6 — 20
percent sensitivity but 100% specificity for
anteroseptal MI. Cabrera's sign refers to prominent
(0.05 sec) notching in the ascending limb of the S
wave in leads V3 and V4; a similar finding is
prominent notching of the ascending limb of the R
27
wave in lead V5 or V6 (Chapman's sign) . These
signs have a specificity that approaches 90 percent.
However, there may be a high degree of interobserver variability in accurate identification and their
sensitivity is quite low.
A large trial of thrombolytic therapy for acute MI
(GUSTO-1) provided an opportunity to revisit the
issue of the electrocardiographic diagnosis of
evolving acute MI in the presence of LBBB28. A
scoring system was developed. The three ECG
criteria with an independent value in the diagnosis of
acute infarction and the score for each were:
ST segment elevation of 1 mm or more that was
in the same direction (concordant) as the QRS
complex - score 5.
ST segment depression of 1 mm or more in lead
V1, V2, or V3 - score 3.
ST segment elevation of 5 mm or more that was
discordant with the QRS complex (i.e.,
associated with a QS or rS complex) — score 2.
A minimal score of three was required for a
specificity of 90%. Normal male pattern was seen in
90% of healthy young men. The concave upwards ST
elevation usually 1-3mm and most marked in v212. In
a study of 6014 healthy men in US Air Force who
were 16 to 58 years old, 91% had ST-segment
elevation of 1-3mm in one or more preccordial
29
leads . The elevation was most common and
marked in lead V2. In a recent study of normal
electrocardiograms from 529 men, the prevalence of
ST-segment elevation of at least 1 mm in one or
more of leads V1 through V4 was 93% in the men
who were 17 to 24 years old30. The prevalence
declined gradually with increasing age, reaching 30%
in men who were 76 years of age or older. In
contrast, about 20% of normal electrocardiograms
from women had ST-segment elevation of 1mm or
more, and this prevalence remained unchanged
regardless of the women ages.
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V1

V2

V3

Since the majority of men have ST-segment elevation
of 1 mm or more in precordial leads, it is a normal
finding, not a normal variant, and is designated as a
male pattern; in these patterns the ST elevation is
concave. The deeper the S wave, the greater the ST
elevation.
Early repolarisation of the ST segment is an
electrocardiographic variant with a benign long-term
prognosis31. Its prevalence has been estimated at
between 1 and 5% of healthy adults32,33 and it is more

V1

V2

V3

The degree of ST-segment elevation is usually less
than 2mm but may be great as 5mm. another ECG
feature that defines this ECG phenomena is the
localization of the ST Segment elevation. Mid to
lateral precordial leads (V2-V5) generally show the
greatest ST segment elevation. Similar but usually
less prominent changes may appear in the other
leads. It is rare to find ST segment elevation in limb
leads alone. Slower heart rates tend to increase the
degree of ST segment elevation and the amplitude of
the T waves. Fast heart rates (>100/min) have the
opposite effect with normalization of ST Segment and
reduction of T wave amplitude. Additional ECG
criteria for the ERP include reciprocal ST segment
elevation in AVR and waxing and waning of the ST
Segment over time38.
It has been called by a variety of names
including ―unusual
RT
Segment
deviation‖,
―premature repolarisation―, normal RS-T elevation
variant‖, and ―early repolarisation syndrome‖35. It was
39
first described by Shipley and Halloran in 1936. The
rationale is that this ―abnormal‖ pattern doesn’t

V4

V5

V6

common in young athletic men34 but this distribution
is not rare in women, older persons, whites and
35
inactive persons . The mechanism of early
repolarisation is not completely understood; although
accumulating evidence suggests a vagal origin32,36
seen in young black men. This pattern consists of a
prominent notch or slur on the down sloping portion
of QRS complex, followed by a diffuse upward ST
Segment concavity concordant with the QRS and a
positive T wave in the same leads37.

V4

V5

V6

represent organic disease of the heart, is not
associated with symptoms, has no effect on longevity
and doesn’t require treatment. The benign nature of
this ERP has been established by longitudinal follow
up studies some as long as 26 years. ST Segment
elevation persists for decades but tends to decrease
with decreasing age. All studies have consistently
shown no evidence of increased likelihood of fatal or
nonfatal cardiovascular events35,40.
ST elevation of normal variant seen in V3-V5
with T Wave inversion, short QT interval and high
QRS voltage. Usually combination of early
repolarisation pattern and persistent juvenile T Wave
12/
pattern often the findings are so suggestive of
myocardial infarction that an echocardiogram is often
necessary to differentiate them, especially if one is
not aware of this normal variant. In most of these
cases the QT interval is short, whereas it is not short
in acute myocardial infarction or pericarditis. This
normal variant differs from the early-repolarisation
pattern in that the T waves are inverted and the ST
segment tends to be coved.
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