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Introduction
Acute ST Elevation myocardial infarction (STEMI) constitutes 

a major chunk of the health problem in public sector not only in 
western countries but also increasing in developing countries as 
well [1]. In United States, the cerebrovascular events are estimated 
to be more than half a million annually and these have urged strong 
desire not only to increase in the need of health care delivery but 
also the importance of better providence of management therapies. 
[2-4]. Acute MI due to a thrombus causing vessel occlusion is 
recognized on Electrocardiogram (ECG) by ST elevation [3]. Early 
(60 to 90) and complete patency of the infarct-related artery 
determines the chances of survival after acute myocardial infarction 
[5-7]. 

Reperfusion therapy, either thrombolytic or primary angioplasty, 
is the way to get the patency back and is known to be beneficial in 
such cases. Time is myocardium so earlier the achievement of flow in 
the vessel by reperfusion therapy, the better the chances of survival 
and less incidence of morbidity and mortality. Thrombolysis is 
the established treatment in the early management of myocardial  

 
infarction and it reduces 35 day mortality by about 25% [8]. In 
developing countries, where thrombolytic therapy is still the most 
carried out treatment than primary PCI, it is important to keep in 
mind that acute infarction is not the sole cause of ST elevation and 
similar changes of ST Elevation can be seen in patients with non-
obstructive coronary artery disease meaning by having pseudo-
infarction patterns [9].

Methods
Patients presenting in the emergency department of JHL 

during the month of July, 2017 to July, 2018 with chest pain 
and ST elevation in two contagious leads, thrombolysed with 
streptokinase on standard protocol were retrospectively analyzed. 
There data including the serial ECGs done on daily basis during 
their hospital stay for evolutionary changes, two sets of cardiac 
enzymes (Troponin I) for rise and fall pattern, Echocardiography 
(ECHO) done on 3rd or 4th post admission day for regional wall 
motion abnormalities, and coronary angiography within 5 days 
for evaluation of coronary anatomy, culprit lesion assessment and 
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Abstract

Background: Acute ST elevation Myocardial Infarction (MI) is a life-threatening emergency, recognized on Electrocardiogram 
as ST Elevation requiring urgent management in the form of reperfusion therapy. There are some other causes of ST elevation as 
well, that are needed to be kept in mind before giving reperfusion therapy to only to true ischemic events. This study was carried 
out to look for the pseudo-infarction patterns leading to undue delivery of thrombolytic therapy.

Methods: A retrospective study was done. All patients suspected of ST elevation MI given thrombolytic therapy were analyzed, 
with cardiac enzymes and echocardiography (ECHO), that whether the event was truly ischemic or they were unduly diagnosed and 
treated as infarction.

Results: There are few causes of pseudo ST Elevation that are to be looked for before giving thrombolytic therapy in suspected 
ST elevation MI. 

Conclusion: Every ST Elevation is not an infarction so a careful approach is required to rule in and rule out infarction in 
emergency room.
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further intervention, were evaluated to confirm the true occurrence 
of cardiac ischemic event. The Study was approved from the ethical 
board review of the institution. Data was analyzed in SPSS version 
22.

Results
Age distribution of the patients was done which shows that 

57.1% (n = 445) were less than 50 years of age while 42.9% (n = 
335) were above 60 years of age, mean ± SD was calculated as 49.78 
± 7.69 years (Table 1).

Table 1:

Variables n=  780 Frequency Percent

Age Mean=49.7846 SD=7.69, Min=29.00, 
Max=65.00

< 50 years 445 57.1

> 50 years 335 42.9

Gender

Male 410 52.6

Female 370 47.4

Patients were distributed according to gender showing that 
52.6% (n = 410) were male while 47.4% (n = 370) were female 
(Table 1). The mean hospital 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 MI with RV infarct and 
only 01% isolated posterior wall MI. Doing analysis with the help of 
various modalities like ECG, ECHO, Angiography, Cardiac enzymes, 
total 83 (10.64%) out of 780 patients were found to be having 
pseudo-infarction pattern, not fulfilling the criteria of having acute 
ischemic event receiving thrombolytic therapy.

Following were the patterns with decreasing frequency: (Figure 
1)

Figure 1

i. Left bundle branch block (LBBB) 55% (n=46)

ii. Early repolarisation therapy (ERP) 26.5% (n=22) 

iii. Left ventricular hypertrophy (LVH) 9.63% (n=08)

iv. Wolf-parkinson-White pattern (WPW) 6.02% (n=05)

v. Brugada Syndrome 2.40% (n=02)

All 780 patients 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.

Discussion
The American College of Cardiology/American Heart 

Association Guidelines for the Management of Patients with Acute 
Myocardial Infarction consider the presence of electrocardiographic 
ST segment elevation of >0.1 mV in two anatomically contiguous 
leads as a class I indication for urgent reperfusion therapy in the 
patient presumed to have Acute Myocardial Infarction (MI). There 
are several other causes of ST elevation apart from MI which have 
close resemblance to the ST elevation of infarction pattern like Left 
Bundle Branch Block (LBBB), Left ventricular Hypertrophy (LVH), 
Early repolarization pattern (ERP), Brugada Syndrome, Male ECG 
Pattern, Wolf Parkinson White (WPW) syndrome, Hyperkalemia, 
Pericarditis, etc [10]. These patterns are misinterpreted as acute 
infarction and sometimes given undue thrombolytic therapy. 
Elevation of the ST segment due to non-ischemic etiologies was 
reported up to 15% in the general population. Goldberger et al [11] 
through his study showed that the LBBB pattern is one of the most 
commonly misinterpreted pseudo-infarct pattern encountered 
in emergency room, resulting in inappropriate treatment. Of the 
patients with LBBB having STEMI protocol initiation, only 39% 
had a final diagnosis of actual ACS, 36% do turned out to have 
cardiac diagnoses but other than ACS which may be hypertensive 
emergency, acute heart failure, atrial fibrillation, severe aortic 
stenosis, etc. and 25% had non-cardiac diagnosis [10,11] (Figure 
2).

Figure 2

The LBBB causes significant changes in the depolarization and 
repolarization masking the acute changes caused by infarction. There 
are number of proposed criteria’s which help in the differentiation 
of acute LBBB due to acute ischemia/infarction. Sgarbossa et al 
[13] proposed an algorithm based on ST-segment changes having 
a sensitivity of 78% and a specificity of 90% for the diagnosis of 
MI. The criteria comprises of three points including ≥ 0.1 mV of 
concordant ST elevation (STE) or ≥ 0.1 mV ST depression in leads 
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V1 to V3 with discordant STE ≥ 0.5 mV in leads while smith and 
colleagues [14] found replacing the third criteria of > 5mm absolute 
deviation in leads with discordant QRS complex with an ST/S ratio 
≤ -0.25 increasing the sensitivity to around 91% keeping specificity 
same. Our study also confirms the same results showing LBBB 
prevalence to be 55%, making the most common pseudo-infarction 
pattern, leading to a diagnostic dilemma for emergency physicians 
in making correct diagnosis. The second most common cause in 
our study for undue activation of thrombolytic protocol came 
out to be Early repolarization syndrome (ERP). 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” [15]. The “early repolarization” 
pattern is usually found 1% to 5% in the population [16-17] 
most commonly found in young, athletic, black males [15,18] but 
this distribution is not rare in women, older persons, whites and 
inactive persons [15]. The mechanism of early repolarisation is not 
completely understood; although accumulating evidence suggests 
a vagal origin [16,19]. In the past, early repolarization pattern was 
considered a benign pattern [18] but now it has its own association 
with cardiac morbidity and mortality. Even then the presence of ERP 
doesn’t warrant administration of thrombolytic therapy (Figure 3).

Figure 3

It is diagnosed when there is no S wave in V3; Concave ST-
segment elevation of 1-4 mm in leads V2-V5 (most prominent in V3) 
and may be in inferior leads; and notching of the down-stroke of the R 
waves (“J” wave), most prominent in lead V5 and V6 [15]. Additional 
ECG criteria for the ERP include reciprocal ST segment elevation 
in AVR and waxing and waning of the ST Segment over time [20]. 
Early repolarisation of the ST segment is an electrocardiographic 
variant with a benign long-term prognosis [15]. Larsen et al. 
[21] have shown that hypertrophy of the left ventricle (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 [22-23]. 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 cases [23] (Figure 4). ST 
Elevation due to LVH is usually seen in leads V1-V3. Typically, there 
are QRS amplitude criteria for hypertrophy of the left ventricle 
and ST segment depressions in the lateral wall leads (V5-V6 and 
I and aVL). As the amount of LV mass increases, proportionately 
the ST segment chnges also increase rendering more difficullty in 
the diagnosis [24]. LVH and bundle branch block represent other 

frequently encountered patterns in three studies [25-26], which 
were either misinterpreted or interpreted with disagreement 
among the interpreters.

Figure 4

Figure 5

Figure 6

Wolff-Parkinson-White is a pre-excitation syndrome, having a 
accessory pathway leading to characteristic ECG changes of short 
PR interval, delta waves, wide QRS complexes, and Q wave-T wave 
vector discordance, with a prevalence rate of about 0.1 to 3.1 per 
1000 persons in general population [27]. The pseudo-infarct Q 
waves resulting from secondary repolarization changes due to 
altered ventricular activation [28] mimic true infarction, so special 
attention must be given to make a proper diagnosis. (Figure 5) It 
is interesting to mention that one of the gentlemen in our study 
was thrombolyzed twice over a period of 01 year having WPW 
pattern. Brugada pattern is another pattern mimicking ST elevation 
associated with a pattern resembling RBBB with elevation of the 
ST segment in the precordial leads (V1-V2) [29-30]. The Brugada 
syndrome, though, is linked to an increased risk of ventricular 
arrhythmia and sudden cardiac death secondary to defect in NA 
channel transport system, but is not an acute cardiac emergency 
requiring reperfusion therapy. There are mainly three types of 
Brugada patterns but type I is the most common misinterpreted 
pseudo-infarct pattern due to a saddle shape ST elevation in V1-V3 
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but without reciprocal changes (Figure 6). There was a prevalence 
rate of 2.40% of this pattern in our population presenting in 
emergency departments getting reperfusion therapy.

The thrombolytic therapy has its own side effects, some of 
which may be life threatening like intra cranial bleed, major 
bleeding requiring transfusion, hypersensitivity reactions etc., [31]. 
Inappropriate fibrinolysis is not without morbidity and mortality 
[32-34] and any reduction in undue administration of the therapy 
would be beneficial resulting less complication rates. Also, the 
thrombolytic therapy also poses a financial burden especially in 
developing countries like ours where still the emergency services 
are not completely free yet. There is another way of seeing the thing 
that if a patient is unduly thrombolyzed, he might be needing in 
future thrombolysis for a true ischemic event rendering a relative 
contraindication within next 6 months. So recognition of these 
patterns is very necessary for accurate supply of thrombolytic 
therapy for proper management, avoidance of complications and 
saving cost burden on the patient as well as health system.
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