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Introduction 

Type I myocardial infarction (T1MI) is caused by acute 

atherosclerotic plaque disruption; in contrast, type 2 myocardial 

infarction (T2MI) is caused by changes in myocardial oxygen supply 

or demand in the absence of acute atherothrombosis [1]. T2MI was 

initially introduced as part of the universal definition of MI (UDMI). 

It refers to individuals with an increased cardiac troponin (cTn) level 

but no evidence of ischemic etiology. Most doctors are baffled by 

the word, and the definition remains inadequate. It’s not TIMI with 

evidence-based therapy and guidelines, but rather peer review based. 

Is chest discomfort accompanied by decompensated heart failure, 

acute anemia, and Pulmonary embolism indicative of myocardial 

ischemia? Is transitory ST depression a marker of myocardial 

ischemia in individuals with fast AF, anemia, sepsis, or electrolyte 

disturbances? The answer to all these questions is unknown or is 

currently being determined. On the other hand, is it prudent to do 

coronary angiograms for all patients? While the answer is still 

uncertain, the response is emphatical NO. Most doctors use clinical 

judgment. 

Fourth Universal Definition of Myocardial 

Infarction 

The Fourth Universal Definition of MI (UDMI) recognizes five 

types of MI (Table 1) [1]. The UDMI defines myocardial injury based 

on the elevation of cTn concentration >99th percentile upper 

reference limit derived from a standard reference population and 

classified MI categories using a pathophysiological method, which 

resulted in more overlapping etiologies (Figure 2) [1]. TIMI is a 

primary coronary arterial event attributable to atherothrombotic 

plaque rupture or erosion. Type 2 MI occurs secondary to an acute 

imbalance in myocardial oxygen supply and demand without 

atherothrombosis. This imbalance may be attributable to reduced 

myocardial perfusion in the context of fixed coronary atherosclerosis 

(without plaque disruption), coronary artery spasm, microvascular 

dysfunction, coronary embolism, dissection, or systemic causes such 

as hypoxemia, anemia, hypotension, or bradyarrhythmia, or 

increased myocardial oxygen demand attributable to 

tachyarrhythmia or severe hypertension. The UDMI also identifies 

MI types 3 to 5 in the setting of sudden cardiac death without 

circulating biomarker evaluation or related to revascularization 

procedures. 

 
Table 1: fourth universal definition of myocardial infraction 

 
Figure 2: differentiating types of myocardial infraction (MI) 
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Type I Myocardial Infarction, Type II 

Myocardial Infarction, and Myocardial injury 

T2MI is characterized by ischemia and another ailment, with or 

without coronary etiologies. T2MI is more prevalent in women 

(46%) than males (71%) and has an atypical presentation in women, 

the elderly, and diabetics, with less chest pain and more shortness of 

breath [2]. T2MI is currently on track with T1MI in terms of 

frequency. For patients with a rising and or falling cTn pattern, a 

diagnosis of acute MI is possible if ischemia is present [1]. The first 

steps include a careful history and physical examination, cTn 

measurements, and 12-lead ECGs, while imaging studies should be 

used selectively. cTn is highly specific for myocardial injury but 

does not differentiate between the etiologically [2,3]. T2MIs are often 

more minor events; there may not be ischemic electrocardiographic 

(ECG) findings or imaging abnormalities [3,4]. The ECG 

categorization of ST-segment elevation myocardial infarction 

(STEMI) and non-ST segment elevation myocardial infarction 

(NSTEMI) applies to T2MI as it does to T1MI. Among patients with 

acute MI with symptoms of myocardial ischemia, signs of ischemia 

on the ECG (ST-segment changes or the development of 

pathological Q waves), or evidence of a new regional wall motion 

abnormality, the diagnosis of acute MI is applied. STEMI occurs in 

1% to 24% of T2MI patients, as determined by coronary imaging [5]. 

The more significant the ST-segment alteration is, the worse the 

consequences. Ischemic ECG and wall motion abnormalities are less 

standard in T2MI [3,4]. T2MI can occur with or without obstructive 

CAD and in patients with angiographically normal coronary arteries, 

such as spasm, embolism, endothelial dysfunction, or aortic 

dissection [6].  

In the SWEDEHEART study, MI with nonobstructive 

coronary arteries occurred in 8% of MIs undergoing coronary 

angiography [7], of which 18% were T2MIs and 82% T1MIs. Among 

patients with T2MI who underwent coronary angiography, CAD 

was common. In the CASABLANCA research [8], where all patients 

with subsequent T2MI had angiography, nearly 60% had 50% 

obstruction in 2 vessels. In other studies, a bimodal distribution is 

observed with either no disease or severe CAD [9]. Nearly all 

investigations indicate that patients with T2MI manifest lower cTn 

values. Absolute concentrations and changes across serial 

measurements are greater with T1M1 than T2MI [10,11]. The 

CASABLANCA research involved 1251 individuals with coronary 

or peripheral angiography. T2MI patients reported a greater risk of 

future major adverse CV events (MACE) than those without T2MI 

after a median of 3.4 years of follow-up [8]. CASABLANCA 

acknowledges T2MI's clinical importance; this patient population is 

only now begun to be explored. Casablanca's T2MI rate was 12.2% 

using cTn, like the 7.1% reported in the Swedish sample hospitalized 

for acute MI. T2MI was more prevalent and recurrent than T1MI, 

despite aggressive medical therapy [8]. T2MI and myocardial 

damage can sometimes coexist; in the absence of ischemia, the 

diagnosis of acute myocardial injury is favored. In the TRITON- 

TIMI 38 trial, patients with T2MI had a nearly 3-fold increased risk 

for cardiovascular death [12]. In CASABLANCA, incident T2MI 

predicted all-cause and cardiovascular death and the composite of 

all-cause death, nonfatal MI, heart failure (HF), stroke, transient 

ischemic attack, peripheral arterial complication, and cardiac 

arrhythmia [8]. Studies focused only on patients with chest pain often 

exclude high-risk or critically ill patients, such as those with 

advanced renal disease, and suggest a more benign prognosis [12]. 

Raphael et al. identified individuals with T2MI and subsequent heart 

failure (HF) who required hospitalization in a big tertiary hospital. 

The majority of 359 (59%) had HF with preserved ejection fraction 

(HF-pEF), followed by HF with reduced ejection fraction (HF-rEF) 

30%. Acute HF is the most prominent reason for hospitalization; 1/5 

of T2MI patients will be readmitted for HF within a year [13]. After 

T2MI, strategies are needed to avoid HF [14]. Most patients with 

T2MI die from non-cardiovascular causes, as in studies of the 

critically ill where conjoint cardiovascular disease and critical illness 

increase death rates [18].  Nonetheless, studies with long-term follow-

up indicate that cardiovascular mortality is common and explains 

24% to 43% of deaths [8]. 

Conclusion 

Type II myocardial infarction is caused by myocardial oxygen 

supply and demand mismatch without acute atherothrombotic 

plaque disruption. T2MI can potentially be hazardous with 

confounding short- and long-term prognoses. A noncoronary trigger 

usually causes a heterogeneous entity. Individualized therapies 

should be tailored to specific conditions for those with T2MI caused 

by supply-demand mismatch. Also, a consensus with regards to 

diagnosis is required. Imaging may help distinguish MI from injury. 
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