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Abstract. Myocardial infarction (Ml) is a leading cause of cardiac arrest and sudden cardiac
death worldwide. The pathophysiological link involves complex interactions between cellular,
electrophysiological, hemodynamic, and neurohormonal mechanisms. The objective of the
research to comprehensively review the pathophysiological mechanisms linking myocardial
infarction to cardiac arrest. The methods of the research was a descriptive-analytic literature
review was conducted using PubMed, ScienceDirect, SpringerLink, and Google Scholar databases
(2021-2025). Study selection followed PRISMA guidelines. The results of the showed that eight
studies were included. Key mechanisms include myocardial ischemia leading to ATP depletion and
acidosis, ionic imbalance, arrhythmogenic substrate formation, sympathetic overactivation,
inflammatory response and oxidative stress, and hemodynamic collapse. Cardiac arrest following
Ml is primarily driven by fatal ventricular arrhythmias and pump failure. Understanding these
mechanisms is essential for improving prevention and management strategies.
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INTRODUCTION

Cardiovascular disease remains the leading cause of death globally, with myocardial
infarction (MI) contributing significantly to the incidence of sudden cardiac arrest. Globally, 32.4
million MI events are recorded per year, with an annual mortality risk of 5%. In the United States,
sudden cardiac arrest affects 180,000 to 450,000 people per year, with 90% of these resulting in
sudden cardiac death. According to the 2018 Basic Health Research (Riskesdas), coronary heart
disease is most common in the 65-74 age group (3.6%), followed by those aged =75 years (3.2%).
Myocardial infarction is one condition that can trigger cardiac arrest through the mechanism of
coronary artery thrombosis. Myocardial infarction occurs due to acute occlusion of the coronary
arteries, causing prolonged myocardial ischemia and leading to myocardial cell necrosis. This
structural and functional damage not only reduces the heart's pumping ability but also causes
electrical instability, increasing the risk of fatal arrhythmias and heart attacks as early
manifestations of the disease (Zheng et al,, 2025; Yu, 2025; Indonesia, 2020; Husna & Fauzan,
2025; Sirait et al., 2025).
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In out-of-hospital cardiac arrest (OHCA) patients with VF /pulseless VT rhythms exhibiting
ST-elevation (STEMI) after return of spontaneous circulation (ROSC), the prevalence of
significant coronary artery disease (CAD) reaches 70-95%, with acute lesions found in 70-80%
of cases (Lott et al., 2021). A prospective study (2020-2023) of OHCA patients admitted to the
intensive care unit (ICCU) found that the most common cause was acute coronary syndrome
(ACS) in 59% of patients, of which 85% were STEMI and 15% were NSTEMI (Tabi et al., 2024). In
2023, STEMI as the leading cause of death was recorded in 18,132 deaths in the US, with an age-
adjusted mortality rate of 4.3 per 100,000. The survival rate to hospital discharge in adult OHCA
is 10.5% (American Heart Association, 2026).

Acute myocardial ischemia causes significant electrophysiological changes in myocardial
cells, including disruption of ionic gradients, shortening of action potential duration, and
heterogeneity of repolarization between myocardial regions (Song etal., 2024; Martinez-Navarro
et al, 2025; Lei et al., 2024). This condition creates an arrhythmyogenic substrate that triggers
malignant ventricular arrhythmias such as ventricular fibrillation and pulseless ventricular
tachycardia, which are the most common causes of cardiac arrest in the early phase of myocardial
infarction. This electrical instability often appears before medical intervention can be
administered, contributing to high prehospital mortality rates (Zheng et al., 2025; Corrall et al,
2023; Alzahrani et al,, 2025; Gamberini et al., 2025).

In addition to electrophysiological mechanisms, excessive sympathetic nervous system
activation after myocardial infarction plays a crucial role in increasing the risk of cardiac arrest.
Post-infarction sympathetic nervous system remodeling increases catecholamine release, which
further increases myocardial oxygen demand and worsens ischemia. Increased sympathetic
activity also increases myocardial electrical irritability, increasing the likelihood of ventricular
arrhythmias leading to cardiac arrest (Yu, 2025; Moras et al., 2024; Menon et al.,, 2024).

The systemic inflammatory response and oxidative stress that occur during the acute phase
of myocardial infarction further exacerbate the condition of the injured myocardium.
Inflammatory mediators and immune cell activation can disrupt myocardial cell ionic
homeostasis and prolong the arrhythmyogenic state. The complex relationship between
inflammation and cardiac arrhythmias is a key factor in increasing the incidence of ventricular
arrhythmias and cardiac arrest after myocardial infarction (Taghdiri, 2025; Buja, 2023).

In addition to arrhythmias, extensive myocardial necrosis can also lead to acute cardiac
pump failure, which progresses to cardiogenic shock. A drastic decrease in ventricular
contractility results in decreased cardiac output and systemic hypoperfusion, which in later
stages can lead to pulseless electrical activity, or asystole. This hemodynamic mechanism is
associated with a poor prognosis and a very high mortality rate in patients with myocardial
infarction complicated by heart attack (Zheng et al., 2025; Buja, 2023)

Cardiac arrest is defined as the sudden cessation of cardiac mechanical activity,
characterized by the loss of effective blood circulation, resulting in cessation of perfusion to vital
organs, particularly the brain and heart (Greif etal., 2025). The American Heart Association states
that cardiac arrest is a life-threatening emergency resulting from primary cardiac electrical
disturbances or mechanical failure. This can occur suddenly and is often associated with
structural heart disease, particularly acute myocardial infarction (Panchal et al., 2025).

Although various mechanisms have been identified, the pathophysiological relationship
between myocardial infarction and cardiac arrest still requires a more comprehensive
understanding, particularly regarding the interactions between these simultaneous mechanisms.
Therefore, this study aims to examine in depth the pathophysiological mechanisms linking
myocardial infarction and cardiac arrest as a basis for developing more effective prevention and
management strategies.
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METHODS

This research is a literature review using a descriptive analytical approach that aims to
examine the pathophysiological mechanisms linking myocardial infarction and cardiac arrest.
Data sources were obtained through a systematic search of several electronic databases, namely
PubMed, ScienceDirect, SpringerLink, and Google Scholar. The search was conducted using a
combination of the keywords "myocardial infarction,” "pathophysiology,” and "cardiac arrest” in
both English and Indonesian. Articles considered were published within the last five years (2021-
2025) to ensure relevance to current scientific developments.

Inclusion criteria for this study included articles written in English or Indonesian,
available in full-text format, and specifically discussing the pathophysiology of myocardial
infarction, cardiac arrest, and the relationship between the two, from cellular, molecular,
electrophysiological, and hemodynamic perspectives. Articles in the form of editorials, opinion
pieces, single case reports without a discussion of pathophysiology, and articles irrelevant to the
research topic were excluded from the analysis.

The literature selection process was conducted based on the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, which include identification,
screening, eligibility assessment, and inclusion. Of the 31 articles found, 8 met the inclusion
criteria and were further analyzed. The data obtained were then analyzed using narrative
synthesis and thematic analysis methods by grouping findings based on main themes, namely the
pathophysiological mechanisms of myocardial infarction, the process of cardiac arrest,
aggravating factors, and related clinical implications.

Articles identified through electronic databases
_5 - Science Direct (n=7)
3 - SpringerLink  (n=8)
e
:E, - PubMed (n=5)
i - Google Scholar (n=11)
v
Total articles identified = 31 ||  Articles remaining for
Duplicate articles removed = 8 screening = 23
= Articles screened based on title and abstract = 23 ” e
£ i i Ly Articles eligible for
o Articles excluded because they were irrelevant i
g (not cardiac arrest and myocardial infarction / full-text review = 8
(7] not pathophysiology) = 15
Full-text articles that did not meet eligibility
2 Full-text articles criteria = 15
E assessed for |5 Articles excluded because:
"E eligibility = 8 - Did not focus on cardiac arrest (n=7)
- Did not focus on myocardial infarction (n=5)
- Did not include etiopathogenesis/pathophysiology (n=4)
v
v . . . . .
< Final articles included in the literature
3
o analysis = 8 articles

RESULTS AND DISCUSSION

Several previous studies have been conducted to identify the understanding of the
mechanism by which myocardial infarction can cause cardiac arrest.
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Table 1. Literature Search Results

No Researcher Research Title Resee.lrch Factors Studied Key Results
(Year) Design
1 | Buono, M et Ischemic Article review | The main Pathophysiological
al. (2022) Cardiomyopathy pathophysiological | mechanisms, ranging
and Heart Failure mechanisms and from the extent of post-
After Acute pathways of heart infarction scarring to the
Myocardial failure in ischemic phenomenon of
Infarction cardiomyopathy, hibernating myocardium
(Current therapeutic and the role of systemic
Cardiology opportunities and inflammation in
Reports) knowledge gaps in | damaging cardiac
this field structures.
2 Hgrsdal, OK The Immediate Experiment Pathophysiological | Systolic and diastolic
etal. (2022) Cardiovascular dynamics of dysfunction and
and Mitochondrial ischemic increased cardiac
Response in cardiogenic shock workload occur almost
Ischemic in the hyperacute immediately, followed by
Cardiogenic Shock phase in a large decreased mitochondrial
(Journal of animal model metabolic efficiency.
Cardiovascular identifying mitochondrial
Translational function as a novel
Research) therapeutic target for
early intervention.
3 Laksono,S. Arrhythmia In Mini review The relationship gElectrophysiological
Harsas, N. Acute Coronary between acute disturbances and
(2022) Syndrome (Al-Igra coronary syndrome | metabolic changes due to
Medical Journal) and the emergence | ischemia can trigger
of various types of | dangerous conditions
arrhythmias, a such as ventricular
comprehensive tachycardia and atrial
guide to diagnosing | fibrillation.
and managing Rapid treatment through
cardiac electrical pharmacological
complications in interventions such as
coronary heart amiodarone or beta-
disease patients. blockers, as well as non-
pharmacological
measures such as
defibrillation and
pacemaker implantation,
is crucial.
4 | Tsalamandris, | Endothelial Studi Endothelial Significant endothelial
S etal. (2025) | Function and Pro- | observasional | dysfunction and dysfunction and elevated
Inflammatory inflammatory levels of inflammatory
Cytokines as cytokine levels in cytokines, particularly IL-
Prognostic patients with ACS 6 and TNF-q, are closely
Markers in Acute associated with the
Coronary development of coronary
Syndromes heart disease.
(Article) The combination of blood

flow restriction and
systemic inflammation is
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key to understanding
plaque vulnerability and
the risk of cardiac death.

Frampton, ] Arrhythmias After | Review Post-myocardial PGuidelines on
etal. (2023) Acute Myocardial infarction pathophysiology, risk
Infarction (Yale arrhythmias identification, and
Journal of Biology (ventricular appropriate clinical
and Medicine) arrhythmias, management strategies,
supraventricular ranging from the use of
arrhythmias) beta-blockers to
consideration of
pacemaker or
defibrillator
implantation.
Improving the stability of
the infarcted
myocardium with
reperfusion has been
effective in reducing
atrial fibrillation.
Heusch, Gerd | Myocardial Review Myocardial The mechanisms of
(2024) ischemia/reperfus ischemia/reperfusi | myocardial ischemia and
ion: Translational on in the coronary reperfusion, from vessel
pathophysiology vascular and occlusion to cardiac
of ischemic heart myocardial aspects | tissue damage that
disease (Med occurs when blood flow
Review) is restored.
Regulated modes of
cardiomyocyte cell death
and the crucial role of
coronary microvascular
dysfunction.
Wallentin, L Plasma proteins Study Circulation 1Eight biomarkers
etal. (2021) associated with Retrospektif | biomarkers, independently associated
cardiovascular Cardiovascular with cardiac death, with
death in patients Death NTproBNP and cTnT-hs
with chronic emerging as the most
coronary heart dominant predictors
disease: A compared to other
retrospective clinical characteristics.
study (PLoS These findings confirm
Medicine) that biological processes
such as myocardial
dysfunction, kidney
damage, inflammation,
and hemodynamic stress
are key mechanisms
determining patient
prognosis.
Plott, C et. Al | Neurocardiac Axis | Article Neurocardiac Axis, | Chronic stress and
(2024) Physiology and Review cardiovascular excessive activation of
Clinical disease, innovative | the sympathetic nervous
Applicatioans (1JC system can accelerate the
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Heart and
Vasculature)

medical
interventions

formation of cholesterol
plaques and lead to heart
failure and arrhythmias.

A review of eight articles that met the inclusion criteria indicates that the relationship
between myocardial infarction and cardiac arrest involves complex and multifactorial
pathophysiological mechanisms. Generally, this process begins with myocardial ischemia due to
coronary artery occlusion, which disrupts cellular metabolism, characterized by decreased
adenosine triphosphate (ATP) production and increased anaerobic metabolism. This condition
triggers intracellular acidosis and dysfunction of energy-dependent ion pumps, resulting in ionic
imbalance, particularly increased intracellular sodium and calcium concentrations.

This ionic imbalance contributes to changes in myocardial electrophysiological properties,
including shortened action potential duration and increased repolarization heterogeneity. These
changes create an arrhythmyogenic substrate that allows for reentry mechanisms and other
abnormal electrical activity, which can ultimately trigger fatal ventricular arrhythmias such as
ventricular tachycardia and ventricular fibrillation. Furthermore, post-infarction activation of the
sympathetic nervous system has been found to play a key role in increasing cardiac electrical
irritability through increased catecholamine release, which exacerbates the electrophysiological
imbalance and increases myocardial oxygen demand.

Furthermore, the inflammatory response and oxidative stress that occur in the acute phase
of myocardial infarction exacerbate tissue damage and expand the area of injury. The production
of reactive oxygen species (ROS) and inflammatory mediators not only damages cell structure but
also modifies ion channel function and the cardiac conduction system, thereby increasing the risk
of arrhythmias. From a hemodynamic perspective, a large myocardial infarction can cause a
significant decrease in ventricular contractility, thereby reducing cardiac output and triggering
cardiogenic shock. This condition can progress to pulseless electrical activity or asystole, which
is the terminal form of cardiac arrest.

The study results indicate that cardiac arrest in myocardial infarction occurs through two
main pathways: the electrophysiological pathway, which involves fatal ventricular arrhythmias,
and the hemodynamic pathway, which involves heart pump failure. These two mechanisms often
interact and are exacerbated by other factors such as the size of the infarct, the location of the
lesion, delayed reperfusion, and the presence of comorbidities in the patient

The mechanism is preceded by systemic endothelial dysfunction that decreases the
production of nitric oxide (NO), which disrupts vascular homeostasis. Low-grade systemic
inflammation, characterized by increased cytokines such as IL-6 and TNF-q, plays a key role in
making plaques vulnerable and triggering acute events. Several plasma proteins have been
identified as strong indicators of cardiovascular mortality risk in patients with chronic coronary
heart disease, including NTproBNP, cTnT-hs, GDF-15, and IL-6. Specifically in ACS patients, TNF-
a levels > 5.19 pg/mL are associated with a 2.5-fold higher risk of major cardiovascular events
(MACE). Immediately after coronary occlusion, mitochondrial respiration ceases and ATP
reserves decline drastically. This leads to mitochondrial damage, decreased oxidative capacity,
especially in Complex I, and increased proton leakage that worsens energy failure. Ionic
disorders, failure of the Na+/K+-ATPase pump, lead to the accumulation of extracellular
potassium and excess intracellular calcium through reverse Na+/Ca2+ exchange. In addition to
necrosis, myocyte death also occurs through regulated mechanisms such as apoptosis, pyroptosis
(inflammasome response), and ferroptosis (Heusch, 2024; Wallentin et al,, 2021; Tsalamandris
etal, 2025).

Ischemia and reperfusion create electrical instability that triggers fatal arrhythmias
(cardiac arrest). Ventricular arrhythmias are a re-entry mechanism, and abnormal automaticity
triggers ventricular tachycardia (VT) and ventricular fibrillation (VF). Furthermore, conduction
disturbances and reperfusion arrhythmias occur; reestablishing blood flow can trigger
accelerated idioventricular rhythm (AIVR) and a surge of free radicals (ROS) that damage cell
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membranes. After a myocardial infarction, the heart undergoes a healing process involving debris
removal by pro-inflammatory macrophages, followed by a reparative phase by anti-inflammatory
macrophages and fibroblasts. However, the extensive infarct burden and uncontrolled
inflammation trigger detrimental left ventricular remodeling in the form of dilation and fibrosis,
ultimately leading to post-infarction heart failure. This condition can be exacerbated by
hyperactivity of the sympathetic nervous system and activation of the renin-angiotensin-
aldosterone system (RAAS) (Heusch, 2024; Laksono & Harsas, 2022; Frampton et al.,, 2023).

The mechanism of myocardial infarction (MI) generally begins with an imbalance between
oxygen supply and demand in the heart muscle (myocardium), leading to cell death (Heusch,
2024). In Type 1 M], atherosclerotic plaque ruptures or erodes in the coronary arteries. When the
plaque's fibrous cap ruptures, the thrombogenic lipid core is exposed to the bloodstream,
triggering platelet aggregation and thrombus formation. This thrombus can completely or
partially occlude the vessel, resulting in a sudden cessation of oxygen-rich blood flow. In Type 2
M], infarction can also occur without plaque rupture, but rather due to an imbalance in supply
such as coronary vasospasm, spontaneous coronary artery dissection (SCAD), severe anemia, or
arrhythmias that worsen blood flow (Acharya et al., 2017).

Immediately after blood flow is interrupted (occlusion), cardiomyocytes undergo rapid
chemical changes. Oxygen deprivation causes mitochondrial respiration to cease within seconds,
resulting in a drastic decrease in energy (ATP) production. Cells switch to anaerobic metabolism,
which produces little ATP and accumulates lactate and hydrogen ions, leading to intracellular
acidosis. Due to energy deprivation, the heart muscle loses its ability to contract within
approximately 60 seconds of occlusion (Buja, 2023; Heusch, 2024; Del Buono et al., 2022; Hgrsdal
etal.,, 2025).

The decrease in ATP causes the ion pumps in the cell membrane to fail. Potassium
accumulates outside the cell and sodium accumulates inside, drawing water in and causing the
cell to swell (oncosis). Then, a surge in intracellular calcium activates destructive enzymes
(proteases and phospholipases) that damage the cell's skeleton and membrane. This severe
damage triggers the opening of the Mitochondrial Permeability Transition Pore (MPTP), leading
to permanent loss of mitochondrial membrane potential and complete cell death (Buja, 2023;
Hgrsdal et al., 2025).

Cell damage is reversible if blood flow is restored within 15-20 minutes. However, if
ischemia persists for more than 20 to 40 minutes, cells begin to die permanently through necrosis.
Necrosis begins in the most vulnerable inner layer of the heart (subendocardium), then spreads
toward the outer layer (subepicardium) if the blockage is not immediately resolved. This
cardiomyocyte cell death then triggers the release of proteins into the blood, such as troponin,
which is a key marker in the clinical diagnosis of myocardial infarction. If the infarction is
extensive, it can lead to severe complications such as acute heart failure or cardiogenic shock
((Buja, 2023; Heusch, 2024). The process of arrhythmia and cardiac arrest in patients with
myocardial infarction (MI) results from metabolic disturbances, electrolyte imbalances, and
nervous system activity that create electrical instability in the heart (Heusch, 2024; Frampton et
al,, 2023; Hgrsdal et al., 2025).

Immediately after blood flow stops, mitochondrial respiration stops and energy reserves
(ATP) decrease drastically within seconds, causing the Na+/K+-ATPase pump to fail, resulting in
an accumulation of extracellular potassium that depolarizes surrounding cells. Pump failure also
causes an accumulation of intracellular calcium through a reversed Na+/Ca2+ exchanger. This
increase in cytosolic calcium triggers abnormal depolarization that manifests as ectopic beats.
Metabolism shifts to anaerobic glycolysis, producing lactate and lowering cellular pH, further
impairing cardiac function (Heusch, 2024; Frampton et al., 2023; Hgrsdal et al., 2025).

These chemical changes create conditions conducive to arrhythmias, which trigger
spontaneous electrical activity, particularly in subendocardial Purkinje fibers or infarcted areas
that are still excitable. Conduction blockages occur due to damage to gap junctions. The difference
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in electrical velocity between healthy and ischemic/scarred tissue creates a closed electrical
circuit (re-entry), which is the primary cause of ventricular tachycardia (VT) and ventricular
fibrillation (VF). Activation of certain potassium currents shortens the duration of the action
potential, increasing susceptibility to arrhythmias (Heusch, 2024; Frampton et al., 2023; Acharya
etal, 2017). While restoring blood flow (reperfusion) is essential for saving the heart muscle, this
process can also trigger reperfusion arrhythmias, leading to the formation of large amounts of
reactive oxygen species (ROS), which damage cell membranes and contractile proteins. Uneven
ion washout creates an electrical gradient that favors the re-entry circuit (Heusch, 2024; Del
Buono, 2022).

Central nervous system activity plays a major role in exacerbating this condition through
the neurocardiac axis. Ischemia triggers a massive release of norepinephrine from cardiac nerve
terminals that cannot be reabsorbed, triggering action potentials in remaining active cells.
Physical and emotional stress increase amygdala activity, which sends strong sympathetic signals
to the heart, increasing heart rate and lowering the threshold for fatal arrhythmias (Heusch,
2024; Plott et al., 2024). Unstable VT and VF cause the heart to lose its ability to pump blood to
the brain and other vital organs. Ischemia affecting the conduction system (such as occlusion of
the right coronary artery supplying the AV node) can cause high-degree atrioventricular block
(AVB) or asystole. Extensive myocardial damage can lead to severe cardiogenic shock, leading to
cardiac arrest (Frampton et al., 2023; Del Buono et al,, 2022; Merchant et al.,, 2024).

Factors that exacerbate cardiac arrest due to myocardial infarction (MI) involve a
combination of the characteristics of the heart damage, patient comorbidities, and technical
challenges during resuscitation. Infarct Size. The extent of tissue loss is a major determinant of
prognosis; loss of 40% or more of left ventricular mass due to a single or multiple infarcts leads
to a lethal syndrome of cardiogenic shock and uncontrolled ventricular arrhythmias. Infarcts in
the anterior wall of the heart are associated with a higher risk of pump failure and pathological
remodeling than other locations. Patients with a left ventricular ejection fraction (LVEF) < 40%
have a significantly higher risk of death from arrhythmias. Events such as ventricular septal
rupture, myocardial free wall rupture, or acute mitral valve regurgitation can cause sudden, fatal
cardiovascular collapse (Buja, 2023; Frampton et al., 2023; Acharya et al., 2027; Del Buono et al,,
2022).

Electrolyte Imbalance. Extreme potassium levels, either severe hypokalemia or
hyperkalemia, and hypomagnesemia directly trigger cardiac electrical instability, leading to
malignant arrhythmias (VT/VF). 3,6,17 Cellular energy (ATP) deficiency and intracellular
acidosis due to anaerobic glycolysis impair myocyte contractility and electrical stability. 17,23
Even when blood flow is restored, a surge of free radicals (ROS) and excess calcium can lead to
stunning (temporary cardiac muscle paralysis) or permanent microvascular damage (no-reflow)
(Buja, 2023; Heusch, 2024; Del Buono et al,, 2022). Diabetes Mellitus, Chronic Kidney Disease
(CKD), and anemia significantly increase the risk of recurrent ischemic events and poor
neurological outcomes after cardiac arrest. Elderly patients tend to have multiple comorbidities
and low physiologic reserve, which are independent predictors of post-interventional mortality.
Obesity presents unique technical challenges to effective CPR, ranging from difficult airway
management and vascular access to decreased efficacy of vasoactive drugs and defibrillation
(Acharya etal., 2017).

Reperfusion Delay. The time between symptom onset and opening of the blood vessel
(door-to-balloon) is crucial. Every minute of delay increases the risk of irreversible cell death.
Out-of-Hospital Cardiac Arrest (OHCA): Patients experiencing cardiac arrest outside of a medical
setting often experience delays in access to defibrillation and advanced life support, which
decreases the chance of survival (Lazzarin et al., 2022). Cardiogenic Shock: A state of low cardiac
output characterized by hypotension (systolic blood pressure <90 mmHg), cool extremities, and
oliguria is the primary cause of death in 6-10% of MI cases. Malignant Arrhythmia: The presence
of Ventricular Fibrillation (VF) within the first 48 hours is an indicator of a significantly increased
risk of short-term mortality (Frampton et al., 2023).
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The clinical implications of cardiac arrest due to myocardial infarction (MI) are broad,
encompassing the risk of immediate death, systemic organ damage, and long-term decline in
cardiac function. Sudden cardiac arrest is the sudden cessation of cardiac activity, resulting in
circulatory failure, loss of consciousness, and sudden cessation of breathing. Without immediate
cardiopulmonary resuscitation (CPR) and defibrillation, irreversible brain damage or death can
occur within minutes. Therefore, the availability of a defibrillator and minimizing delays in
treatment are crucial in the early phase of an infarction (Lazzarin et al.,, 2022). In the clinical
context of Acute Coronary Syndrome (ACS), patients experiencing cardiac arrest or life-
threatening arrhythmias are classified into a very high-risk group. The implication of this
classification is that patients should undergo immediate invasive strategies (coronary
angiography) without waiting for cardiac biomarker results to identify and treat blood vessel
obstruction (Abbas et al., 2023; Katsioupa et al., 2023; Maurovich-Horvat et al., 2022).

The presence of malignant arrhythmias such as ventricular tachycardia (VT) or ventricular
fibrillation (VF) in the acute phase of myocardial infarction has serious prognostic implications.
Patients with early VF/VT (<48 hours) have a 30-day mortality risk of 22%, significantly higher
than patients without arrhythmias (5%). 3 Arrhythmias that appear more than 48 hours post-
infarction are associated with a significantly worse risk of death and often indicate extensive
myocardial damage or recurrent ischemia. 62 Infarct Size: Loss of 40% or more of left ventricular
mass due to infarction often leads to cardiogenic shock and uncontrolled ventricular arrhythmias,
which have a very high fatality rate. (Leanca et al,, 2022; Chen et al., 2025; Thomas et al,, 2025).

For patients who survive cardiac arrest but remain comatose, the clinical focus shifts to
protecting brain function. Preventing fever (>37.7°C) is recommended to improve neurologic
outcome. Evaluation of neurological recovery is usually performed at least 72 hours after hospital
admission (Nikolovski et al., 2024; American Heart Association, 2020). Cardiac arrest due to MI
often leaves significant structural damage. The process of changes in heart shape and size
(dilation) due to myocyte death increases the risk of chronic heart failure and future recurrent
cardiac arrest. Patients with a left ventricular ejection fraction (LVEF) < 40% after an acute event
have a higher 1-year mortality risk and may require assistive devices such as an Implantable
Cardioverter Defibrillator (ICD) for secondary prevention (Mugnai et al., 2025; Del Buono et al.,
2020). Thus, cardiac arrest in MI is the result of a complex interaction between
electrophysiological and hemodynamic disturbances exacerbated by metabolic, inflammatory,
and neurohormonal factors. A comprehensive and timely therapeutic approach is essential to
reduce mortality in this condition.

CONCLUSION

Myocardial infarction is a condition that can lead to cardiac arrest through complex and
multifactorial pathophysiological mechanisms. This process begins with myocardial ischemia,
which disrupts cellular metabolism and causes ionic imbalance, which then triggers cardiac
electrophysiological instability. These changes create a substrate and trigger for fatal ventricular
arrhythmias, such as ventricular tachycardia and ventricular fibrillation, which are the primary
causes of cardiac arrest in the acute phase of myocardial infarction. Furthermore, activation of
the sympathetic nervous system, inflammatory responses, and oxidative stress contribute to
worsening myocardial damage and increasing susceptibility to arrhythmias. From a
hemodynamic perspective, decreased cardiac contractility can lead to pump failure and the
development of cardiogenic shock, leading to pulseless electrical activity or asystole. Thus,
cardiac arrest in myocardial infarction results from the interaction of electrophysiological and
hemodynamic disturbances exacerbated by metabolic, inflammatory, and neurohormonal
factors. A comprehensive understanding of these mechanisms is crucial for prevention, early
detection, and optimal management to reduce mortality in myocardial infarction patients.
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