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ABSTRACT 
Cardiovascular diseases, particularly Coronary Artery Disease (CAD), remain a leading cause of global 
mortality, with Acute Coronary Syndrome (ACS) being a major manifestation. Among ACS conditions, ST-
elevation Myocardial Infarction (STEMI) is associated with significant morbidity and mortality, especially in 
patients with multivessel coronary artery disease (MVD). Percutaneous coronary intervention (PCI) of the 
culprit lesion has long been the standard approach for STEMI, but the role of complete revascularization, 
involving PCI of both the culprit and non-culprit lesions, remains a subject of debate. This literature review 
compares culprit-lesion-only PCI and complete PCI in patients with STEMI and multivessel disease. Studies 
show that complete PCI is associated with a significant reduction in cardiovascular death, myocardial 
infarction, and the need for repeat revascularization, compared to culprit-lesion-only PCI. Furthermore, early 
complete revascularization, particularly guided by physiology, appears to improve long-term survival and 
reduce major adverse cardiovascular events. These findings suggest that complete PCI may be the preferred 
strategy for patients with STEMI and multivessel disease, offering improved prognosis by addressing high-risk 
coronary plaques early in the disease process. 
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INTRODUCTION 
Cardiovascular diseases are a pressing health issue, 
accounting for about one-third of global deaths [1]. 
The prevalence of cardiovascular diseases has nearly 
doubled, from 271 million people in 1990 to 523 
million people in 2019 [2]. According to the World 
Health Organization (WHO), cardiovascular diseases 
are the leading cause of death worldwide, resulting in 
approximately 17.9 million deaths in 2019, 
contributing to around 32% of total deaths [3].  One 
of the most common heart diseases is Coronary 
Artery Disease (CAD). The serious condition of 
coronary artery disease occurs in the acute stage, also 
known as Acute Coronary Syndrome (ACS). The 
underlying cause of acute coronary syndrome is 
atherosclerosis, which is the process of plaque 
formation that can damage the arterial intima and 
lead to the formation of a thrombus, narrowing the 
lumen and ultimately disrupting blood flow, thereby 
weakening the heart's ability to contract [4]. 
 
Acute Coronary Syndrome (ACS) can be divided into 
ST-elevation Myocardial Infarction (STEMI), Non-ST-
elevation Myocardial Infarction (NSTEMI), and 
unstable angina [5]. Annually, over 3 million people 
develop STE-MI, and over 4 million people have STE-
MI pathology. While MI is most frequently found in 
developed countries, it is similarly found in emerging 
countries [6].  
 

 
Controlling risk factors, accurate diagnosis, and 
following established guidelines are crucial for 
managing STEMI. Reperfusion therapy, including 
primary PCI or fibrinolytics, plays a central role in 
STEMI treatment [7].  Nearly one-third of patients 
who undergo cardiac catheterisation in the acute 
setting of STEMI have multiple vessel coronary artery 
disease (MV). Those with MV CAD had a higher risk of 
major adverse cardiac events (MACE) in the first year 
after index PCI than those with single vascular 
disease [8]. 
 
Percutaneous coronary intervention (PCI) of the - 
lesion lowers the risk of myocardial infarction or 
cardiovascular death in patients with ST-segment 
elevation myocardial infarction (STEMI). It is 
uncertain if PCI of non-culprit lesions lowers the 
likelihood of such occurrences even further. Whether 
to use MV PCI for revascularization or PCI of the 
culprit-lesion solely (CLO) is still up for argument [8, 
9]. This literature review aims to compare the 
outcomes of culprit-lesion-only PCI and complete PCI 
in patients with STEMI and multivessel coronary 
artery disease. It seeks to evaluate the benefits and 
risks of both strategies in terms of clinical outcomes, 
including mortality, morbidity, and recurrent 
ischemic events. 
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DEFINITION  
 STEMI 
ST-elevation Myocardial Infarction (STEMI) is the 
most acute manifestation of coronary artery 
disease, associated with high morbidity and 
mortality. In most cases, the epicardial coronary 
vessels experience complete thrombotic occlusion 
that develops from an atherosclerotic plaque, 
leading to STEMI. Early diagnosis and immediate 
reperfusion are the most effective methods to limit 
myocardial ischemia and infarct size, thereby 
reducing the risk of post-STEMI complications and 
heart failure [10]. A patient is classified as having 
STEMI if they meet the criteria of acute chest pain 
indicative of myocardial infarction and persistent 
ST-segment elevation (>20 minutes) on the ECG. 
Also, the electrocardiogram's result specifically 
shows the presence of significant T waves and ST-
segment elevation myocardial infarction (STEMI; 
≥2 mm ST segment elevation). In many cases, the 
myocardial area affected by acute ischaemia 
determines where ST-segment alterations occur 
[5, 11]. 

 
 Multivessel disease 
Multivessel coronary artery disease (MVD) is 
characterized by 50% or more stenosis of the left 
main trunk and luminal stenosis of at least 70% in 
at least two major coronary arteries or one 
coronary artery. It is both prevalent and lethal: 
Compared to single-vessel disease, MVD has a 
mortality hazard ratio of 3.14 and affects 45% to 
88% of men with angina [12]. Approximately 50% 
of individuals with acute coronary syndrome (ACS) 
have atherosclerosis that affects the whole 
coronary tree or multiple vessels. The prognosis 
for ST-elevation myocardial infarction (STEMI) 
with multivessel disease is poorer than that with 
single-vessel disease [13].  

 
SIGNS AND SYMPTOMS 
Acute chest discomfort, which can be described as 
pain, pressure, tightness, heaviness, or burning, is 
the primary symptom that prompts clinical 
consideration of Acute Coronary Syndrome (ACS) 
diagnosis [14]. The pain may radiate to the teeth, 
lower jaw, neck, arms, back, and abdomen, which 
are common symptoms in STEMI patients. 
Additionally, pain in the epigastric region can lead 
to gastrointestinal disturbances such as nausea 
and vomiting. Chest discomfort may also cause 
shortness of breath, anxiety, cold sweats, 
weakness, and fatigue from daily activities. All of 
these symptoms can interfere with the quality of 
sleep in STEMI patients [15]. Awareness of 
symptoms associated with ACS should be high 
among the general public, particularly warning 
signs such as prolonged chest pain (>15 minutes) 
and/or recurring pain within one hour. These signs 
should be promptly recognized by the patient or 
family members to seek immediate medical 
assistance. Continuous education and promotion 
efforts are vital to ensure this information is widely 
available to the public [14]. 

 
 

“TIME IS MUSCLE” 
Most STEMI patients who die from a heart attack 
die in the early stages of myocardial infarction, 
usually before reaching the hospital. One of the 
main issues is the need for rapid access to 
emergency medical care [16]. "Time is muscle" is a 
revolutionary hypothesis proposed by Eugene 
Braunwald, which demonstrated that timely 
intervention, at most 3 hours after coronary 
obstruction, can alter the severity and extent of 
myocardial ischemic injury caused by coronary 
occlusion [17]. A retrospective cohort study by 
Nepper-Christensen et al. concluded that an 
increased duration from symptom onset to PPCI is 
associated with a higher risk of poor clinical 
outcomes in STEMI patients, which can lead to 
hospitalization due to heart failure or death [18]. 

 
MANAGEMENT 
Based on the ESC Guideline, when heart attack 
symptoms occur, it is crucial to seek immediate 
help by going to the hospital or contacting 
emergency medical services (EMS). The treatment 
plan depends on the type of hospital: if it is a PCI 
centre, the goal is to perform a procedure to open 
the blocked artery within 60 minutes. If it is not a 
PCI centre, the patient should be transferred to a 
PCI centre within 90 minutes, or receive 
thrombolytic medication within 10 minutes if a 
transfer is not possible within 120 minutes. 
Reducing delays from the onset of symptoms to 
treatment will increase the chances of recovery by 
restoring blood flow to the heart quickly [15]. 

 
CULPRIT-LESION ONLY PCI 
Culprit-Lesion Only PCI refers to the percutaneous 
coronary intervention (PCI) performed solely on 
the coronary artery that is responsible for causing 
the acute STEMI. This approach focuses on 
revascularizing the artery that is directly 
responsible for the acute ischaemic event rather 
than treating more stenotic or occluded vessels (in 
the case of multivessel disease). It is typically 
chosen in the acute setting when time is critical to 
restore blood flow to the ischemic myocardium, 
and it is commonly performed in patients with 
STEMI and unstable hemodynamics or those in 
cardiogenic shock. The purpose of culprit-lesion-
only PCI is to promptly clear the blockage in the 
artery that caused the infarction, which will 
improve haemodynamics, stop more myocardial 
damage, and lower the chance of early death. This 
approach may be successful in the short term, but 
it may fail to treat other non-culprit lesions, which 
could result in problems or further ischaemic 
episodes. [10, 19]. 

 
COMPLETE PCI 
Complete PCI refers to the approach where all 
significant coronary artery lesions in patients 
with multivessel coronary artery disease 
(CAD) are treated during the same procedure. This 
approach aims to restore blood flow not just to the 
artery responsible for the acute STEMI (culprit 
lesion), but also to any other clinically significant 
lesions in the remaining coronary arteries. 
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The goal of complete revascularization is to 
improve long-term outcomes by reducing the risk 
of recurrent myocardial infarction (MI), 
cardiovascular mortality, and the need for repeat 
revascularization. It is considered particularly 
beneficial in patients with multivessel disease, as 
it reduces the risk of untreated ischemia in non-
culprit vessels that could lead to adverse 
cardiovascular events in the future. [9,20]. 

 
COMPARISON BETWEEN CULPRIT-ONLY AND 
COMPLETE PCI  
According to a multinational RCT with a total of 
4041 patients with a median follow-up of three 
years, patients with STEMI and multivessel 
coronary artery disease who underwent staged 
non-culprit lesion PCI with the aim of complete 
revascularization had a 26% lower risk of a 
composite of death from cardiovascular causes or 
new myocardial infarction than those who 
underwent culprit-lesion-only PCI [9]. Another 
multicenter, randomized trial with a total of 1445 
patients with STEMI and multivessel disease who 
underwent CLO PCI and complete PCI showed that 
those who had physiology-guided complete 
revascularization had a decreased composite risk 
of death, myocardial infarction, stroke, or 
ischemia-driven revascularization at one year [20].  
 
A systematic review and meta-analysis study 
including 7 RCTs with a total of 2006 patients with 
STEMI and multivessel disease discovered that 
patients undergoing primary PCI who underwent 
complete PCI instead of the CLO approach 
experienced a significant decrease in major 
adverse cardiovascular events (MACE) (OR, 0.62; 
95% CI, 0.43-0.90), cardiovascular mortality (OR, 
0.46; 95% CI, 0.27-0.80), and repeat 
revascularization (RRV) (OR, 0.39; 95% CI, 0.30-
0.51)[8]. Another meta-analysis study including 12 
RCTs with a total of 7592 patients showed that 
there was a significantly lower risk of MACE (HR 
0.61; 95% CI (0.43-0.60), cardiovascular mortality 
(HR 0.74; 95% CI (0.56-0.99), and repeat 
revascularization (HR 0.43; 95% CI (0.31-0.59) in 
patients treated with complete compared with 
culprit-only revascularization [21]. 
 
The pathophysiology of coronary disease is most 
likely linked to the processes by which early full 
revascularization may enhance prognosis and 
decrease hard events in individuals with 
multivessel disease. Early mortality is considerably 
higher in individuals with multivessel disease, and 
the risk of adverse outcomes is higher in the first 
few days and weeks of STEMI and subsequently 
declines after the first month.  The decrease in 
death and MI seen with an immediate complete 
revascularisation procedure may be explained by 
early treatment of high-risk coronary plaques [22]. 
 
CONCLUSION 
In conclusion, complete PCI in patients with STEMI 
and multivessel disease significantly improves 
outcomes compared to culprit-lesion-only (CLO) 
PCI.  

Studies show that complete PCI reduces the risk of 
cardiovascular death, myocardial infarction, and 
repeat revascularization, with better long-term 
survival and fewer major adverse cardiovascular 
events. Early treatment of high-risk plaques 
appears to be key in improving prognosis and 
reducing early mortality in these patients. 
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