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Keywords: dial infarction: (PCI) that can be applied in patients with AMI and MVD. Methods: A
acute myocardial Infarction; systematic review was conducted using the PRISMA (Preferred
multivessel disease; percutaneous . . .

coronary intervention; Reporting Items for Systematic Reviews and Meta-Analyses) method.
revascularization strategy The keywords used were (“Revascularization” AND "Multivessel

Disease" AND "Acute Coronary Syndrome”) OR (“Revascularization”

AND "Multivessel Disease" AND "Acute Myocardial Infarction’). Articles
were collected based on inclusion criteria: original articles, published in English, and published between
2020 and 2025. Results: A total of 1,263 articles were found in the initial search. Of these, 169 were
excluded due to duplication, 1,069 due to irrelevant PICO criteria, and 6 due to limited access. From the
remaining 19 articles, it was found that revascularization strategies could be classified based on the
number of vessels treated (culprit-only, incomplete, and complete revascularization) and the timing of
the intervention (immediate and staged revascularization). Conclusion: No single strategy was superior
in all contexts. The choice of revascularization strategy should be individualized based on each patient’s
clinical status and coronary anatomy to optimize outcomes.

1. INTRODUCTION

Coronary artery disease remains the leading cause of morbidity and mortality worldwide.
The growing prevalence of obesity and diabetes, coupled with an aging population, has
contributed to a steady increase in the number of individuals affected by this condition (Akbari &
Al-Lamee, 2022). Among the most rapidly increasing manifestations of coronary disease is acute
myocardial infarction (AMI), which is diagnosed when there is evidence of myocardial injury,
marked by an elevation in cardiac troponin levels (at least one value above the 99th percentile
upper reference limit), accompanied by myocardial necrosis within a clinical context consistent
with ischemia (Ibanez et al., 2018).

AMI is broadly classified into ST-segment elevation myocardial infarction (STEMI) and
non-ST-segment elevation myocardial infarction (NSTEMI). STEMI is characterized by typical
symptoms of myocardial infarction occurring within the previous 12 hours, ST-segment elevation
of 21 mm in two contiguous leads or =2 mm in precordial leads on electrocardiography, and
angiographic evidence of acute coronary artery occlusion or sub-occlusion (Ibanez et al., 2018).
NSTEMI presents with acute chest pain but without persistent ST-segment elevation.
Electrocardiographic changes may include ST-segment depression, T-wave inversion, flattened or
pseudonormalized T waves, or may even appear normal. Pathologically, NSTEMI involves
myocardial necrosis due to ischemia without total coronary artery occlusion (Roffi et al., 2016).
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In many cases, AMI is not confined to a single coronary artery. Significant stenosis may
also be present in other vessels, a condition known as multivessel disease (MVD). MVD is defined
as the presence of at least one angiographically significant stenosis in a non-culprit vessel with a
diameter of =2.5 mm, which is not treated during the initial culprit-lesion intervention (Mehta
Shamir et al., 2019). Studies have shown that approximately 16% of patients with AMI have MVD
identified during coronary angiography (Khaled et al., 2022). Other research has reported MVD
prevalence of 21.69% in the general study population, with 19.35% experiencing AMI (Gabriel et
al, 2021). In a cohort of 3,722 NSTEMI cases, 42% were found to have MVD (Baumann et al,,
2022). While in STEMI patients, the prevalence reached 32% (Sustersic et al., 2021).

Patients with concurrent AMI and MVD are at a higher risk of experiencing major adverse
cardiac events (MACE), which may include cardiovascular death, recurrent myocardial infarction,
and unplanned revascularization procedures (Diender et al., 2022). To mitigate these risks,
revascularization procedures are performed to restore blood flow to ischemic myocardial tissue.
For AMI patients, two primary revascularization strategies are available: percutaneous coronary
intervention (PCI) and coronary artery bypass grafting (CABG). PCI has advanced significantly as
the first-line treatment for patients with complex coronary artery disease, thanks to
developments in drug-eluting stents, calcium modification techniques, and intravascular imaging.
In contrast, CABG is an open-heart surgical procedure involving the grafting of vessels from the
aorta to the coronary arteries to bypass ischemic segments and improve myocardial perfusion
(Llerena-Velastegui et al., 2024).

Although revascularization strategy selection must be individualized based on clinical
condition, PCI offers several advantages over CABG. As a minimally invasive procedure that
involves catheter insertion to deploy a stent at the site of occlusion, PCI is associated with fewer
periprocedural complications and faster recovery (Cho et al,, 2019). Several PCI strategies are
available for AMI patients with MVD, such as culprit-only PCI and multivessel PCI. In multivessel
PCI, intervention may be performed either during the same session or in a staged manner (Bates
etal, 2016). Some studies have shown that complete revascularization performed in stages yields
better outcomes compared to culprit-only PCI (Aslanabadi et al., 2024). Other research has found
that staged PCI carries a lower risk of MACE compared to immediate multivessel PCI (Wang et al.,
2022). Different studies suggest that immediate multivessel PCI may result in superior clinical
outcomes compared to staged PCI (Singh et al., 2024). These varying findings underscore the need
for a comprehensive review to determine the most effective PCI strategy for patients with AMI
and MVD.

This review aims to evaluate the range of PCI revascularization strategies applied in
patients with AMI and MVD, focusing on the treatment of non-culprit lesions and the timing of
intervention. It provides a comparative analysis of clinical outcomes across strategies and is
intended as a resource for clinicians, particularly cardiologists, internal medicine residents, and
cardiovascular researchers, to support evidence-based decision-making in revascularization
planning.

2. METHOD

This study was a systematic review conducted through a comprehensive online search
using PubMed, ScienceDirect, and Scopus. Articles were retrieved using the keywords
(“Revascularization” AND "Multivessel Disease” AND "Acute Coronary Syndrome”) OR
(“Revascularization" AND "Multivessel Disease” AND "Acute Myocardial Infarction”). The search
was limited to original research articles published in English between 2020 and 2025. Exclusion
criteria included non-open-access articles and the selection of only one article when multiple
similar versions were identified across different databases. The collected articles were compiled
using the Rayyan software. This review followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines to ensure transparency and methodological
rigor in study selection and reporting. After screening the search results by title and abstract, the
authors reviewed the full texts and excluded articles according to the predefined criteria.
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3. RESULT AND DISCUSSION

Result

The keyword-based search resulted in 1,263 articles, comprising 149 from PubMed, 942
from ScienceDirect, and 172 from Scopus. Due to duplication across sources, 169 articles were
excluded during the initial screening, leaving 1,094 articles. After reviewing the titles, abstracts,
and keywords, 25 articles were identified as relevant to the research topic. Subsequently, 6 of
these articles were excluded due to inaccessible full texts. Therefore, only 19 articles were
included in this systematic review (Figure 1).
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Figure 1. PRISMA Flow Diagram of Revascularization Strategies in AMI with MVD

Discussion

Revascularization strategies for patients with AMI and MVD remain a common clinical
challenge in interventional cardiology. The presence of MVD in AMI is associated with a more
extensive degree of myocardial ischemia and a worse long-term prognosis compared to single-
vessel involvement. Therefore, selecting an appropriate revascularization strategy is a critical
determinant in reducing mortality and morbidity, as well as improving patients’ quality of life.
This review explores two primary aspects of revascularization strategies: the extent of vessel
revascularization (culprit-only, incomplete, and complete revascularization) and the timing of the
procedure (immediate versus staged revascularization).
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Number of Revascularized Vessels: Culprit-only, Incomplete, and Complete
Revascularization

The Culprit-Only (CO) strategy refers to percutaneous coronary intervention (PCI) limited
to the infarct-related artery (IRA) responsible for the myocardial infarction, with other coronary
lesions managed conservatively with medical therapy (Chen & Lu, 2025; Jain et al., 2023). This
approach is commonly chosen in the acute setting, particularly when hemodynamic stabilization
is the immediate priority. Comparative studies between CO and multivessel revascularization
(MVR) have reported no significant differences in major adverse cardiovascular events (MACE)
(Tovar Forero et al,, 2020). Similarly, after statistical adjustment, no significant differences were
found between CO and MVR in terms of all-cause mortality, cardiovascular death, target lesion
revascularization (TLR), target vessel revascularization (TVR), and stent thrombosis (Kim et al.,
2020), suggesting comparable clinical outcomes.

However, several studies have shown that MVR is associated with better outcomes in
certain clinical parameters. The CO approach was found to increase the incidence of MACE within
the first 30 days post-intervention, along with a higher risk of other major adverse events,
including all-cause death, myocardial infarction, stent thrombosis, stroke, and major bleeding,
compared to MVR (Li et al., 2023). Other studies also reported that CO significantly increased the
risk of all-cause mortality, non-TVR events, and recurrent angina in comparison to MVR (Chen &
Lu, 2025; Kim et al,, 2020; Tovar Forero et al., 2020). These differing outcomes underscore the
need for individualized decision-making when employing the CO approach in AMI patients with
MVD.

Incomplete Revascularization (IR) is another MVR strategy that involves PCI on the IRA as
well as some, but not all, significant lesions in non-IRA vessels (Kim et al,, 2020). A study involving
104 patients reported no statistically significant difference in cumulative MACE between the IR
and complete revascularization groups. Secondary outcomes, including individual MACE
components and major bleeding, also showed no meaningful differences. Although the incidence
of stroke was lower in the IR group, the difference was not statistically significant (Kim et al,,
2025). These findings suggest that the long-term effects of IR may vary among specific patient
subpopulations and warrant further evaluation.

The Complete Revascularization (CR) strategy involves PCI on all significantly stenotic
lesions (270%) in coronary arteries with a diameter 22.5 mm (Park et al, 2023). Another
definition includes treatment of all lesions deemed appropriate for revascularization by the
operator, achieving a final TIMI flow grade of 2 or 3 with residual stenosis <30% (Tovar Forero et
al,, 2020). Patients undergoing CR within 48-72 hours of primary PCI had significantly better
clinical outcomes compared to those treated with PCI limited to the IRA. CR was associated with
significant reductions in cardiac mortality, recurrent myocardial infarction, refractory angina, and
the need for repeat revascularization (Jain et al., 2023). Supporting evidence also shows that CR
reduced the risk of MACE by up to 70% compared to IR (Marino et al., 2022; Tovar Forero et al.,
2020). Although no significant difference in left ventricular ejection fraction (LVEF) was observed
at hospital discharge between CR and IR groups, the CR group demonstrated a significantly
greater improvement after one year (Jain et al,, 2023).

Further studies found that CR was associated with reduced rates of target lesion failure
(TLF) and patient-oriented composite endpoint (POCE) at one year, primarily driven by lower
rates of all-cause mortality and repeat revascularization (Jiménez Diaz et al., 2025). In addition,
CR yielded specific benefits in certain subgroups; for instance, among hypertensive patients, CR
significantly reduced adverse outcomes at both 6 and 12 months compared to other strategies
(Chen & Lu, 2025).

Although most studies favor CR over IR, others have found no significant differences in
cumulative MACE, including all-cause mortality, cardiovascular death, recurrent myocardial
infarction, TLR, TVR, and stent thrombosis between the two groups (Chen & Lu, 2025; Kim et al.,
2025; Kim et al., 2020). Overall, CR appears to offer consistent long-term benefits, especially in
reducing symptoms, the need for repeat interventions, and the risk of major cardiovascular
events, without increasing the risk of serious complications. Nonetheless, the selection of
revascularization strategy should be tailored to the patient's clinical status and coronary anatomy.
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Timing of Revascularization: Imnmediate versus Staged Revascularization

Immediate Revascularization refers to PCI performed during the initial (index) procedure,
with no planned follow-up interventions, followed only by medical therapy (Park et al., 2023;
Tovar Forero et al., 2020). This approach has been associated with lower MACE rates compared
to staged PCI, including reductions in cardiovascular death, cardiac complications, and hospital
readmissions. These outcomes may be influenced by the presence of less severe lesions, different
distributions of culprit vessels, and fewer unplanned revascularizations (Aquino-Bruno et al,
2023; Tovar Forero et al., 2020). Immediate PCI was also found to significantly reduce the risk of
myocardial infarction and unplanned revascularization due to ischemia. Notably, the reduction in
myocardial infarction remained significant even after excluding procedure-related events (Diletti
et al,, 2023; Jacob ]. Elscot et al., 2024). Despite these findings, other studies have reported that
immediate PCI did not result in statistically significant reductions in the composite primary
outcomes compared to staged PCI (]. ]. Elscot et al., 2024; Elscot et al., 2025; Jacob ]. Elscot et al,,
2024; Lim et al., 2024; Tea et al,, 2022). These discrepancies suggest that the effectiveness of
immediate revascularization may depend heavily on individual clinical and anatomical
characteristics.

Staged Revascularization, in contrast, refers to a coronary intervention strategy in which
PCI of non-culprit lesions is performed separately from the index procedure. Initially, the IRA is
treated, followed by planned PCI of other lesions either during the same hospitalization or after
discharge, typically within 2 to 6 weeks (Park et al,, 2023; Tovar Forero et al., 2020). Several
studies suggest that staged PCI may yield superior clinical outcomes compared to immediate PCI.
For example, patients undergoing staged revascularization showed statistically significant
reductions in composite endpoints, including cardiovascular and all-cause mortality (Fabris et al,,
2021). This is supported by additional data showing that immediate PCI was associated with a
90% increased risk of mortality compared to the staged approach, regardless of AMI type (Liu et
al,, 2021).

Although some data suggest a trend toward better outcomes with the staged strategy, not
all differences reach statistical significance. For instance, in patients with non-ST-elevation acute
coronary syndrome (NSTE-ACS), the difference in composite outcomes between immediate and
staged PCI was minimal and statistically insignificant (Elscot et al.,, 2025). Another study also
found that although the immediate group had numerically higher rates of MACE and all-cause
mortality than the staged group, the differences were not statistically significant (Park et al,,
2023). Overall, staged revascularization appears to offer consistent protection against major
adverse cardiac events, including reductions in recurrent myocardial infarction and repeat
revascularization due to ischemia. These benefits have been observed across various age groups,
suggesting that the staged approach may be a rational choice, particularly for patients with
complex lesions or unstable clinical conditions (Bainey et al., 2024; Fabris et al., 2021).

4. CONCLUSION

Revascularization strategies in patients with AMI and MVD play a critical role in
determining prognosis. The complete revascularization approach generally provides better
clinical outcomes compared to incomplete or culprit-only revascularization, particularly in
reducing the risk of major adverse cardiovascular events (MACE), recurrent myocardial
infarction, and repeat revascularization. Based on timing, immediate revascularization is effective
in lowering the incidence of infarction and unplanned revascularization. However, staged
revascularization tends to be safer in patients with complex or unstable conditions. Overall, no
single strategy is universally superior for all patients with AMI and MVD. The selection of the
optimal approach requires an individualized assessment that considers clinical stability, coronary
anatomy, and the risks and benefits of each option. A personalized, evidence-based strategy
remains essential in improving clinical outcomes and patients’ quality of life.
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