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• Acute coronary syndrome (ACS) encompasses a broad clinical spectrum, span in from patients with 

unstable angina to those experiencing a myocardial infarction, as well as individuals with infarct-related 
cardiogenic shock and cardiac arrest .

• Acute complete occlusion of a coronary artery due to plaque rupture without significant collateral blood supply 
to the downstream vascular region typically results in a STEMI, leading to the development of a transmural 
infarction .  

• If there is residual coronary blood flow due to a partial occlusion caused by plaque erosion or sufficient 
collateral circulation, this usually results in an NSTEMI with the development of a subendocardial but also 
sometimes transmural infarction. 



• The prevalence of coronary multivessel disease varies based on the ACS type, as well as 
according to the patient’s risk profile and age .

• NSTEMI, the prevalence of multivessel disease ranges up to 70%, depending on the 
examined cohort . In STEMI patients, it is around 50% . In the case of infarct-related 
Cardiogenic shock, the prevalence is highest, at approximately 80% .



(1)Should relevant non-culprit lesions be revascularized in addition to the culprit lesion (basic question)?

(2) What is the optimal timing for complete revascularization: either immediate complet revascularization or 
staged complete revascularization?

(3)  If staged revascularization is performed, should it be performed either during the index hospital stay or at 
some interval within a defined time window as part of elective readmission?

(4) How should complete revascularization be guided: angiographically, based on physiological parameters 
indicating hemodynamic relevance (e.g., FFR, RFR, . . .), or base on morphological characteristics identifying 
vulnerable plaques (e.g., OCT)?

(5) Are there differences in these strategies between patients with STEMI, NSTEMI, an those with or without 
cardiogenic shock?



































Algorithm for the management of acute coronary syndrome patients with 
multivessel coronary artery disease





• An immediate multivessel PCI approach may also reduce the amount of total 
contrast volume  and radiation exposure and may avoid the need for an 
additional arterial puncture, later revascularization procedures, or a second 
hospitalization, thereby potentially shortening the overall length of hospital 
stay.

• In addition, immediate multivessel PCI may be preferred by some patients 
because delaying the treatment of nonculprit lesions may be worrisome to 
them .







• Newly added to the European Society of Cardiology (ESC) guidelines is the 
recommendation that PCI of the remaining stenoses should be guided by angiographic 
severity. This is primarily attribute to the FLOWER-MI study, which showed no advantage 
of fractional flow reserve (FFR) guided PCI over purely angiography-guided PCI for non-
culprit lesions in STEMI patients with multivessel disease .

• In a subanalysis of this trial, non-treatment of angiographically relevant stenoses with a 
negative FFR measurement (>0.80) was associated with a higher event rate .



• This could be because FFR might be a false negative in the setting of acute MI .

• It was found that in the acute phase, 15% of stenoses were hemodynamically 
relevant compared to 26% of the stenoses at follow-up (1 month later) . 

• Blunted acute hyperemic response correlated with the infarct size derived from 
cardiac magnetic resonance imaging.  

• The optical coherence tomography (OCT) substudy of the COMPLETE trial showed 
angiographically relevant lesions more commonly exhibiting vulnerable plaque 
morphology like a thin-cap fibroatheroma than non-obstructive lesions .



• In FFR-guided complete revascularization, 31% of angiographically relevant stenoses (i.e., 
stenosis > 50%) were deferred due to FFR>0.8 . 

• Importance of plaque morphology beyond acute functional  relevance for avoiding future 
cardiovascular events. 

• The angiographic significance could be a surrogate for vulnerable plaque morphology( by 
OCT), suggesting that angiography-guided PCI  with consequent plaque sealing might be 
superior to FFR-guided PCI of non-culprit lesions.





. Multivessel PCI in NSTEMI : 

NSTE-ACS is the most common form of ACS, accounting for approximately 70% of all  cases . 

According to the recently revised ESC guidelines for ACS, released in August 2023 : 

complete revascularization should be considered in patients with NSTE-ACS and multivessel disease

unlike STEMI, currently, no randomized data exist

• As already stressed above, not only do the clinical characteristics of patients with STEMI differ from those with NSTEMI, 
but often, also the plaque morphology

• Intravascular OCT has shown increased plaque vulnerability (i.e., more plaque ruptures)in STEMI patients compared to 
NSTEMI patients .  Therefore, the results of STEMI patients cannot be extrapolated to NSTEMI patients, even though 
observational studies also indicate a benefit with complete revascularization in NSTEMI patients





• Recently, the so-called FIRE trial has been published. This trial showed the benefit 
of physiologically-guided complete revascularization of non-culprit lesions over
culprit lesion PCI .
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