
PCI for MVD in STEMI:  
unresolved issues  
Approximately one-half of all patients 
with STEMI referred for primary PCI 
have multivessel (MV) coronary artery 
disease (CAD). Both short-term and 
long-term prognoses after STEMI are 
worse with MV CAD than with single-
vessel CAD. 



Reviews of the current PCI guidelines for 
STEMI (Ref 1) and PCI strategies in 
patients with STEMI and MV CAD (Ref 
2) are shown in the allocated 
references.  
Once the culprit vessel has been 
addressed, then what? 
The results of various studies have 
provided a roller coaster ride for those 
interested in this issue: from registry 



studies that indicated harm associated 
with revascularization of a nonculprit 
lesion, to medium-sized randomized 
trials suggesting benefits in composite 
outcomes, to a large, adequately 
powered randomized trial confirming a 
reduction in hard clinical endpoints with 
nonculprit artery revascularization. 



What’s Settled? What’s Not? 
One largely settled issue is that some 
sort of staged approach should be used 
for addressing noninfarct-related 
arteries. The largest of the trials 
supporting this was COMPLETE, 
demonstrating that among patients with 
STEMI and MV CAD, complete 
revascularization (CR) of all suitable 
nonculprit lesions — using a staged 



strategy during the index 
hospitalization or soon after discharge 
— was superior to culprit-lesion-only PCI 
in reducing the risk of cardiovascular 
death or myocardial infarction.(Ref 3) 
Having said that all randomized clinical 
trials have inclusion and exclusion 
criteria that may limit the patient 
population for whom the results are 
applicable. In the case of COMPLETE, 



inclusion criteria included men and 
women who were enrolled within 72 
hours after successful early PCI to the 
culprit lesion for STEMI. Early PCI could 
have been either primary PCI or rescue 
PCI for failed fibrinolysis, or a 
pharmacoinvasive strategy in which PCI 
was performed routinely 3 to 24 hours 
after initiation of fibrinolysis. 



COMPLETE inclusion criteria defined MV 
disease as the presence of at least one 
additional noninfarct-related coronary 
artery lesion that met the following 
criteria: a lesion at least 2.5 mm in 
diameter that had not been stented as 
part of the index PCI; a lesion 
amenable to successful treatment with 
PCI; and a lesion at least 70% diameter 
stenosis by visual estimation (or 50% to 



69% diameter stenosis by visual 
estimation plus FFR ≤0.80). 
Importantly, the results discussed here 
do not apply to STEMI patients in 
cardiogenic shock, for whom increased 
mortality was shown with multivessel 
PCI in the CULPRIT-SHOCK trial. 
The discussion is not about chronic total 
occlusions (CTOs), either; they are a 
different issue entirely. Instead, the 



nonculprit lesions under discussion are 
in patients with more moderately 
complex disease. CTOs need to be 
excluded from consideration when 
discussing staged management of MV 
disease, especially at the time of 
primary PCI. 



Unresolved Issues 
There remain some questions as to the 
role of FFR-guided PCI for nonculprit 
arteries, especially for borderline 
lesions where it is unclear whether PCI 
is needed. In one study, the addition of 
FFR-guided CR in the setting of acute MI 
was superior to treatment of the infarct-
related artery alone.(Ref 4)  



The benefit, however, was a lower rate 
of revascularization with FFR-guided 
CR; there were no significant 
differences in the rates of death or 
nonfatal MI. 
While the preferability of staged 
management of nonculprit vessels in 
STEMI patients is settled, the optimal 
timing most certainly is not. Just 
compare guidelines: in the United 



States, medical societies updated their 
guidelines recommending consideration 
of PCI of the noninfarct artery, but only 
in select patients, while the 
contemporary European guidelines 
recommend routine revascularization of 
the nonculprit vessel before hospital 
discharge. 



Investigators recently published a meta-
analysis comparing MV to culprit-only 
revascularization in STEMI.(Ref 5)  
Ten randomized controlled trials were 
included, representing 7,030 patients, 
roughly half of whom underwent MV 
PCI and the rest culprit vessel-only PCI. 
Multivessel PCI was associated with a 
lower risk for reinfarction, but no 



difference in all-cause mortality was 
seen between groups. 
The authors acknowledged that future 
research needs to evaluate the optimal 
timing of nonculprit revascularization in 
patients with STEMI. In their meta-
analysis, the timing of staged 
revascularization ranged from 2 days to 
57 days after the index PCI. They also 
noted that their results do not apply to 



late STEMI presentations, as there is no 
consensus regarding optimal timing and 
PCI strategy in those patients. 
One of the first contenders for 
answering the timing question was a 
recent analysis of the COMPLETE trial.
(Ref 5)  
Investigators compared nonculprit-lesion 
PCI planned during the index 
hospitalization (median 1 day) to PCI 



performed after hospital discharge 
(median 23 days). Then they conducted 
a landmark analysis comparing 
outcomes of PCI during the first 45 days 
to outcomes beyond 45 days to the end 
of follow-up. 
The conclusion: Among STEMI patients 
with multivessel disease, the benefit of 
CR over culprit-lesion only PCI was 
consistent irrespective of the 



investigator-determined timing of 
nonculprit-lesion intervention. However, 
the benefit of complete 
revascularization on hard clinical 
outcomes emerged mainly over the long 
term, with the bulk of benefit emerging 
beyond 45 days postrandomization. 
The investigators added that further 
studies are needed to establish how 
individual patient characteristics should 



influence the timing of nonculprit artery 
revascularization and how long staged 
PCI can be safely delayed after STEMI 
without compromising long-term benefit. 

Take-home Messages: 
• Nearly half of patients presenting 

with ST-segment elevation 
myocardial infarction (STEMI) have 
at least one obstructive lesion in a 



nonculprit vessel at the time of the 
index percutaneous coronary 
intervention (PCI). 

• One issue that has been largely 
settled is that some sort of staged 
approach should be used for 
arteries not related to the infarct. 
Additional studies are needed to 
evaluate the optimal timing of 



nonculprit revascularization in 
patients with STEMI. 

• There are still questions about the 
role of fractional flow reserve (FFR)-
guided PCI for nonculprit arteries, 
especially in borderline lesions 
where it is unclear whether PCI is 
needed. More information is also 
needed about how individual 
patient characteristics should 



influence the timing of nonculprit 
artery revascularization — as well as 
about how long staged PCI can be 
safely delayed after STEMI without 
compromising long-term benefit. 
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