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EDITORIAL COMMENT

Myocardial Infarction After
Percutaneous Coronary Intervention and
Coronary Artery Bypass Graft Surgery
Time for a Unifying Common Deﬁnition*
Issam D. Moussa, MD, MBA,a Gregg W. Stone, MDb
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Few studies have prospectively validated the UDMI
or SCAI deﬁnitions of periprocedural MI in terms of its
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impact on prognosis. In this regard, in the present

2 revascularization modalities may markedly vary

issue of the JACC: Cardiovascular Interventions Cho

depending on the deﬁnition applied.

et al. (5) report a study in which 7,697 patients with
multivessel disease who underwent PCI (n ¼ 4,514) or
CABG (n ¼ 3,183) between 2003 and 2013 with normal
baseline CK-MB and who had serial measurement of
CK-MB was available were evaluated. They assessed
the prevalence and prognostic signiﬁcance of periprocedural MI after both PCI and CABG according
to the 2nd and 3rd UDMI and the SCAI deﬁnitions.
Patients were followed for major cardiovascular
events for a median of 4.7 years.

THE PROGNOSTIC IMPACT OF THE 3 PERIPROCEDURAL
MI DEFINITIONS VARY. After multivariable adjustment

for differences in baseline characteristics, all 3
deﬁnitions of periprocedural MI were associated
with increased 5-year composite rates of cardiovascular death or spontaneous MI, but only the SCAI
deﬁnition of periprocedural MI was signiﬁcantly
associated with 5-year all-cause mortality. This
pattern held when analyzed separately in the PCI
and CABG strata.
This observation is of interest because it suggests
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predictive of long-term mortality after PCI of chronic
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total occlusions, whereas lesser post-PCI CK-MB ele-

imaging evidence of MI. Prior studies have conﬁrmed
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CABG in patients with multivessel disease and dia-
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betes (10). In the present study, adjusted hazard
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ratios for periprocedural MI using the 2nd and 3rd

The post-CABG MI rates with the 2nd UDMI, 3rd

UDMI were directionally predictive of 5-year mortal-

UDMI, and SCAI deﬁnition were 2.9%, 1.9%, and

ity, but in contrast to the SCAI deﬁnition were not

18.3%, respectively. The markedly lower MI rates

statistically signiﬁcant, likely because of inclusion of

with either UDMI deﬁnition compared with the SCAI

smaller MIs with lesser CK-MB elevations that are

deﬁnition presumably reﬂects the difﬁculty in ascer-

not as strongly predictive of outcome as larger MIs.

taining associated evidence of MI in the post-surgical

Thus, these data support prior ﬁndings (3,9) that

patient. Ischemic chest pain may be misconstrued as

only large periprocedural MIs as reﬂected by high

sternal wall pain (or not assessable in intubated pa-

peak thresholds of CK-MB elevation (as deﬁned by

tients), 12-lead ECGs may not be easily collected, and

the SCAI deﬁnition) predict mortality at 5 years.

angiographic complications are not routinely visual-

Moreover, the present dataset also suggests that

ized (in contrast to PCI). Consistent with this expla-

requiring clinical, ECG, angiographic, or imaging

nation, prior studies have reported that whereas 42%

evidence of MI (as in the UDMI) may miss capturing

to 82% of patients undergoing CABG have cTn

important periprocedural MIs that are associated

elevation $5 times the URL (6), only 4% to 7% have

with subsequent death. Finally, it should be noted

the additional ECG evidence needed to meet the

that the adjusted hazard ratios for the effect of SCAI

criteria for a post-CABG UDMI event (7). Several

MI deﬁnition on 5-year mortality were roughly similar

studies using cMRI also support the concept that the

for both PCI and CABG, supporting the use of this

UDMI underestimates the frequency of myocardial

common deﬁnition in trials comparing the 2 revas-

necrosis after CABG, ﬁnding that 28% to 44% of

cularization modalities.

post-CABG patients have detectable myonecrosis (8).

A major limitation of the present study is that cTn

The marked variation in PCI-related and CABG-

levels were not collected. Thus, we are unable to

related MI rates based on deﬁnition would imply

determine the rates and prognostic impact of the 2nd

that the interpretation of trials comparing the

and 3rd UDMI using cTn, their preferred biomarker.
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However,

cTn

subsequent mortality for both PCI and CABG. We

compared with CK-MB, it is highly likely that using

given

the

greater

sensitivity

of

do agree that further studies with cMRI would be

cTn with the same thresholds would have greatly

useful to demonstrate whether the extent of myo-

increased the rates of periprocedural MI after both

necrosis after PCI and CABG is similar for any given

PCI and CABG. Moreover, because cTn-based MIs

post-procedural biomarker elevation. Absent this

indicate substantially less myonecrosis compared

demonstration, the roughly comparable adjusted

with CK-MB-based MIs for the same threshold mul-

hazard for 5-year mortality after MI for both PCI and

tiple, including smaller infarctions with cTn-based

CABG using the SCAI deﬁnition supports using this

MIs would have decreased the overall prognostic

common biomarker threshold for both revasculariza-

signiﬁcance of periprocedural MI events.

tion modalities.

The time has come to adopt a unifying common
deﬁnition for PCI-related and CABG-related MI (for
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