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Known clinical scenarios



No reflow in STEMI with primary PCI

Niccoli et al. J Am Coll Cardiol. 2009;54:281-92               Jaffe et al. Circulation. 2008;117:3152-6.  



Prognostic relevance of microvascular dysfunction in STEMI

• Microvascular dysfunction, 
measured by reference vessel 
CFVR determined after primary 
percutaneous 

• coronary intervention for acute 
anterior wall ST-segment–
elevation myocardial infarction 
is associated with a significantly 

• increased long-term cardiac 
mortality. 

van de Hoef et al. Circ Cardiovasc Interv. 2013;6:207-215.



Epicardial and microvascular involvement in Diabetes



Frequent questions



Do coronary microvessels have a similar structure as 
epicardial vessels?

Gross et al. Am J Pathol. 1934;10:253-274.

Epicardial coronary artery                                                  Coronary arteriole       



If yes, can they also develop “atherosclerosis” but we 
cannot see it with conventional methods?

Epicardial coronary artery                                                  Coronary arteriole       

Sechtem et al. Cardiovasc. Res. 2020;116:771-786.



What are the specifics of the coronary 
microvessels compared to the epicardial vessels?

Taqueti et al. J Am Coll 
Cardiol. 2018;72:2625–
2641. 



Crosstalk between (epicardial) 
coronary artery disease and 
microvascular dysfunction



Crosstalk between epicardial and microvascular vessels

• Does microvascular disease may precede epicardial disease?

In patients without obstructive coronary disease, a higher FRS was an independent 
predictor of reduced CFR. 

Rubinshtein et al. Eur Heart J 2010;31:936-942. 



Crosstalk between epicardial and microvascular vessels

• How does epicardial disease impact on microvascular function?

• Studies suggested that the pathophysiological consequences of 
atherosclerosis extend to the microcirculation. 



More crosstalk - FFR is influenced by CMD

• Discordance of CFVR with FFR 
originates from the involvement of the 
coronary microvasculature. 

• Importantly, the risk for major adverse 
cardiac events associated with 
FFR/CFVR discordance is mainly 
attributable to stenoses where CFVR is 
abnormal. 

• This emphasizes the requirement of 
intracoronary flow assessment in 
addition to coronary pressure for 
optimal risk stratification in stable 
coronary artery disease. 

van de Hoef et al. Circ Cardiovasc Interv. 2014;7:301-311.



Ueno et al. ESC Congress 2022



Collet et al. ESC Congress 2022



What we don’t really know

• What are the frequency and the patterns of coronary vasomotor 
dysfunction BEFORE patients undergo myocardial 
revascularization (PCI/CABG)?



We know a little bit about coronary spasm testing in 
patients with epicardial stenosis 

Hao et al. J Am Heart Assoc. 
2021 Jan 16;10(2):e017831. 
doi: 
10.1161/JAHA.120.017831.

• Invasive spasm testing 
was safe - also in 
patients with FFR 
≤0.80



We know a little bit about coronary spasm in patients 
after successful bypass surgery
•  

Pirozzolo et al. Clin Res Cardiol. 
2021;110:172-182. 

• Coronary spasm (especially 
microvascular spasm) is common 
in patients with recurrent angina 
after CABG

• Spasm occurs only in native 
coronaries but not in bypass 
vessels

• Another finding pointing towards 
coexistence of CAD and CMD 



Conclusions

• Coronary artery disease and microvascular dysfunction can coexist 
beyond the already known clinical scenarios

• There are complex interactions in both directions with consequences 
for patient management

• The highlighted gaps in evidence should stimulate us to concentrate 
our research efforts on these topics

•We could contribute to a new understanding of “coronary disease”



Thank you very much 
for your attention! 



In patients with ANOCA and microvascular dysfunction, 
what causes the events?
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