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Ana María 71 yo

Obesity.  HTN

Severe AS

Exertional angina and dyspnea



Hoffman JI, Buckberg GD. J 
Am Heart Assoc. 2014



CFR 1.93
MRR 2.1



CFR 1.93
MRR 2.1

IMR 18

Rhyp 209

Does Ana Maria have

CMD?
CMD in AS?CFR and MRR in AS?

CFR / MRR







AS-preTAVI

(n=23)* 

Controls 

(n=17)
P

CFRCont 1.73±0.4 2.85±1.1 0.002

Quantitative Alterations in Absolute Resting and Hyperemic Coronary 
Blood Flow After Severe Aortic Stenosis Replacement

Gutiérrez-Barrios et al  2023.Under review

MRR 1.95±0.4 3.2±1.4 0.004

Paolisso et al 2022. Heart



CFR and MRR are impaired in AS

But what about IMR and 

Ru hyp ?







IMR is “normal” in AS

Then, DO WE HAVE CMD or
NOT!!!?



Quantitative Alterations in Absolute Resting and Hyperemic Coronary 
Blood Flow After Severe Aortic Stenosis Replacement

Gutiérrez-Barrios  2023. American Journal of Cardiology. (Under review)

AS-preTAVI AS-post TAVI P Value

QHyp (mL/min) 271 ± 113 266 ± 119 0.79

Ru, Hyp (Wu) 340 ± 149 351 ± 183 0.61





COVADIS CRITERIA



Do we have CMD in AS?



CFR and MRR are impaired in AS
Normal IMR and response Ru at Hyp

But...

¿Which came first the chicken or the eggs?







Quantitative Alterations in Absolute Resting and Hyperemic Coronary 
Blood Flow After Severe Aortic Stenosis Replacement

Gutiérrez Barrios A. 2023. Not published

AS-preTAVI 

(n=11)*

AS-post TAVI 

(n=11)*

P 

Value

Q, Hyp

(mL/min)

271 ± 113 266 ± 119 0.79

Ru, Hyp (Wu) 340 ± 149 351 ± 183 0.61

Q, Rest 

(mL/min)

157 ± 55 111 ± 46 0.03

Ru, Rest (Wu) 641 ± 395 794 ± 545 0.2

CFR, abs 1.7 ± 0.4 2.3 ± 0.3 0.003

MRR 1.91 ± 0.51 2.67 ± 0.41 0.007



CONCLUSIONS

CFR/MRR ARE IMPAIRED IN SEVERE AS

SECONDARY TO HAEYMODYNAMIC CONDITIONS AND AT LEAST 
PARTIALLY REVERSIBLE AFTER VALVE REPLACEMENT

HYPERMIC RESISTANCE ARE PRESERVED ... but always?

... but long term?



Stoddard T. 2023. Science Journal



When somebody is still asking me if
there is CMD in AS?
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