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Coronary Physiology for LM

◼ Why should we use coronary physiology to 

evaluate intermediate left main coronary 

disease?

◼ Are FFR/iFR reliable for evaluating 

intermediate left main coronary disease?

◼ What are some of the issues related to using 

coronary physiology to evaluate left main 

disease?



IVUS for Assessing LM Disease

…



Why should we use coronary physiology?

Kern MJ, et al. J Am Coll Cardiol 2010;55:173-85

Factors contributing to a lesion’s ischemic potential



Jasti, et al. Circulation 2004;110:2831-6

55 patients with ambiguous left main disease had IVUS and FFR performed

IVUS Cutoff Value For Significant LM



Kang, et al. J Am Coll Cardiol Intv 2011;4:1168-74

Variability of IVUS Cutoff Values

55 patients with 30-80% LM and FFR and IVUS



Limitation of Absolute MLA Cutoff
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Coronary Physiology for LM

◼ Why should we use coronary physiology to 

evaluate intermediate left main coronary 

disease?

◼ Are FFR/iFR reliable for evaluating 

intermediate left main coronary disease?

◼ What are some of the issues related to using 

coronary physiology to evaluate left main 

disease?



Safety of Deferring LM Revascularization

Bech, et al. Heart 2001;86:547-552

FFR measured in 54 patients with equivocal left main
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Safety of Deferring LM Revascularization



Jasti, et al. Circulation 2004;110:2831-6

55 patients with ambiguous left main disease

Safety of Deferring LM Revascularization



Hamilos, et al. Circulation 2009;120:1505

FFR of LM to Guide Revascularization



FFR of LM to Guide Revascularization

Hamilos, et al. Circulation 2009;120:1505

Survival Rate 



FFR of LM to Guide Revascularization

Hamilos, et al. Circulation 2009;120:1505

MACE Rate 



iFR Compared with IVUS of the Left Main

El Hajj, et al. Circ Cardiovasc Interv 2021;14:e009830

125 patients with intermediate LM underwent iFR and IVUS  

iFR

Sensitivity 77%

Specificity 66%



FFR, iFR and IVUS Assessment of LM

Rodriguez-Leor, et al. Circ Cardiovasc Interv. 2022;15:e012328.

300 patients with intermediate LM had iFR, FFR and IVUS 



iFR of LM to Guide Revascularization

Warisawa, et al. J Am Coll Cardiol Intv 2020;13:1655-64



iFR of LM to Guide Revascularization

Warisawa, et al. J Am Coll Cardiol Intv 2020;13:1655-64

DEFINE LM Registry 

Death, MI, TLR
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FFR of LM with Downstream Disease

0.84
0.64



FFR of LM with Downstream Disease

0.72 “Cross-Talk”



Are NHPRs (iFR, Pd/Pa) Prone 

to “Cross-Talk” like FFR? 



FFR, iFR, Pd/Pa and “Cross-Talk”

Ahn JM, et al. Circ Cardiovasc Interv 2022;15:e012134
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FFR, iFR, Pd/Pa and “Cross-Talk”

Ahn JM, et al. Circ Cardiovasc Interv 2022;15:e012134

When assessing serial stenoses, NHPRs are affected by 

“cross-talk”. When the functional significance of the 

stenoses is severe, the effect is similar to FFR.



The influence of a distal stenosis

on the FFR of the LM depends 

on the extent to which 

hyperemic flow across the LM 

stenosis will be decreased by this 

distal lesion

• Severity 

• Myocardial mass

FFR of LM with Downstream Disease
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J Am Coll Cardiol Intv 2015;8:398-403.

Human Validation

Effect of Downstream Stenosis on LM FFR:

FFRapp represents the 

FFR of the LM and LCx

in the presence of LAD 

balloon inflation

FFRtrue represents the 

FFR of the LM and LCx

in the absence of LAD 

balloon inflation

FFRepi represents the 

FFR of the LM and LAD 

with the LAD balloon 

inflated to varying 

degrees 



J Am Coll Cardiol Intv 2015;8:398-403.



91 paired measurements obtained in 25 patients

Human Validation

J Am Coll Cardiol Intv 2015;8:398-403.

Effect of Downstream Stenosis on LM FFR:



91 paired measurements obtained in 25 patients

When FFRapp >0.85, FFRtrue >0.80 100% of the time.   

Human Validation

JACC CV Intervent 2015;8:398-403.

Effect of Downstream Stenosis on LM FFR:



Coronary Physiology in LM Disease 

◼ Both FFR and iFR correlate with intravascular 

imaging, but with variable MLA depending on 

the population studied.

◼ Deferring LM revascularization based on 

coronary physiology appears to be safe.



Coronary Physiology in LM Disease 

◼ When performing coronary physiology to 

assess LM disease, one needs to be aware 

of downstream disease and the possibility for 

“cross-talk” between lesions.

◼ Doing a pressure wire pullback in the least 

diseased vessel can help to isolate the 

contribution of the LM disease.


