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Application of FFR in LM lesions 

• Evaluation of intermediate or ambiguous LM lesions 

• Decision of treatment strategy 

– Finding a ischemia-causing lesion 

– Measurement of functional SYNTAX score 

• Evaluation of jailed LCX or LAD ostial lesion 

• Evaluation of non-LM stenoses after LM stenting 

• Assessment of residual ischemia after 2 stenting 
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Which LM lesion is significant? 

Courtesy of Dr YK Cho, Keimyung University 
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Visual estimation vs. FFR in equivocal left main lesions 

Disagreement: 26% 
Hamilos et al. Circulation 2009 

Why FFR for left main lesions? 
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Angiography vs. FFR in Left Main disease 

Hamilos et al. Circulation 2009 Park SJ, et al. JACC interv 2012 
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Which LM lesion is significant? 
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Safety of FFR-guided defer in Left Main stenosis 
 FFR ≥ 0.75 or 0.8  Medical treatment vs. FFR < 0.75 or 0.8  Revascularization 

Seoul National University Hospital 

Cardiovascular Center 7 



FFR application: Level of experience 

• Level 1: Setting up  

• Level 2: Single intermediate stenosis 

• Level 3: Serial stenoses, multi-vessel disease 

• Level 4: Left main, bifurcation, jailed side branches 

• Level 5: Dobutamine-stress FFR, IMR/CFR, wedge pressure……. 
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When there is a mismatch… 

• Pitfalls of FFR measurement 

– Inadequate hyperemia 

• IV adenosine is the ideal hyperemic agent 

• Check the infusion system 

• Use different route, higher dosage, different 

agent 

– Drift 

• Check with pullback pressure tracing 

– Guiding catheter damping  

• Pull the guide catheter out of the ostium 

• Influence of microvascular dysfunction 

When there is a reverse 

mismatch… 
 

• Pitfalls of FFR measurement 

 Drift 

• Check with pullback pressure tracing 

• Influence of other stenosis 

 Pressure pullback tracing 

 Measure FFR at the other vessel 

• Diffuse disease 

 Pressure pullback tracing 

• Coronary spasm/Accordion 

• Presence of dissection 

Possible causes of mismatch and reverse mismatch 
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FFR = 0.78 

LAD 

Ramus 

branch 

Reverse mismatch ? 
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Application of FFR in LM lesions 

• Evaluation of intermediate or ambiguous LM lesions 

• Decision of treatment strategy 

– Finding a ischemia-causing lesion 

– Measurement of functional SYNTAX score 

• Evaluation of jailed LCX or LAD ostial lesion 

• Evaluation of non-LM stenoses after LM stenting 

• Assessment of residual ischemia after 2 stenting 
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FFR in prx LAD : Under-estimation of LM disease 

FFR in distal LAD: Over-estimation of LM disease 

FFR in serial stenoses: complex scenarios... 

FFR in LCX : Under-estimation of LM disease 
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Before intervention 

After mLAD balloon 

After mLAD stenting 

LM FFR in multiple stenoses:  

Influence of downstream stenosis to LM FFR 
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Yong et al. Circ Cardiovasc Interv. 2013;6:161-165. 

Additional LAD stenosis increases LCX FFR. However, clinically significant 

change occurs only when LAD stenosis is proximal and severe. 

FFR of LM stenosis 

: Influence of LAD stenosis on LCX FFR 

Additional LAD stenosis  

 Decrease flow across LM  

 Increase LM-LCX FFR 

LCX FFR = 45/61 = 0.74 LCX FFR = 47/61 = 0.77 
LAD FFR = 40/61 = 0.66 
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Lt main FFR? 

LCX  LM 

LM FFR = 0.79 + [influence of LAD stenosis] - [influence of LCX stenosis] 

                   = 0.80 ~ 0.84  

FFR 0.79 FFR 0.88 

LAD  LM 
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SYNTAX score 



Outcomes after PCI in FAME study 

Nam CW, et al. JACC 2011;58:1211 

SYNTAX score vs. Functional SYNTAX score 

Functional SYNTAX score decreases the number of higher-risk patients and better 

discriminates risk for adverse events in patients with multivessel PCI. 
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SYNTAX score vs. Functional SYNTAX score 

SYNTAX score: LM ostial + proximal 

LAD + mid LAD bifurcation lesions = 28 

Functional SYNTAX score = 0 
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Application of FFR in LM lesions 

• Evaluation of intermediate or ambiguous LM lesions 

• Decision of treatment strategy 

– Finding a ischemia-causing lesion 

– Measurement of functional SYNTAX score 

• Evaluation of jailed LCX or LAD ostial lesion 

• Evaluation of non-LM stenoses after LM stenting 

• Assessment of residual ischemia after 2 stenting 
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Assessment for jailed branches after LM stenting 

After LM-LCX stenting 

After LM-LAD stenting 
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Courtesy of Dr Colombo and Dr Airoldi 

Is FFR needed or useful? 

Seoul 

Stanford Daegu 

Daegu 
Rome 
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FFR=0.67 FFR=0.93 FFR=0.95 

FFR=0.74 
Courtesy of Dr Colombo and Dr Airoldi 

FFR=0.92 

Is FFR needed or useful? 
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DES 3.5x28 mm 

FFR 0.77 

FFR 0.82 

FFR 0.86 

? 

? 
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Assessment for ambiguous lesions after LM stenting 
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DES 3.5x23mm 

Adjunctive balloon 4x10mm 

LCX 

KBI: 3.5x10 & 3x10 

FFR = 

FFR = 

FFR-guided provisional T stenting strategy 

Pressure wire 
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After TAP 

LAD 

LCX 

FFR = 

FFR = 

FFR-guided provisional T stenting strategy 
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Changes of treatment strategy after routine use of FFR 
Data from Asan medical center 
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Park SJ, et al. J Am Coll Cardiol 

Changes of outcome after routine use of FFR 
Data from Asan medical center 
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• FFR is useful in LM PCI. 

• However, adequate knowledge on coronary physiology and FFR is 

essential to properly use and interpret FFR in complex LM lesions. 
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