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Supplementary methods 

 

Inclusion criteria 

- Patients with intermediate LMCA lesion (25% to 60% angiographic diameter 

stenosis on visual estimations) eligible for a pressure guidewire study to 

determine the iFR 

- Patients aged ≥ 18 years  

- Patients capable of giving their informed consent 

 

Exclusion criteria 

- Patients with an indication for coronary artery bypass graft regardless of the 

significance of the LMCA lesion 

- Patients with LMCA lesions showing ulceration, dissection or thrombus 

- Patients with lesions in a previously non-dysfunctional arterial or venous graft in 

the territory irrigated by the LMCA (protected LMCA) 

- Patients with acute coronary syndrome with potentially culprit lesion in the 

LMCA 

- Patients incapable of giving their informed consent 
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Decision-making algorithm based on FFR and iFR results 
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Protocol to perform a study using a pressure guidewire 

The patient is eligible for functional assessment in the presence of intermediate LMCA 

stenoses with visual estimations on the coronary angiography between 25% and 60%. 

After catheterization using a guide catheter, at least, 200 µg of intracoronary 

nitroglycerin should be administered to keep coronary reactivity under control. 

Afterwards, the intracoronary guidewire should be advanced with the sensor placed in 

the ostium of the guide catheter; also, pressure curves should be brought back to normal 

for 5 to 10 heart beats. If the lesion has an ostial location, normalization will occur by 

removing the guide catheter from the coronary artery and placing the guidewire into the 

aorta. Afterwards, the guidewire should be removed from the catheter, and coronary 

catheterization performed to advance the guidewire. 

The pressure wire should be advanced until, at least, 3 times the diameter of the vessel 

beyond the most distal stenosis to be able to measure the iFR according to the standard 

protocol. After measuring the iFR, the guidewire should be removed with pressure 

curve monitorization until the inside of the guide catheter. At this point, the presence of 

the pressure calibration loss phenomenon (pressure drift) should be discarded. In case of 

overt drift (Pd/Pa measured on the catheter tip < 0.98 or > 1.02) measures should be 

taken again. Afterwards, FFR will be determined during hyperemia through the 

administration of adenosine in continuous IV infusion at doses ≥ 140 µg/kg/min for, at 

least, 2 minutes or an IV bolus of 0.4 mg of regadenoson. After measuring FFR, the 

guidewire should be removed with pressure curve monitorization until the inside of the 

guide catheter. At this point, the presence of pressure drift should be discarded. In case 

of overt drift (Pd/Pa measured on the catheter tip < 0.98 or > 1.02) measures should be 

taken again. 
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In case of discrepancy between the results of FFR and iFR (FFR ≤ 0.80 with iFR ≥ 0.90 

or FFR ≥ 0.81 with iFR ≤ 0.89) IVUS will be performed, and the MLA determined. 

Revascularization will be indicated with MLAs < 6 mm2 based on the results from the 

LITRO trial. 
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Protocol to conduct IVUS studies 

IVUS studies will be mandatory if FFR and iFR disagree. In patients eligible for 

percutaneous treatment of their LMCA lesions, the IVUS is highly recommended to 

guide the procedure. In the remaining patients (when iFR-guided medical therapy or 

surgical revascularization is decided) the IVUS is recommended to establish the 

correlation between the iFR value and the MLA measured on the LMCA whenever 

possible. The IVUS system used can be mechanical or rotational with resolutions 

between 20 MHz and 60 MHz. 

An 0.014 in intracoronary guidewire will be advanced to perform the IVUS study (it can 

be the same pressure guidewire used to determine the iFR) towards the left anterior 

descending or left circumflex coronary arteries. After the administration of 200 µg of 

intracoronary nitroglycerin, the IVUS catheter will be advanced distal to the LMCA 

bifurcation. Afterwards, the catheter will be manual or automatically removed until the 

ascending aorta. It is essential that the guide catheter should remain outside the 

coronary artery to study the left main coronary artery entirely including its ostial region. 

The catheter will be placed in the left anterior descending coronary artery (preferably) 

or left circumflex artery or both (to conduct 2 studies with MLA determination from 

these positions and eventually pick the one with the lowest values). 

In cases of catheter backward jump, even on manual mode (with calcified angulation) it 

is recommended to move the catheter forward from the aorta to acquire images of the 

region of interest that had not been properly assessed. 
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Technical aspects of the assessment of left main coronary artery lesions through 

fractional flow reserve 

The study of LMCA lesions using pressure wire has some particularities that should be 

addressed when conducting the study: 

 

Location of the lesion 

A total of 3 different possible lesion locations can be anatomically distinguished on the 

LMCA depending on whether lesion location is in the ostium, body or distal portion 

(bifurcation). The location of the lesion has implications when conducting the study 

with the pressure wire. When the lesion is found in the ostium or the body, 

catheterization should be coaxial. Non-coaxial catheterization involves contact of the 

catheter lumen with the vessel wall to the extent that it can dampen the aortic pressure 

and artificially elevate the value of the FFR. For this reason, non-selective 

catheterization is advised when equalizing or normalizing the catheter and guidewire 

pressures when the latter is placed distal to the lesion to measure the FFR during 

maximum hyperemia. When the lesion is found in the LMCA distal portion and there is 

damage to its origin and main branches, both the distal LMCA and each one of its 

branches should be treated as 1 functional unit regardless of the degree of damage to 

these branches. To estimate the FFR, measurements are taken from the left anterior 

descending and left circumflex coronary arteries. The LMCA lesion is considered 

functionally significantly when the measurements of either one of the 2 main vessels is 

< 0.80. 

 

Induction of hyperemia 
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In the assessment of LMCA lesions the use of an intracoronary bolus of adenosine is 

not recommended because, since the non-selective catheterization of the left coronary 

artery is required, part of the drugs administered never reach this coronary artery, which 

is why the induction of hyperemia can be suboptimal. For this reason, the IV 

administration of drugs whether adenosine (infusions of 140 µg/ kg/min for, at least, 2 

minutes) or regadenoson (doses of 0.4 mg in IV bolus) is advised. 

 

Presence of left anterior descending or left circumflex coronary artery lesions 

The presence of 1 isolated LMCA lesion is not rare. A series of all-comers treated with 

diagnostic coronary angiography proved that, in patients with damage to the LMCA, 

only 9% had 1 single LMCA lesion, 17% had 1 LMCA lesion plus damage to 1 vessel, 

35% had 1 LMCA lesion plus damage to 2 vessels, and 38% had LMCA disease plus 

damage to 3 vessels. 
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Table S1. Patients in which protocol recommendations to perform or defer LMCA 

lesion revascularization were not followed. 

Patients with LMCA revascularization in disagreement with protocol 

recommendations (N=15) 

FFR- and iFR- (in 2 cases because complicated LMCA lesion in IVUS) N=9 

iFR+ but FFR- and MLA- N=2 

FFR+ but iFR- and MLA- N=2 

iFR+ and FFR- without IVUS study N=2 

Patients with LMCA revascularization deferral in disagreement with protocol 

recommendations (N=14) 

FFR+ and iFR+ but MLA- N=5 

FFR+, iFR+ and MLA+ (1 patient refused revascularization) N=2 

iFR+ and MLA+ without FFR measurement N=1 

iFR+ and MLA+ but FFR- N=1 

iFR+ and FFR- without MLA evaluation N=1 

FFR+ and MLA+ but iFR- N=2 

FFR+ but iFR- without MLA evaluation N=2 

Footnote: in all cases but one who had IFR+, FFR+ and MLA+ but refused 

revascularization, management decision was according to local heart team 

recommendation. 

FFR+: FFR£0.80; FFR-: FFR>0.80; iFR+:iFR£0.89; iFR-: iFR>0.89; MLA+ MLA<6 

mm2; MLA-: MLA³6 mm2.  
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Figure S1. FFR and iFR correlation considering the grey zone for both indices (0.75-

0.80 for FFR and 0.86-0.92 for iFR) 

 

 

Figure caption: A: measurements from LAD; B: measurements from LCX. LMCA: left 

main coronary artery; LAD: left anterior descendent coronary artery; LCX: left 

circumflex coronary artery; FFR: fractional flow reserve; iFR: instantaneous wave-free 

ratio. 
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Figure S2. Sensitivity and specificity curves on ischemic cut point of FFR, iFR and 

IVUS parameters. 

 

Figure caption: A: FFR vs IVUS; B: iFR vs IVUS.  
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LMCA: left main coronary artery. MLA: minimal lumen area. 

 


