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Abstract 
Left main coronary artery disease (LMCAD) portends higher prognostic risk as a result of the large myocardial territory at risk, ranging from 75% to 100%, depending on the dominance of the left coronary circulation. Diagnosis and management of significant LMCAD continues to be a source of clinical apprehension and uncertainty. LMCAD is not uncommonly found in stable patients undergoing coronary angiography and is often associated with concomitant coronary artery disease (CAD). Current clinical practice guidelines from both the American College of Cardiology/ American Heart Association and the European Society of Cardiology recommend revascularization for all patients with ≥50% stenosis of the left main coronary artery (LM), regardless of symptomatic status or associated ischemic burden.
Whereas IVUS is a better tool for determining the anatomical extent of disease, FFR is a better tool for assessing the hemodynamically significance of an LM stenosis. A poor correlation was noted between quantitative coronary angiography and FFR, which further highlights the shortcomings of reliance on angiography alone in evaluating LM lesions.17 Similar to non-LM lesions, angiographically intermediate LM lesions with an FFR of ≥0.80 can have revascularization deferred with favorable long-term outcomes.
Although IVUS and FFR correlate well, there are limitations to both techniques that may favor one modality over the other. For example, IVUS area measurements may be limited by distortion caused by minor differences in the rotational speed of the imaging element, a noncoaxial orientation of the catheter, or extensive arterial calcification. On the other hand, FFR may be limited by the frequent presence of significant downstream stenoses, which may underestimate or overestimate the hemodynamic significance of the LM lesion. However, this is of more concern when there is severe disease present in both the left anterior descending and circumflex arteries. Fearon et al showed that when only one major branch of the left main has severe disease, downstream disease does not have a clinically relevant impact on the evaluation of intermediate LM stenosis with the pressure wire placed in the nondiseased branch. Based on their findings, if the FFR of the LM is either ≤0.80 or >0.85, then it can be assumed that the LM lesion is hemodynamically significant or insignificant, respectively. However, if the FFR is between 0.81 and 0.85, then the hemodynamic significance of the LM lesion cannot be accurately determined if the combined FFR of the LM and the downstream disease is ≤0.45.30 In such situations, IVUS guidance is preferred. Accordingly, in the modern era of contemporary CAD decision-making, an invasive assessment of stenosis severity is certainly complementary to a purely angiographic assessment and may be superior.
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