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Fractional flow reserve (FFR) has become the gold 
standard for functional assessment of coronary artery 
stenosis. Studies have confirmed the superiority of 
FFR guided percutaneous coronary intervent ion 
(PCI) compared to angiography guided PCI. Due to 
the high cost of FFR, it is not economically viable for 
FFR to be incorporated into every routine invasive 
coronary angiography. As a result, visual estimation of 
diameter stenosis on invasive coronary angiography still 
remains the cornerstone for decision making regarding 
revascularisation treatment for patients. This is despite 
recent studies questioning the “visual  functional 

mismatch” between diameter stenosis and FFR in 57% 
of patients with non-left main stenosis. In patients 
with multivessel disease, complete revascularisation 
leads to improved long term outcomes. However, 
some lesions classified as significant by angiography 
may not be functionally significant. Kobayashi and 
co l leagues  demonstra ted  that  a f ter  funct iona l ly 
complete revascularization with FFR guidance, residual 
angiographic lesions that are not functionally significant 
do not reflect residual ischemia or predict a worse 
outcome, supporting functionally complete, rather than 
angiographically complete, revascularization. 
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Abstract: Fractional flow reserve (FFR) has become the gold standard for functional assessment of coronary 
artery stenosis. Studies have confirmed the superiority of FFR guided percutaneous coronary intervention 
(PCI) compared to angiography guided PCI. Due to the high cost of FFR, it is not economically viable 
for FFR to be incorporated into every routine invasive coronary angiography. As a result, visual estimation 
of diameter stenosis on invasive coronary angiography still remains the cornerstone for decision making 
regarding revascularisation treatment for patients. This is despite recent studies questioning the “visual 
functional mismatch” between diameter stenosis and FFR in 57% of patients with non-left main stenosis. 
In patients with multivessel disease, complete revascularisation leads to improved long term outcomes. 
However, some lesions classified as significant by angiography may not be functionally significant. Kobayashi 
and colleagues demonstrated that after functionally complete revascularization with FFR guidance, residual 
angiographic lesions that are not functionally significant do not reflect residual ischemia or predict a worse 
outcome, supporting functionally complete, rather than angiographically complete, revascularization.
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Perspective

Myocardial ischaemia is an important risk factor for adverse 
outcome (1). The role of PCI is to reduce the burden of 
ischaemia. The FAME study had demonstrated that FFR 
guided PCI is superior to angiography guided PCI and 
this translates to improvement in clinical outcome (2). 
Although guidelines have recommended demonstration 
of ischaemia non-invasively before revascularisation 
treatment, this is still underutilised in clinical practice. 
Instead, visual estimation of diameter stenosis on invasive 
coronary angiography still remains the cornerstone for 
decision making regarding revascularisation treatment for 
patients. However, multiple studies have demonstrated 
discrepancy in functional significance of coronary stenosis 
between diameter stenosis and the ‘gold-standard’ FFR (3). 
Nevertheless, this should not necessarily spell the end of 
angiography guided PCI because utilisation of FFR for all 
routine coronary angiography would not be economically 
viable. In addition to the substantial cost of FFR wires, 
the added time of at least 5–10 minutes per vessel for 
FFR interrogation limits its use for all routine coronary 
angiography. We however do have to acknowledge the 
limitations of diameter stenosis alone to predict functional 
significance of coronary artery stenosis. The pressure drop 
across epicardial coronary arteries is influenced not only 
by atherosclerotic stenoses but also by volumetric coronary 
blood flow (4). As defined by Poiseuille’s law of fluid 
dynamics, pressure gradient is influenced by coronary blood 
flow and viscosity, minimum radius, and lesion length. In 
effect, the gradient across coronary stenoses is inversely 
proportional to the fourth power of the lesion radius (r4) 
and is proportional to lesion length (5). As functional 
significance of coronary artery stenosis is determined by 
multiple factors, it is not surprising that diameter stenosis 
alone is a poor predictor. One recent study had combined 
a few key predictors of pressure gradient across coronary 
stenosis into the DILEMMA score and showed that it is 
superior in predicting functional significance of coronary 
artery stenosis than the individual indices alone (6). 

This article “The Prognostic Value of Residual 
Coronary Stenoses  After  Functional ly  Complete 
Revascularization” by Kobayashi and colleagues again 
highlights the limitations of angiographic assessment 
of diameter stenosis (7). The authors performed a sub-
study of the FAME trial evaluating the residual SYNTAX 
score (RSS) and SYNTAX revascularisation index (SRI) 
which are angiographic markers of completeness of 

revascularisation for patients with multivessel coronary 
artery disease. Only patients who have had functional 
guided PCI were included in this study and there wasn’t 
a control group. At 1 year, major adverse cardiac events 
(MACE) occurred in 53 (12.4%) patients. RSS and 
SRI did not predict MACE and the result was the same 
in the 2-year outcome analysis. The study concluded 
that after functionally complete revascularisation with 
FFR guidance, residual angiographic lesions that are 
not functionally significant do not reflect ischaemia 
or predict a worse outcome. The findings support a 
functionally complete rather than angiographically 
complete revascularisation. The SYNTAX score is an 
angiographic marker of lesion complexity, not necessarily 
the functional significance. Coronary lesions with ≥50% 
diameter stenosis on visual estimation are defined as 
significant on SYNTAX score. A 50% diameter stenosis is 
not surprisingly a poor predictor of functional significance 
as highlighted by Park and colleagues recently who 
reported the “mismatches” in 57% of non-left main 
lesions between angiographic diameter stenosis >50% and 
FFR >0.8 (3). This study provides us with an important 
lesson. It highlights that cardiologists should move away 
from purely looking at the diameter stenosis to guide 
revascularisation strategy. Consideration of the length of 
the lesion as well as the area of myocardium subtended by 
the stenosis is also important. In patients with multi-vessel 
disease, there may be lesions which are angiographically 
significant but not necessarily functionally significant. 
There should be a low threshold of using FFR to assess 
the functional significance of every lesion in this instance. 
Pursue of functional complete revascularisation rather 
than angiographic complete revascularisation may be a 
better strategy but confirmation of the study findings in a 
larger study with a control arm would be ideal. 
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