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Morphology and physiology together:  
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difference being the need of urgent 
revascularization (11.1% vs. 1.6%,  
p < 0.001). A meta-analysis including 
other trials of FFR-guided treatment of 
non-culprit lesions confirmed a signifi-
cant improvement also for the classical 
“hard” endpoints of MI and death [4].

Gould and Kirkeeide were also 
pioneers in confirming in vivo, that all 
multiple parameters contained in the 
Pouseille law affects stenosis severity, 
and not only in a minimal area. Intra-
coronary imaging with intravascular 

ultrasound (IVUS) or optical coherence tomogra-
phy (OCT) overcomes most of the limitations of 
angiography, with precise luminal measurements 
which avoid overlapping, foreshortening, and the 
other limitations of a lumenogram. Unfortunately, 
the comparison between minimal luminal area 
(MLA) with OCT and IVUS proved to be poorly 
correlated with FFR. Conceptually, defining an 
intermediate stenosis as critical or not in a bi-
nary fashion using a dichotomic cut off of MLA 
is wrong because it does not consider vessel size 
and lesion length that affect flow dynamics of  
a lesion. Paradoxically, the first results using a more 
sophisticated reconstruction based on a morpho-
logic technique to estimate stenosis severity came 
from quantitative coronary angiography. Conceptu-
ally, this correlation can be much better when the 
lumen measurements are automatically performed 
with a technique such as OCT that is inherently 
three-dimensional and where the sharp contour 
between lumen, cleared by contrast injection, and 
wall allows fully automated measurements.
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In 1974 Lance Gould demonstrated 
that maximal coronary flow was pro-
gressively reduced by applying external 
constrictors in animal models [1] and 
physiology became the gold standard 
to assess the severity of coronary ar-
tery disease. Fractional flow reserve 
(FFR), measured with invasive intra- 
coronary pressure measurements, 
proved to obtain the same goal and be-
came the accepted method to study intermediate 
coronary lesions (European Society of Cardiology 
Class I and American College/American Heart As-
sociation Class IIa, both with Level of Evidence A). 
The results of the randomized FFR trials supporting 
this strong recommendation gained more interest 
in the past few months based on the unexpected 
findings of the International Study of Comparative 
Health Effectiveness with Medical and Invasive Ap-
proaches (ISCHEMIA) trial [2]. This large study 
used non-invasive methods to detect ischemia, 
especially with single-photon emission computed 
tomography gave equivocal results with no mortal-
ity advantage and a significant, albeit small, reduc-
tion in spontaneous myocardial infarction (MI) at 
follow-up. Using invasive measurements to detect 
functionally significant stenoses (FFR ≤ 0.80) like 
in The Fractional Flow Reserve versus Angiogra-
phy for Multivessel Evaluation 2 trial (FAME II 
trial) patients had an improved outcome with per-
cutaneous coronary intervention (PCI) along with 
optimal medical therapy [3], with the most striking 
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Optical coherence tomography can detect 
with accuracy calcium (arc, length and thickness), 
dissections, stent malposition and helps interven-
tional cardiologists to select the best stent size 
and length to achieve post-deployment optimiza-
tion. Is there a need to start OCT only when it is 
learned from FFR that a lesion needs treatment 
or can it be used as a one-stop-shop for obtaining 
all the information needed to decide what to treat 
and how to do it?

In this issue of ‘Cardiology Journal’ Gutiérrez-
-Chico et al. [5] presents a series of 60 patients  
(76 vessels) studied with FFR because of the pres-
ence of intermediate stenoses also receiving an 
OCT assessment using an algorithm applying flow 
dynamics to calculate an analogue functional param-
eter to FFR called optical flow ratio (OFR). OFR 
showed the same average values of FFR (0.83 ±  
± 0.09) with a clinically relevant disagreement (non-
significant FFR ≥ 0.80 with critical < 0.80 OFR or  
vice versa) in only 4 (5.3%) cases. It sounds like  
a striking correlation between a pressure based 
and an imaging based index of stenosis sever-
ity and the authors should be complimented 
in confirming that lower sampling rates with 
OCT did not modify this agreement, that sim-
pler OCT based indices such as MLA were  
poor predictors and that OFR had very low intra- 
and inter-observer variability [6].

The recent comparisons between FFR and 
the most widely validated non-hyperemic index 
i.e. iFR and among the many new non-hyperemic 
indices showed that these correlations are critically 
dependent on the scattering of data around the 
cut-point used (0.80 for FFR, 0.90 with iFR) [7].  
In this study 44% of FFR measurements were 
between 0.75 and 0.85 that means the majority of 
data were not within the brackets of a functionally 
intermediate lesion. A more stringent comparison 
with most data close to the cutoff would help in 
validating the index but the ultimate end-point, as 
in DEFINE-FLAIR and FFR SWEDEHEART, was 
a clinical follow-up endpoint [8, 9] that requires  
a much larger sample population. For this study, 
it was essential to use the non-hyperemic index 
iFR as a gold standard, modifying the OFR algo-
rithm to perform the estimation in the presence of  
a baseline flow, and to also repeat the comparison 
at the end of the procedure. By doing this, an as-

sessment of individual importance of single lesions 
in serial stenosis or diffuse disease can facilitate 
procedural planning and confirm that a normal or 
the best possible physiology was achieved at the 
end of the PCI.
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