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In the absence of evidence of ischaemia, invasive functional assess-
ment of intermediate-grade coronary stenosis is recommended [1].
Two large-scale randomized trials showed comparable outcomes be-
tween revascularization guided by the hyperaemic fractional flow re-
serve (FFR) and the resting diastolic instantaneous wave-free ratio
(iFR), providing clinical evidence for the use of resting pressure-
derived indices in coronary stenosis severity evaluation [2]. Further-
more, a recent study showed elegantly that a number of other diastolic
resting indices were identical to iFR, both numerically and with respect
to their agreement with FFR, suggesting a class effect among non-
hyperaemic indices [3].

The resting full-cycle ratio (RFR) is a novel hyperaemia-free resting
index of coronary artery severity [4]. It is calculated as the absolute low-
est distal coronary pressure (Pd) to aortic pressure (Pa) ratio (Pd/Pa)
during the whole cardiac cycle irrespective of systole or diastole. It
was recently validated against instantaneous wave-free ratio (iFR) in a
retrospective analysis of 651 waveforms in which iFR was measured
using a proprietary Philips/Volcano wire. RFR was found to be diagnos-
tically equivalent to iFR [4].

In our case, a 68-year-old man with a background of hypertension
and hypercholesterolemia presented to our centre with exertional an-
gina. He underwent elective coronary angiography and physiological
assessment of a proximal LAD lesion. A PressureWire X (Abbott Vascu-
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lar, USA) and a Verrata wire (Philips Volcano, USA) were used for the
physiological measurements. RFR was calculated using the CoroFlow™
software (Coroventis, Sweden) and iFR using the proprietary software
(Volcano Corporation). Both wires were normalised simultaneously
for aortic pressure at the tip of the catheter and advanced to the distal
LAD were simultaneously measurements were performed. The results
of the physiological measurements are shown in Fig. 1; RFR was 0.75
and iFR 0.76. Subsequently intravenous adenosine was administered
and during maximum hyperaemia FFR was calculated as 0.60 by both
wires. Adenosine was stopped and after one minute measurements
were repeated. RFR was 0.68 and iFR 0.67, showing that adenosine's
vasodilatory effect had not eliminated yet and confirming their diagnos-
tic agreement in hyperaemic conditions too.

Resting pressure-derived indices do not require the induction of a
hyperaemic stimulus when used for the assessment of coronary stenosis
severity. Therefore, they have the advantages of shorter procedural
time, lower cost and reduced patients' discomfort compared to FFR. Al-
though the diagnostic agreement between iFR and FFR has been reported
to be around 80% [5], iFR was shown to be non-inferior to FFR regarding
clinical outcomes in two recent large randomized control trials [2]. iFR is
measured during a period of diastole defined as the wave-free period.
As described in the initial study introducing iFR, the wave-free period is
determined as the diastolic window beginning 25% of the way into dias-
tole and ending 5 ms before the end of diastole [6]. The theory behind
iFR accepts that during this period the resting blood flow is maximal
and the microcirculatory resistance is minimal [6]. Nevertheless, a recent
study comparing five pressure-derived indices calculated in different pe-
riods during diastole showed that all of them were identical to iFR [3]. In
contrast to the diastolic indices, RFR is calculated across the whole cardiac
cycle as the absolute lowest Pd/Pa. In the left coronary system coronary
blood flow is maximized during diastole. However, in the right coronary
artery (RCA) the peak flow may occur during systole or very early in dias-
tole [7-9]. This is important since there may be significant differences be-
tween a diastolic index and a whole cycle resting index. In our case the
interrogated vessel was the LAD, so RFR and iFR were almost identical.
This could be different in case the vessel under interrogation was the
RCA. In the recently published VALIDATE RFR study, RFR was detected
outside diastole in 32% of the cardiac cycles in the RCA [4]. Whether this
finding translates into clinical significant differences needs to be explored
by further research.
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Fig. 1. Simultaneous Resting Full Cycle Ratio (RFR) and instantaneous wave-free ratio (iFR) measurements. A) Intermediate stenosis of proximal LAD. B) Simultaneous use of PressureWire
X and Verrata wires. C & D) Simultaneous RFR and iFR measurements. The point where RFR is measured during each cardiac cycle is automatically indicated by the Coroventis CoroFlow
software with a white mark (highlighted by a red arrow for the 2nd cycle in the figure). Equally, the iFR software automatically indicates the wave-free period for each cardiac cycle with
green discoloration over both aortic (red) and distal coronary (yellow) pressure traces. In the figure, red arrows highlight the onset and offset of the wave-free period for the 2nd cardiac
cycle. E & F) Simultaneous FFR measurement with two different pressure wire and software. G & H) Simultaneous RFR and iFR under partial hyperaemia (1 min after cessation of adenosine

infusion).

This case of simultaneous real-life RFR and iFR measurements sup-
ports the excellent diagnostic agreement previously shown by offline
pressure traces analysis.
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