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Assessment of relationship between the angiographic stenosis severity and the
coronary blood flow is complex. Coronary angiography has many limitations that
may impair the judgment of stenosis severity and then affect decision-making
regarding intervention. Myocardial perfusion imaging by single-photon emission
tomography (MPI-SPECT) is used for a long time to help clinical decisions of inter-
ventions, but has limitations, such as issues with identification of extensive coronary
artery disease (CAD). Fractional flow reserve (FFR) is a gold standard index for
investigating the physiological significance of a coronary stenosis. The instantaneous
wave-free ratio (iFR) is a hyperemia-free measurement and easier method to achieve
physiological assessment to measure the severity of coronary stenosis. We present a
case of multivessel coronary artery disease (MVCAD) patient who was treated with iFR-
guided percutaneous coronary intervention (PCl) and emphasize the importance of
physiological assessment in PCI.

A 63-year-old male with multiple cardiovascular risk factors came to our center with chief
complaint of stable angina since 1 year. He underwent MPI-SPECT and the result showed
2.5% of ischemia burden. Coronary angiography showed MVCAD. Surgical conference
decided to do PCl. iFR-guided PCl was performed in this case.

Our case highlights the importance of iFR as an important cardiology-physiology-based
tool as a guide in management decisions for MVCAD. iFR as an alternative approach to
physiological study is noninferior compared with FFR-guided PCI.

Multivessel coronary artery disease (MVCAD) is defined by
the presence of >50% diameter stenosis of two or more
epicardial coronary arteries. The presence of MVCAD indi-
cates poorer prognosis and a significantly higher mortality
than single-vessel disease. In MVCAD, revascularization can
be achieved by either PCI or coronary artery bypass grafting.1
In MVCAD, revascularization modality should depend on a
multifactorial evaluation, taking into account not only coro-
nary anatomy, ischemic burden, myocardial function, age
and the presence of comorbidities, but also the adequacy of
myocardial revascularization.

Assessment of coronary stenosis with coronary angiogra-
phy has several limitation. Although the benefit of coronary
revascularization occurs mainly in patients with flow-limit-
ing stenoses, the majority of stable patients are still managed
on the basis of the coronary angiography alone, frequently
without prior non-invasive functional assessment.

Functional assessment is an important tool that can guide
management decisions for MVCAD determining whether the
patient would benefit from revascularization or medical
therapy. Owing to its wide availability, non-invasiveness,
and high diagnostic performance, use of myocardial
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Fig. 1 MPI-SPECT. MPI-SPECT, myocardial perfusion imaging by
single-photon emission tomography.

perfusion imaging by single-photon emission tomography
(MPI-SPECT) has become a common practice for CAD screen-
ing, characterization, and follow-up.?

Fractional flow reserve (FFR) is now accepted as the
reference standard to indicate whether a stenosis is likely
to be responsible for ischemia. It is a pressure wire-based
index that is used during coronary angiography to assess the
potential of a coronary stenosis to induce myocardial ische-
mia. Vasodilator such as adenosine is used to achieved
constant and minimal microvascular resistance in FFR pro-
cedure. Instantaneous wave-free ratio (iFR) is a pressure-
only index that takes an alternative approach to the isolation
of hemodynamic of a stenosis from the microcirculation
without using vasodilator. It was introduced with the at-
tempt to make the assessment of stenosis severity quicker
and easier.>*

Case Presentation

A 63-year-old male with multiple cardiovascular risk factors
came to outpatient clinic of National Cardiovascular Center
Harapan Kita after being referred from general hospital for
further management of CAD. He came with chief complaint
of stable angina 1 year ago. The patient had a history of
admission due to inferior ST-elevation of myocardial infarc-
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tion in 2019 at a general hospital and was undergo coronary
angiography with the result of CAD with triple-vessels
disease. Hypertension and history of smoking were his
atherosclerotic risk factor.

Physical examination revealed the blood pressure of
124/82 mm Hg and other physical examination found no
remarkable findings. Electrocardiography examination
showed slight ST elevation Il aVF, ST depression V5-V6,
and Q wave II-IIl aVF. Echocardiography revealed reduced
LV systolic function (LVEF) 17% with reduced RV contractility
(TAPSE 10mm) and regional wall motion abnormalities.
MPI-SPECT was done with result ischemic burden 2.5%
with reversible myocardial ischemia at mid anterior (left
anterior descending [LAD]), partial reversible at apico ante-
rior (LAD), and irreversible ischemia at apico-mid antero-
septal (LAD), mid-basal inferoseptal (RCA), basal
inferolateral, and mid-basal anterolateral (left circumflex
artery [LCx]) (=Fig. 1). Surgical conference decided to do
PCI LAD with coronary physiology study.

Diagnostic coronary angiography revealed stenosis 30% at
distal left main, diffuse stenosis from proximal-mid LAD
with 70 to 80% stenosis, large caliber with diffuse stenosis
from osteal-proximal diagonal 1 (D1) with 80% maximum
lesion, 30 to 50% stenosis at proximal LCx, and 50 to 60%
stenosis at obtuse marginal 2 (=Fig. 2). There are significant
stenosis at distal LAD with instantaneous wave-free ratio
(iFR) 0.78 and D1 with iFR 0.45. PCI 3 DES LAD-D1 with
Culotte technique using Biomatrix Alpha 2.75 x 36 mm at D1,
Biomatrix Alpha 2.75 x29mm at mid LAD, and Promus
Element 3.0 x20mm in proximal LAD across diagonal
were performed in this patient along with optimization of
anti-ischemic therapy. After PCI was performed, iFR at distal
LAD and D1 increased to 0.98 and 0.95, subsequently
(=Fig. 3).

Discussion

FFR is defined as maximum myocardial blood flow in a
stenotic territory, divided by normal maximum blood flow
in that same territory in the hypothetical case that the
supplying coronary artery would be completely normal.’
The instant wave-free ratio (iFR) has been introduced as an
alternative to FFR. iFR is a resting index of stenosis severity
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Fig. 2 Angiography showed diffused stenosis at proximal-mid with maximum stenosis of 70-80% and D1 at ostealproximal with maximum
stenosis of 80% (a), stenosis 40-50% at proximal LCx (b), and total occlusion at distal RCA (c).
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Fig. 3 Co-Registration in this case. Pre-stent iFR (a) D1 and (b) LAD.

instantaneous wave-free ratio; LAD, left anterior descending.

that provides physiological quantification of the effect of
stenosis on the coronary circulation.’

In MVCAD patients with regional wall motion abnormali-
ties or ventricular dysfunction, assessment of myocardial
viability may be done to select patients that are more likely to
benefit from myocardial revascularization.? In this case,
patients complaint of angina. Most patients with significant
stenosis are symptomatic due to disturbance of supply to
large myocardial territory. However, visual estimates of
intermediate and significant stenosis from coronary angiog-
raphy have significant interobserver variability.

Non-invasive study using MPI-SPECT was done to evaluate
the myocardial viability in approaching the indication of
revascularization.®” A low ischemic burden of 2.5% was
calculated and felt to be unremarkable for revascularization.
With chief complaint of angina that was provoked by activity
and multivessel disease that was revealed by coronary
angiography, the result of low ischemic burden was consid-
ered inconsistent. We decide to do further physiological
assessment by iFR, consistent with ESC recommendation in
approaching the indication of revascularization.®

As a resting index, iFR presents several advantages over
hyperemic indices which could propel the use of coronary
physiology well beyond their current use.”> Adenosine, as also
hyperemic agent, causes transient blood pressure reduction
which can be of relevant magnitude in some cases. Individual
response to adenosine is largely variable, higher concentra-
tions should warrant an adequate response in a larger
number of patients, but it may have a larger impact on
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hemodynamics which could negatively impact FFR
measurements.>

Objective ischemia assessment can be performed with
either modality because both FFR and iFR have been demon-
strated to show no significant differences in the prediction of
myocardial ischemia from 13N-ammonia positron emission
tomography. Additionally, iFR-guided revascularization was
noninferior to FFR-guided revascularization for major ad-
verse cardiac events at 1-year follow-up in two separate,
large randomized multicenter trials.?

In this case, iFR strongly supports decision-making re-
garding treatment selection in patients with multivessel
disease.>? iFR in LCx revealed the ratio of 0.93, so we decided
to not perform PCI in this lesion because it was physiologi-
cally nonsignificant stenosis. In contrast, because of the
significant stenosis in distal LAD with iFR 0.78 and D1
with iFR 0.41, PCI distal LAD and D1 were done in this patient
to increase the estimated iFR to its optimal level. It was
proven by an increase in iFR after stenting to 0.98 and 0.95 in
the distal LAD and D1.

Conclusion

We reported a case of a 63-year-old man with multivessel
disease treated with iFR-guided PCI. Coronary physiology is
an important tool that can guide management decisions for
intermediate lesions and MVCAD, determining whether the
patient would benefit from revascularization or medical
therapy. iFR as an alternative approach to physiological study
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is noninferior compared with FFR-guided PCI. Co-registra-
tion of iFR measurements significantly simplified the overall
examination and improved its accuracy.
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