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INTERVENTIONAL FLASHLIGHT

CORONARY INTERVENTIONS

Non-invasive treatment planning of tandem coronary artery
lesions using an interactive planner for PCI
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Figure 1. Assessment of PCI planner. A) Coronary angiography of right coronary artery. B) MSCT image of right coronary artery.

C) Assessment of FFR .. Target lesions are indicated by arrows. D-G) Assessment of PCI planner for each PCI plan. Stent location marked by
dotted line. AS: area stenosis; DS: diameter stenosis; MLA: minimum lumen area; MLD: minimum lumen diameter; MSCT: multislice
computed tomography; PCI: percutaneous coronary intervention; RVA: reference vessel area; RVD: reference vessel diameter
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Fractional flow reserve derived from coronary computed tomo-
graphy angiography (FFR_.) is a non-invasive technique providing
lesion-specific FFR calculations based on blood flow simulations
using patient-specific three-dimensional (3D) geometries'. FFR
has been shown to have a high diagnostic accuracy compared to
invasive FFR?. Kim et al previously showed that FFR . could be
accurately modelled after updates to the 3D geometry, but this
was an offline process requiring time-consuming manual geomet-
ric changes®.

The Interactive Planner (HeartFlow, Inc., Redwood City, CA,
USA) is computer software enabling prediction of changes in
FFR_., subsequent to virtual removal of coronary artery stenoses.
This technology is based on a novel geometric modelling tech-
nique to enable physicians to update the luminal geometry effi-
ciently and employ a rapid blood flow solver to compute changes
in FFR ., in the updated geometry. Changes made to the patient
model can be readily visualised and compared alongside the pre-
intervention result.

In the SYNTAX III trial, Heart Teams are randomised to coro-
nary computed tomography angiography (CCTA) or conventional
angiography for decision making and treatment planning in sta-
ble complex coronary artery disease (CAD), making this an ideal
study for gathering data for testing this Interactive Planner*.

We present the case of a 52-year-old male patient enrolled
in SYNTAX I with a CTA-derived SYNTAX score of 36 and
a SYNTAX score II with equipoise risk for surgery or percutane-
ous coronary intervention (PCI) who presented with serial lesions
in the right coronary artery (RCA) (Figure 1A, Figure 1B). The
proximal lesion, consisting of a partially calcified plaque, gener-
ated an FFR_ drop of 0.24 leading to an FFR_, of 0.73. There
were two other serial non-calcified lesions in the mid and distal
RCA (Figure 1A-Figure 1C).

Four stenting strategies were evaluated (Figure 1D-Figure 1G).
In each of the strategies, proximal and distal reference seg-
ments were identified and the luminal geometry was restored
to match the reference diameters at those locations and transi-
tion smoothly in between. Virtual stenting of the proximal lesion

alone or in combination with the distal lesion leads to an FFR .,

Interactive Planner

0f 0.79 and 0.81, respectively (Figure 1D-Figure 1G). The virtual
stenting of the lesions in the proximal and mid RCA (Figure 1E,
two stents) or of all three lesions (Figure 1F, three stents) leads
to comparable results with predicted FFR .. of 0.83 or 0.85. We
recommended the strategy shown in Figure 1E. As demonstrated
by this case example, the HeartFlow Interactive Planner techno-
logy has the potential to refine procedural strategy and improve

patients’ outcomes.
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