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Deep vessel (DV)-angio is a newly developed
software utilizing machine learning methods to
calculate virtual fractional flow reserve (VFFR)
based upon coronary angiogram (CAG). Briefly,
a supervised deep learning and neural net model
is trained in advance from hundreds of cases to
map the extracted three-dimensional vascular
structures and the corresponding blood flow es-
timation. Furthermore herein, a virtual coronary
stent (VCS) technology has been developed that
simulates post-VCS coronary artery geometries
and estimates corresponding vFFR.

A 70-year-old male patient with recurrent
chest pain was scheduled to undergo CAG. CAG
revealed a 90% luminal stenosis in distal right
coronary artery (RCA) after intracoronary admin-
istration of nitrates (Fig. 1A). The left coronary
artery is normal. Two orthogonal CAG cines were

imported into the DV-angio that reconstructed the
RCA as in Figure 1B. The vFFR was 0.78 in the
distal RCA while an invasive FFR measured with
the pressure wire was 0.75 (Fig. 1C). Then, the
DV-angio modeled the targeted coronary artery
after a simulated 3.5-mm X 24-mm stent was im-
planted, and estimated the post-VCS FFR to be 0.97
(Fig. 1D). These processes took about 4 min. After
implanting the same stent as the simulated one
at the stenosis site (Fig. 1E), the actual FFR was
improved to 0.99 (Fig. 1F). The patient no longer
experienced angina pectoris during follow-up.
The feasibility of VCS-guided percutaneous
coronary intervention (PCI) was first reported
herein, based on machine learning methods in
a real-world case. As CAG allows ad hoc PCI after
strategy determined, the CAG-based vFFR and VCS
will have a great practical application foreground.
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Figure 1. A. The right coronary angiogram was displayed; B. Deep vessel (DV)-angio reconstructed three-dimensional
right coronary artery. A virtual fractional flow reserve (FFR) is estimated to be 0.78; C. The actual FFR was measured
by pressure wire; D. The predicted DV-angio FFR, after a simulated 3.5-mm X 24-mm stent was implanted, was 0.97;
E. The right coronary angiogram was displayed after implantation of a 3.5-mm X 24-mm stent; F. The true wire post-
stent FFR was 0.99.
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