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Fusion of intracoronary optical coherence tomography and blood flow: development of a new
imaging technique for the optimization and evaluation of coronary intervention
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Abstract: The current approaches for the identification of culprit lesions in clinical routine and their main limitations are
introduced. The benefits of fusing intracoronary optical coherence tomography (OCT) and hemodynamic information to
identify culprit lesions are exploited. The proposed project will use polarization- preserving optical fiber and calculate the
image characteristics of changes in birefringence that is modulated by the depth of the plaque by accurately controlling the
relative change of the polarization-sensitive phase. The hardware including the imaging catheter and its drive circuit will be
optimized to realize fast and stable OCT imaging in tortuous vessels. Afterwards, based on the acquired OCT images, three-
dimensional reconstruction of vessels and fast computation of fractional flow reserve (FFR) will be performed. The fusion of
intracoronary OCT and computational FFR can simultaneously provide high- resolution plaque characteristics and hemo-
dynamic information, having the potential to become a one- stop- shop for the optimization and evaluation of coronary
interventions in the catheterization laboratory.
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