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Intravascular optical coherence tomography (IV-OCT) is an imaging catheter that visualizes three-dimensional microstructure of arterial walls. With unprecedented high-resolution IV-OCT for cardiovascular imaging, clinicians can identify key features associated with high-risk lesions within the blood vessels. While grayscale IV-OCT allows a clear visualization of high-risk lesions, it cannot provide comprehensive information on atherosclerotic plaques, such as biochemical compositions and inflammation. Therefore, we have developed an algorithm to measure the lipid content of atherosclerotic plaques by analyzing spectral information from IV-OCT images. The algorithm utilizes the IV-OCT images, thus it does not require any hardware modification. Additionally, we have developed a multimodal intra-vascular optical imaging technology that combines OCT with fluorescence lifetime imaging (FLIM). Since FLIM provides multichannel fluorescence intensity as well as lifetime of the fluorophore, the biochemical composition of the plaque can be analyzed quantitatively. In particular, the FLIM signal can be obtained from the autofluorescence of the tissue itself, thus no exogenous contrast agent is needed. By providing comprehensive information of the arteries, these new imaging technologies can provide new opportunities to investigate vascular biology and stent pathobiology and to identify high-risk plaques.

