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Abstract 

Endoscopic OCT (EOCT) affords in vivo high-resolution three-dimensional (3D) microanatomies 

imaging of internal luminal organs. It has been demonstrated for a wide range of clinical applications, 

such as disease diagnosis and screening where traditional biopsy suffers from sampling error or risk 

of complications. Integrating innovations in instrumentation and image processing, ultrahigh-

resolution EOCT developed in our laboratory—for the first time—achieves a resolving power 

approaching that of standard histopathology and enables real-time quantification of tissue’s 

microstructure/optical properties at the microscopic level. This technology has opened exciting new 

opportunities in GI, pulmonary and brain research for addressing unmet clinical needs in early 

disease detection, guidance of surgical intervention and monitoring of treatment outcome. Here, I 

will present our recent progress on pushing the technology envelope of ultrahigh-resolution EOCT, 

showcase a few representative applications including pre-cancer detection, small airway 

pathophysiology assessment and intra-operative guidance for neurosurgery, and discuss the 

ongoing development of this technology with machining learning-based image interpretation and 

quantification. 
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