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Presentation Title:
Intraoperative Stain-Free Histopathology of Tumor Margins and the Microenvironment using Multimodal
Multiphoton Imaging

Abstract:

Label-free multiphoton imaging has been a powerful tool for studying tissue microstructures and
biomolecular distributions, particularly for investigating tumors and their microenvironments. In this
presentation, a new portable optical source generating shaped supercontinuum pulses from a photonic
crystal fiber is introduced, and a portable system is demonstrated for real-time label-free multimodal
multiphoton imaging of freshly-resected surgical specimens in the operating room during human breast
cancer surgeries. Multimodal imaging revealed tumor-associated exosomes and microvesicles that play
critical roles in pre-conditioning the tumor microenvironment for subsequent metastatic invasion. The high-
dimensionality of the acquired image data may potentially define new “molecular margins”, and will also
enable combinatorial and deep learning approaches for new biomarkers and prognostic indicators of disease
aggressiveness.



