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Colonoscopy is regarded as the most effective diagnostic and preventative screening approach for colorectal cancer. —— Broadband Halogen Imaging Area\ P The developed flexible NIR imaging system was built and is illustrated to the
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and outcomes. Real-time colorectal polyp classification employing artificial intelligence (Al) and near-infrared imaging of ﬂ < _ — Devicelmage | ™ view (AFOV) was determined to be 75°, while the imaging AFOV was 120°, thus
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the fluorescent agent Indocyanine Green (ICG) as a marker for perfusion quantification has demonstrated promise. EXD""”TO‘ Lens | Viiore. and TR Laser Source on - off m P ICG excitation cannot span the full image field of view. The minimum
Commercially available systems for fluorescence visualization do not possess the flexibility and anatomical reach A ‘-‘:XibleMicm_EndOS:O-m‘:‘ — == TR observable object was measured, resulting in a resolution of 154um at a 3mm
capabilities of colonoscopy, while commercial flexible scopes do not yet provide imaging capabilities outside the visible \_(tsolated Wumination and Imaging Fibre Bundies , [ sunction , probe distance. The systems sensitivity to ICG fluorescence with varied distance
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spectrum, subsequently limiting the potential real-time diagnostic power of this classification technology. Here we ~185cm, 2.4mm @ Fibre-Fibre revealed an inverse power law relationship, with a signal to noise ratio of
present the development of a colonoscope compatible flexible imaging probe for NIR visualization, combined with a full : : . : | approx. 10 at 50mm from target to probe tip.
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field of view machine learning (ML) algorithm for fluorescence quantification and perfusion pattern cross correlation. J Q : Processor 8 The developed Al driven perfusion quantification algorithm was qualitatively
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oxide—semiconductor) camera sensor coupled to the imaging fiber guide and filters was used to capture both the visible subtle differences in the perfusion pattern
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Device-captured images provide the input for the developed Al fluorescence quantification algorithm. The image signal dimensionality reduction. 2 100 CONCL USION
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. . : : : : .y : : : dimensional vector to reveal similar @ 200 Perfusion quantification via ICG NIR fluorescence imaging, combined with Al classification models can be used to exploit
intensity threshold, In turn isolating areas of the image within the perfusion pathway and making the algorithm more time-series. 3 the differing neovascularization of underlying tissue and consequently, characterize colorectal polyps and aid surgical
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and apply algorithms to each time series separately, or all of them taken together. Specifically, we applied dimensionality flow chamber image, chamber- 2 decision making. The developed system overcomes the limitations of commercial fluorescence imaging systems by
reduction algorithms (principal . veis — PCA) bef uster . h duced ti ot representative cluster selection is ) 400 extending NIR visualization to more torturous areas of the gastrointestinal tract. The imaging system and integrated Al
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To test the imaging systems ability to quantify dynamic fluorescence over time, a repeatable ex-vitro fluid flow circuit 0 5 0 ; ) _ o I
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