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718t /development of gamma image guided intraoperative laparoscopic system

for near-infrared guided surgery

Abstract: Minimally invasive surgery (MIS) with near-infrared (NIR) fluorescence has an
advantage in terms of quality of patient care. However, the image with NIR fluorescence cannot
provide deep tissue imaging because of its low photon energy. Radiographic image can be a
solution to overcome the penetration depth issue of NIR fluorescence. An image with
annihilation gamma rays for position emission tomography (PET) has high sensitivity, spatial
resolution, and penetration depth suitable to the guide image for NIR fluorescence imaging. For
this reason, a multimodal imaging system was developed and evaluated. With the combination of
a laparoscopic module and an external flat detector, the 511 keV gamma events can be collected
with coincidence detection. The laparoscopic module can also collect optical photons and the
color (visible) and NIR fluorescence images can be obtained. With a prototype multimodal

imaging system, the performance of optical and gamma images was analyzed.
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