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            Abstract
At present, clinicians routinely apply ultrasound endoscopy in a variety of interventional procedures that provide treatment solutions for diseased organs. Ultrasound endoscopy not only produces high-resolution images, but also is safe for clinical use and broadly applicable. However, for soft tissue imaging, its mechanical waveâ€“based image contrast fundamentally limits its ability to provide physiologically specific functional information. By contrast, photoacoustic endoscopy possesses a unique combination of functional optical contrast and high spatial resolution at clinically relevant depths, ideal for imaging soft tissues. With these attributes, photoacoustic endoscopy can overcome the current limitations of ultrasound endoscopy. Moreover, the benefits of photoacoustic imaging do not come at the expense of existing ultrasound functions; photoacoustic endoscopy systems are inherently compatible with ultrasound imaging, thereby enabling multimodality imaging with complementary contrast. Here we present simultaneous photoacoustic and ultrasonic dual-mode endoscopy and show its ability to image internal organs in vivo, thus illustrating its potential clinical application.
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                    Figure 1: Illustration of simultaneous, multiwavelength photoacoustic (PA) and ultrasonic (US) endoscopy.[image: ]


Figure 2: Simultaneous, co-registered, PAE-EUS pseudocolor images from a rabbit esophagus in vivo.[image: ]


Figure 3: RMAP images over a full 360Â° angular FOV (views from the inside of the esophagus).[image: ]


Figure 4: Simultaneous, co-registered, PAE-EUS colonoscopic pseudocolor images of a rat colon acquired in vivo.[image: ]


Figure 5: Lymphovascular system imaging in vivo near a rat colon.[image: ]
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