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Figure 1 Schematic diagram of endoscopic bariatrics. A, Intragastric balloons (IGBs). B, Trans-oral endoscopic restrictive
implant system (TERIS). C, Endoscopic sleeve gastroplasty (ESG). D, Aspiration therapy. E, Duodenal mucosal resurfacing
(DMR). F, Duodenal-jejunal bypass sleeve (DJBS).
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Figure 2 Schematic diagram of endoscopic implantation and explantation of gastric bypass stent system. A, Inserting a guidewire
into the descending duodenum. B, Delivering the capsule containing the sleeve to the duodenal bulb. C, Releasing the sleeve. D,
Using the retrieval hook to pull the retrieval loop attached to the anchors. E, Pulling collapsed device back into the transparent

cap. F, The explanted device.
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Figure 3 Mechanism of photosensitizer in photodynamic therapy
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Figure 4 Possible mechanisms of sono-photodynamic therapy in the treatment of tumors
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Figure 5 Schematic diagram of the preliminary structural design of the photoacoustic endoscopic microprobe

(designed by our team)
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Obesity and its associated metabolic diseases have become a global health challenge. Lifestyle
intervention, anti-obesity medications and bariatric metabolic surgery are the traditional modalities of
obesity treatment. Previous research has proposed that metabolic endoscopy fills the gap between
pharmacologic and surgical management with favorable efficacy and safety in the treatment of obesity
and its metabolic-related diseases. In addition, the development of endoscopic imaging systems based
on integrated photoacoustic/ultrasound dual-modality will greatly expand the application of metabolic
endoscopy and update its concepts, including the detection of tumor metabolism and enhancement of
precision in the infiltration depth of early gastrointestinal cancers, by semiquantitative measurement of
blood oxygen saturation, and the enhancement of precise tumor treatment with the nano-modification
of sono-photodynamic therapy (SPDT) in combination with photoacoustic/acoustic sensitizers. In this
paper, we will make a systematic review and summary of the above, and propose for the first time to

update the concept and specific content of metabolic endoscopy.
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