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At present, the drawback of endoscopic submucosal dissection (ESD) for early-stage gastrointestinal tumors is the lack of
instruments that can safely assist this procedure. We have developed a pulsed jet device that can be incorporated into a
gastrointestinal endoscope. Here we investigated the mechanical characteristics of the pulsed jet device and demonstrated
the usefulness of this instrument during esophageal ESD in pigs.

The device comprises a 5-Fr catheter, a metal tube for generating the pulsed water jet, a nozzle, and an optical quartz
fiber. The pulsed water jet was generated at a pulse rate of 3 Hz by irradiating physiological saline (4°C) within the
stainless tube using a holmium-doped yttrium-aluminum-garnet laser at 1.1 J/pulse. A laser irradiation experiment was
performed using copper, silver, gold, stainless steel, and platinum as candidates for the metal tube and revealed that the
copper tube had excellent durability as part of the pulse water jet generator. Esophageal ESD using the pulsed jet device
was successfully performed in healthy domestic pigs under general anesthesia, as the tissue specimens showed precise
dissection of the submucosal layer. The extent of thermal injury was significantly lower in the dissected bed using the
pulsed jet device. Dissection ability and preservation ability of blood vessels using the device was controlled well by laser
energy and stand-off distance (the distance between the tip of the nozzle and the optical fiber). The results showed that the
present endoscopic pulsed jet system is a useful alternative for safe ESD with minimal tissue injury.

Part of this study is scheduled to be published in Digestive Endoscopy (Vol. 25, No. 3, 2013) in English and part of this
study is scheduled to be announced at the 13th World Congress of the International Society for Diseases of the Esophagus
in October 15— 17, 2012 (Venice) with support from SEI Group CSR Foundation.




