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A laser induced pulsed micro liquid jet device for surgical applications
Shock Wave Research Center, Institute of Fluid Science, Tohoku University

Viren, M. Takayama, K.
Department of Neurosurgery, Tohoku University Grad. School of Medicine
Nakagawa, A., Sato,Y.

A Ho: YAG Laser based pulsed micro liquid jet device has been developed for soft tissue incision in
neuroendoscopic surgery. The system used to generate the jet comprises a4 Fr catheter, which isfilled with a cold
(5°C) physiological saline solution into which an optical fiber connected to the laser is drawn. The end of the
catheter is fixed with a micro metallic nozzle of 100~200um diameter. A laser irradiation within the catheter
brings about evaporation of the solution generating a vapor bubble, which rapidly grows between the point of
energy deposition and the catheter exit, pushing a small volume of liquid out of the micro nozzle exit. The
measured average velocity of the jet isaround 16.53m/s.

Thethermal effect and controllability of the jet were first investigated using an artificial tissue model (10% gelatin,



thickness: 1 mm) and then the jet was used to dissect the ventricular wall of cadaver rabbit. Gelatin phantom could
be cut into desirable shape without significant thermal effect and in an intentional manner under good surgical
view.

The results indicate that the pulsed Laser Induced Liquid Jet (LILJ) has a good scope to become a safe and
reliable dissecting method for endoscopic procedures.
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