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Experimental application of piezoelectric actuator-driven pulsed water jets in
retinal vein occlusion surgery
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We found that at 0.025-ml/min, I0P stayed below 40 mmHg even after 3 min.

Moreover, we found that a 0.025 ml/min ADPJ stream was stable at a pulse frequency of 10Hz, and that

at this flow rate/frequency the ADPJ pressure was closely correlated with the applied voltage. The
minimum voltage and distance to achieve intravenous displacement of the blood column (DBC) without
causing retinal tearing or hemorrhage were 40 V and 0.5 mm, respectively. Furthermore, at this
voltage (40V), consecutive OCT measurements revealed that this inner retinal swelling resolved
within 1 week. Histological examination of the enucleated eyes 7 days after ADPJ massage showed that

retinal areas near the massaged vessels were similar to areas near untreated vessels. With an
appropriate flow rate and surgical time, ADPJ successfully induced massage of the retinal vessels
and intravenous DBC while maintaining safe I0P and not causing retinal complications.
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