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Objective: High-power holmium lasers have been recently introduced and are becoming increasingly popular for ureteroscopic (URS) laser lithotripsy, in particular the dusting technique. When using high power settings, it is not fully understood the parameters that impact fiber tip degradation and laser lithotripsy efficiency. We utilized a high-power laser to investigate the effect of pulse duration and pulse energy on fiber tip degradation. 
Methods: BegoStones were fragmented in small (127 mm3) bulb to simulate calyces, using a 120 W Ho:YAG laser. A 242 mm fiber was introduced through a ureteroscope mounted to a 3D positioner with its tip located at 2 mm distance from the stones (popcorn model). To assess the effect of pulse duration on fiber tip degradation, settings with variable power (1.0J x 20Hz, 1.0J x 40Hz, 0.5J x 70Hz) were tested on long pulse (LP) and short pulse (SP) modes. To assess the effect of pulse energy on fiber tip degradation, laser settings with equal power output of 40W were tested (0.5J x 80Hz, 0.8J x 50Hz, and 1.0J x 40Hz) using SP. Experiments were conducted for a total duration of 4 minutes and outcome was fiber tip length measured before and after each experiment using a digital caliper. Pulse duration and peak power were measured using a photodetector. 
Results: Fiber tip degradation was greatest when using SP compared to LP at all settings tested (P<0.01), with the highest degradation at1.0 J X 40 Hz using SP. For the 40W settings tested, fiber tip degradation was significantly lower when using a pulse energy of 0.5J compared to 0.8J or 1.0J with a percent decrease of 61.5% and 57.4%, respectively (p-value< 0.004). In addition, SP had a higher peak power than LP at every energy level tested. 
Conclusion: LP was found to result in less fiber tip degradation for all settings tested. When using high-power settings on SP, a low pulse energy and high frequency setting of 0.5J x 80 Hz resulted in the least fiber tip degradation. This setting allows for the benefits of SP to be employed without significantly increasing fiber tip degradation. Having an understanding of these settings can help clinicians improve the longevity of the laser fiber and thus improve procedural efficiency.
