Lasers for Lithotripsy
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Laser-assisted lithotripsy is a minimally-invasive method for destroying or disruption of human urinary Cyclic Olefin Polymer_coated Polyimide protective layer |
stones. For this purpose laser light delivered through the flexible sealed waveguide or fibre could be : : Fused silica capillary |
utilized. On the output end of the delivery system the laser ligth is focused onto the surface of urinary silver hollow gIaSS Wavegwde Silver thin film )
stones with various size and various composition. In clinical urological practise the Ho:YAG laser with e Inner diameter 700 um COP layer )
the generated wavelength 2100 nm operated in free-running regime is commonly used. e  Outer diameter 850 pm
_ _ o _ _ _ e Length 100 mm
The_ aim of_ our mvestlgat!on wa_ls to compare .th_e ablation gnd disruption effects of !—Io_:YAQ laser e Terminated by the fused silica cap
radiation with the promissing Er:-YAG laser radiation. The Er:YAG laser generates radiation with the e  Transmission 70 - 80% in MIR
wavelength 2940 nm, which coincides with the local absorption maximum of water. We have e  Flexible deliverv svstem
compared the laser effect with the help of uniformly produced model samples made from special y sy
plaster. The size of the samples was up to 10x10x10 mm.
The perforation and disruption effectiveness of Ho:YAG and Er:YAG laser radiations were performed 10000 L~
and compared. In the final step the laser lithotripsy of human urinary stones was tested with Er:YAG .
laser radiation delivered through the special COP/Ag hollow waveguides sealed with fused silica cap. ‘TE
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Conclusion

Experimental evaluation of laser radiation (Ho:YAG or Er:YAG) interaction with artificial samples (compressed

plaster) used as simulator of the real human urinary stones was performed in vitro. For each laser the number 1 mm

of pulses with certain energy needed for sample perforation was measured and analyzed. All lasers operated 3 .I TV S e incisi H le incisi
in different energy levels. From the results it can be evaluated that Er:-YAG laser radiation is comparable with E?'$Ap§ ||2§|esrlon E?‘¢KC§ ||2§Iesrlon E:@:(g IS:S";E € Incision
Ho:YAG laser in artificial samples perforation efficiency. Er:YAG laser radiation is preferable for precise cutting 350 pulses / 250 mJ 80 pulses / 250 mJ 220 pulses / 200 mJ

and ablation due to its absorption efficiency in tissue with high content of water. Therefore the Er:YAG laseris a

good candidate for urology treatments (including laser-assisted lithotripsy) in comparison with Ho:YAG laser,
which is now “gold standard” in clinical urology.
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