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The Stone Belt- Urolithiasis & Nephrolithiasis
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Nephrolithiasis or Urolithiasis

_ Hard mineral and salt deposits

_ Either at Kidney, bladder or ureter

_ Calcium stone are the most common one. Uric acid, 
struvite, and cystine are other types

The Problem
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Prevalence

＿ 12% of the world population

＿ Most common condition affecting the 
urinary system

The Problem

©iStock
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Treatment options

＿ Medication and drink fluids (<0.5cm)

Intervention:

＿ Shockwave lithotripsy (ESWL)

＿ Ureteroscopy/RIRS

＿ Percutaneous nephrolithotomy (PCNL)

＿ Open surgery

Reference:

ESWL Picture: https://zurology.com/extracorporeal-shock-wave-lithotripsy/

PCNL Picture: https://www.urologyhealth.org/urology-a-z/k/kidney-stones

RIRS Picture: https://www.healthline.com/health/ureteroscopy-with-laser-lithotripsy

ESWL
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Ureteroscopy with laser lithotripsy 

advantages

＿ Effective with high success rate

＿ Minimal invasive

＿ Can work on multiple stones

＿ Same laser for soft tissue application

The Solutions

Image source: https://www.dcurology.net/procedures/ureteroscopy-with-laser-lithotripsy.php
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Holmium YAG laser- Current gold standard

＿ High power (140W)

＿ Wavelength 2100 nm

＿ Safety profile

＿ All stone types can be disintegrated

The Current standard: 
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Thulium fiber laser- Revolution in Lithotripsy

＿ Low energy  per pulse (as low as 0.025J)

＿ High frequency range (as high as 2000 Hz)

＿ Small core fibers (as low as 150 micron)

＿ Uniform beam profile 

＿ Symmetrical and constant energy pulse

＿ Wavelength 1940 nm

The New Solutions- Leonardo Duster
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Thulium fiber laser- Revolution in Lithotripsy

Working principle

How does it work? 

Source. https://link.springer.com/article/10.1007/s00345-019-02654-5
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Side by side comparison -Thulium fiber laser and Holmium YAG laser

Wavelength-

More absorption 

coefficient in water for 

Thulium fiber laser compared to

Holmium YAG laser.

The Solution

Source. https://tau.amegroups.org/article/view/28326/html
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The Solutions

Penetration depth four times lower for Thulium Fiber laser when compared with Holmium 
YAG laser.

Source. https://tau.amegroups.org/article/view/28326/html
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The Solution

＿ Pulse energy

＿ Frequency

＿ Pulse duration and 
pulse profile

Source. https://tau.amegroups.org/article/view/28326/html
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The Solutions

＿ Ablation speed

＿ Dust size

＿ Retropulsion

＿ Fiber size.

Source. https://tau.amegroups.org/article/view/28326/html
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Source: Thulium fiber laser: the new player for kidney stone treatment? A comparison with 

Holmium:YAG laser Olivier Traxer and Etienne Xavier Keller

Advantage overview:

＿ Low pulse energy and high 
frequency

＿ Low retropulsion

＿ Small core fibers

＿ Compact device with low noise

＿ Air cooling

＿ No need of additional basket 
removal

The Solutions
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Leonardo Duster- Thulium fiber laser from biolitec

＿ Similar features like other Thulium fiber 
lasers

＿ Bare fibers from 150 micron to 1000 
microns
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User defined parameters: Pulse energy, Frequency and Pulse duration (Short, Medium 
and Long)

Stone treatment is mostly in Short pulse.

＿ Dusting parameters: 
Low pulse energy and High frequency (0.05J-0.2J * 100-400 Hz)1

＿ Fragmentation parameters:

High pulse energy and Low frequency (0.4J-4J * 14Hz-40 Hz) 1

1. Glossary of pre-settings given by laser companies: no consensus! Alba Sierra · Mariela Corrales · Adrià Piñero· Merkourios Kolvatzis· Bhaskar Somani · Olivier 

Traxer

Treatment parameters


