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LASER is an acronym which stands for “Light Amplification by
Stimulated Emission of Radiation.” It was originally proposed
by Albert Einstein in 1917 AD. However, we had to wait till
1960 AD to see first visible laser light production by Maimen
using a ruby crystal. Six years later, Parsons used ruby laser in
canine bladders and after next two years, Mulvany attempted
tofragment urinary calculi using similar laser".

Lasers used in the urological practices are Potassium titanyl
phosphate (KTP: YAG), Lithium borate (LBO: YAG), Diode
Lasers, Holmium ( Ho: YAG), Thulium ( Tm: YAG) and Thulium
fiber laser ( TFL) innovated over different time periods . They
differ in their wavelength, frequency and energy range and
tissue characteristics. Currently, Ho:YAG and TFL are most
commonly used lasersin urology.

Ho:YAG laser is the most commonly used laser after 1993. It is
pulsed laser with wavelength of 2100nm having penetration
depth of 0.4mm and coagulation effect upto 2mm.
Technological advancement in the parameters like energy,
frequency and pulse duration has broadened its applicability.
Now it is suitable for the use in lithotripsy, tissue incision,
ablation and enucleation . Till now, it is considered gold
standard laser procedure in endourological armamentarium.
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However, postoperative fever, sepsis, bleeding and local
temperature rise at the site of lithotripsy are the concerns”.

Thulium fiber laser is also a pulsed laser with wavelength of
1940nm was introduced into the urological practice in 2018 **.
However, it gained popularity only after 2020, when it received
European Certification. It came as an alternative to Ho: YAG.
Emitting pulsed infrared light at a wavelength of 1940 nm,
which is close to the water absorption peak, a fourfold higher
absorption coefficient is achieved with TFL compared to
Ho:YAG, corresponding to a low threshold for tissue ablation
and stone lithotripsy . Cavitation bubble dynamics also differ
from Ho:YAG, and TFL produces a stream of bubbles smaller
than those seen with Ho:YAG use . TFL is therefore expected to
be very efficient at disintegrating stones in clinical practice *’.
Compared to Ho:YAG, TFL has the ability to function at very low
energies and extremely high frequencies making it more
versatile. In vitro study has shown that TFL works 4-5 times
faster, produces finer dusts, has hemostatic properties and
produces less fiber burnback compared to Ho: YAG®.

Though initial results with TFL for both stone and soft tissue are
encouraging, we still have to wait for further in vivo studies to
decide whether TFLis the laser of future.
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