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The	type	of	laser	matters
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Lasers	in	Urology
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•Holmium	and	Thulium
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Holmium:YAG &	Urology

A	historical	reminder
• LASER
- Light
- Amplification	by
- Stimulated
- Emission	of
- Radiation

• First	Application	of	Ho:YAG in	Urology •Holmium:YAG Laser	cavity

Traxer	O.,	WJUrol 2019
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•Holmium:YAG Laser	cavity
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•Holmium:YAG Laser
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Courtesy	of	EX	Keller

-Pulse	duration
- Energy

-Frequency

Laser	parameters

Courtesy	of	O.	Traxer

• Laser	Power

Courtesy	of	O.	Traxer

•Holmium:YAG – Advantages

-Applicable	to	all	urinary	stones
- Flexible	laser	fibers
-Minimal	tissue	penetration

•Holmium:YAG – Limitations
-Poor	output	beam	profile

ØSmallest	laser	fiber	core	>200	µm

-Vulnerable	to	external	shocks

- Laser	cavity	heating
ØWater-cooling	system
ØMaximal	power	<30	W
ØMaximal	frequency	<30	Hz

Blackmon	et	al.,	Optical	
Engineering	2014

•High-power	Holmium:YAG

Traxer	O.,	WJUrol 2019
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•High-power	Holmium:YAG – Limitations
- Laser	cavity	heating

ØWater-cooling	system
ØMaximal	power	<30	W à Up	to	120-180W
ØMaximal	frequency	<30	Hzà Up	to	80-100	Hz
-Poor	output	beam	profile

ØSmallest	laser	fiber	core	>200	µm
-Vulnerable	to	external	shocks

Traxer	O.,	WJUrol 2019
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What	do	we	need?

Future	of	laser	lithotripsy

What	do	we	need?

Future	of	laser	lithotripsy

- Smaller	fibers
- Higher	efficiency
- Less	retropulsion

Courtesy	of	Traxer	O. Courtesy	of	Traxer	O.

We	need	
smaller	
fibers!
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• Laser	fibers • Laser	fibers

• Laser	fibers

We	need	
low	pulse	
energy!
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We	need	a	
very	high	
frequency!
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• Laser	fibers

We	need	a	
very	high	
frequency!

Courtesy:	Traxer	O.
• IDEAL	LASER
- Smaller fibers

ØSmaller	fragments
ØInstrument	miniaturization
ØBetter	flow	à better	visibility
-High	efficiency

ØLow	energy	:	stone	dusting
ØHigh	frequency	:	speed
- Low	retropulsion

Courtesy	of	Traxer	O.

Courtesy	of	Vinnichenko V.

• IDEAL	LASER
- Smaller	fibers

ØInstrument	miniaturization
ØBetter	flow	à better	visibility
- Lower	pulse	energy

ØStone	dusting
-Higher	frequency

ØAblation	efficiency

• THULIUM	FIBER	LASER

The	new	
player!

Blackmon	et	al.,	Optical	
Engineering	2014

Thulium	fiber Ho:YAG

≠
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•Ho:YAG versus	Tm	Fiber	Laser

Traxer	and	Keller,	WJUrol 2019
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•Water	absorption	peak

1940	nm

closely	matching
water	absorption	peak
in	stones	and	tissue

4.5x	lower	ablation	threshold	
of	stones	and	tissue

Kronenberg P	and	Traxer	O,	Transl Androl Urol,	2019

•Ho:YAG versus	Tm	Fiber	Laser

Traxer	and	Keller,	WJUrol 2019
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• Laser	fibers •Ho:YAG versus	Tm	Fiber	Laser

Traxer	and	Keller,	WJUrol 2019

•Ho:YAG versus	Tm	Fiber	Laser

Traxer	and	Keller,	WJUrol
2019

What	else?

Future	of	laser	lithotripsy

Where	is	the	evidence?
Thulium	fiber	laser
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•RETROPULSION:	Tm	Fiber	versus	Moses
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• Systematic	review
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