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Topics I will cover

• Ureteroscopy: Problems in Stone Surgery
• Advanced Lasers & Dusting lithotripsy
• Suction for Ureteroscopy

• Flexible suction sheaths
• Direct in scope suction

• Advances in ureteroscopes:
• Intra-renal pressure monitoring
• X-ray free URS with slim-line 6F ureteroscopes

ONE MILLION URS       /year        

Prevalence of ureteroscopy (URS)
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#1 Problem of Stone-free rate

Complete SFR (zero fragments) = 60%

Nature Reviews Urology
2014

#2 PROBLEM of Pain / ER visit after URS
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Problem #3: SEPSIS after ureteroscopy

11 centers in Michigan (MUSIC)

1817 ureteroscopy procedures to treat stones

Clinical registry

2016-2017

2.5% pts hospitalized with infection-related reason within 30 days

Cole A, et al. Infection-related hospitalization following ureteroscopic stone treatment: results from a surgical collaborative. BMC Urol. 2020;20:176. 

PATIENT IMPACT: Sepsis
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Advanced LASERS: 
the New Normal

1G
1996

20 Watt
15-20Hz

Fragmentation

2G
2000s

40-100 Watt
50 Hz

Dusting

3G
2014

120 Watt
80 Hz

Long Pulse

Holmium Laser Development

2014
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Holmium Pulse Modulation: Multi-pulse

Moses Contact Moses Distance

Moses Contact Moses Distance

MOSES: Optical pulse profiles 

Holmium Pulse Modulation: Multi-pulse

Moses Contact Moses Distance

MOSES: Optical pulse profiles 
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Dusting with Pulse Modulation Holmium

0.3J x 50Hz
Moses Off

0.3J x 50Hz
Moses ON

Thulium Fiber Laser, Thulium YAG, Holmium YAG

Modern day Laser Options for Lithotripsy
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Which LASER do you choose?

Ureteral stone
Ureteroscopy

Kidney stone
Mini-PCNL

Bladder stones
Cystoscopy
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HOLMIUM is Bruce Lee Karate Chop

1J (Pulse modulation) HIGH Peak Power!

THULIUM FIBER LASER is Junior Karate Chop

1J (Short pulse) LOW Peak Power!
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Ureteral stone treatment with Thulium Fiber Laser

HOLMIUM to treat kidney stone with URS
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Thulium Fiber Laser vs Holmium MOSES: Equivalent?

Renal + ureteral stones

Stone-free rate on XR/US/CT

OR time

Renal stones

Complete SFR on CT

HEAT generation during laser lithotripsy

Thulium fiber laser (TFL) vs Holmium YAG laser
TFL generated more heat
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Why HEAT matters
Strictured renal pelvis after High Power TFL

Ureteroscope at UPJ

PCNL 
tract

• Reduce Infection risk?

• Can increase irrigation 
to counter HEAT

• Visualization
• Improve SFR

SUCTION

SUCTION for Ureteroscopy



Copyright © 2026 American Urological Association Education and Research, Inc.
ATTENTION: You are prohibited from using or uploading content you accessed through this activity into 
external applications, bots, software, or websites, including those using artificial intelligence technologies
and infrastructure, including deep learning, machine learning and large language models and generative AI.

Via Catheter Via SHEATH Via SCOPE

Non-
bendable

Steerable 
catheter

Ureteric 
catheter
+T-joint

Bendable 
(Flexible 

Tip)

Modified 
scope

Direct       
In-Scope 
Suction

TYPES OF SUCTION IN URS

Flexible Access Navigable Sheath 
(FANS)

Clearpetra
10/12, 11/13, 12/14F 

36, 40, 46, 55 cm
FDA approved April 2024
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FANS technique

Patel et al. Flexible and Navigable ureteral access Sheaths (FANS): Technique and 
Strategies for Efficient Use. To be presented at AUA 2025

TFL
Smaller 
fragments 
for Suction 
sheath
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When compared to the traditional access sheaths, using a 
suction flexible access sheath was associated with
• Higher Stone-free Rate 
• Lower complications

Direct In Scope Suction: Intermittent

In vitro study
• Begostones
• Cleared <250 µm fragments
• Faster than manual aspiration
• Cannot clear dust> 250 µm 

Clinical study 
• 57 cases
• 58% pre-stented
• 65% had UAS
• SFR (<2mm) 84% (mixed 

imaging)

(7.5F, 9.2F)
3.6F WC, 5.1F WC

Pusen
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Direct In Scope Suction: Continuous (CVAC)

Courtesy of Dr Brian Eisner 

Passive aspiration fragments 
during laser lithotripsy     

clears visual field

Active aspiration/suction of fragments after 
lasering is complete

Recommends use of 12/14F access sheath

(12F)
7F WC
Calyxo

Topics I will cover

• Ureteroscopy: Problems in Stone Surgery
• Advanced Lasers & Dusting lithotripsy
• Suction for Ureteroscopy

• Flexible suction sheaths
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• Intra-renal pressure monitoring
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LithoVue Elite ureteroscope to measure IRP

Initial views Laser lithotripsy of lower 
pole stone high IRP Laser lithotripsy of interpolar stone
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Intra-renal pressure readings during surgery

Pressure 
in cm H20

Clarence Dally (1865-1904): Death by Radiation  
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X-ray free 
ureteroscopy: 
Safe, feasible and 
not always needed

SFRs same with X-ray free

No difference in complications

Guidewire and X-ray Free Ureteroscopy: 6.3F scope

No WIRES, No X-ray, No STENT
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X-ray free URS in clinic 
AWAKE: No anesthesia ! 

Take Home Messages

● Standard ureteroscopy achieves a complete stone-free rate of 
~60%: set realistic patient expectations and plan for follow-up 
imaging

● Laser choice: Holmium YAG offers high peak power for 
fragmentation; TFL may generate more heat and carries a risk 
of thermal injury (e.g., stricture) at high power settings

● Suction access sheaths (FANS) improve stone-free rates and 
reduce complications compared to standard access sheaths

● X-ray free ureteroscopy achieves comparable stone-free rates 
with zero radiation


