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Carl Van Haute

Goal of any stone treatment is stone free, but what is stone free?

• Size of fragments

zero fragment?

max fragment size: 1 mm? 2 mm? 3 mm? 4 mm? 5 mm? 6 mm? 7 mm?
(CIRF)

• Type of imaging

Ultrasound operator & patient dependent, low sensitivity small stones
KUB radiation, radiolucent stones, low sensitivity small stones
NC CT very accurate, but radiation + costs
Endoscopy invasive, but helpful when terminating a fURS procedure

• Timing of imaging

Postop: day 1? 1st month? 3 months? 6 months?

Gokce et al, Int Braz J Urol 2015

Wide variability in reporting outcomes
No uniform ‘Stone Free’ definition in literature

What is known about residual fragments after fURS: Reports on ‘StoneFree’ Rates

Study SF
definition

Imaging 
modality

Timing of 
imaging

SFR

Ito, 2012 0 fragment KUB 3 months 59 %

Gunnar, 2011 < 4 mm KUB + US POD 1 70 %

Herrera-Gonzalez, 2011 0 fragment KUB + US POD 1 74 %

Berquet, 2014 < 3 mm US or CT 3 months 85 %

Chen, 2018 < 2 mm KUB + US POD 1 89 %

Breda, 2009 < 1 mm US 1 month 92 %

Cansino, 2010 ≤ 5 mm RxIVP 3 months 93 %

Perlmutter, 2008 0 fragment KUB/US/CT 3 months 94 %

Miernik, 2012 ≤ 1 mm Fluoro + US POD 1 97 %

Schoenthaler, 2012 < 1 mm Fluoro + US 2-4 months 97 %

→ Heterogeneous data with wide range of Stone Free Rates (range 59 – 97%, mean 85%)

Study SF
definition

Timing of 
imaging

SFR

Macejko, 2012 0 fragment 3 months 35 %

Pearle, 2005 0 fragment 3 months 50 %

Rippel, 2012 ≤ 2 mm 30-90 days 52 %

Portis, 2006 0 fragment 1 month 55 %

Rebuck, 2011 0 fragments NA 55 %

Ito, 2014 0 fragment 3 months 60 %

Resorlu, 2012 ≤ 1 mm 1 month 86 %

Hussain, 2011 < 2 mm 6 months 91 %

Cocuzza, 2008 < 3 mm 2 months 93 %

The real deal: SRF and zero fragment rate after fURS, as shown on CT 

Residual fragments after fURS are frequent!
Mean Zero Fragment Rate on CT = 51%

Natural history of residual stone fragments after fURS

Rebuck et al, Urology 2010

51 patients, RF detected CT
RF ≤ 4 mm
F-U 19 months

Risk stone event (emergency dept/hospitalisation/intervention) 20 %
Risk spontaneous stone passage 20%
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Natural history of residual stone fragments after fURS

Chew et al, J.Urol 2016

232 patients, RF detected by KUB or CT
F-U 16 months

Risk of re-intervention

> 4 mm 38%
≤ 4 mm 18%

stone≤4 mm

stone>4 mm

Treat RF > 4 mm, but what about RF ≤ 4 mm?

Natural history of residual stone fragments after fURS

Portis et al, Urology 2015

216 patients, 226 renal units treated with fURS
Postop imaging NC CT
F-U 4,1 y
9%  needs repeat surgery during F-U

Evaluation risk factors for repeat surgery

Stone size ↑

RF size ↑

19% patients with RF 2-4 mm will require repeat surgery
risk repeat surgery ↑

Natural history of residual stone fragments after fURS

Portis et al, Urology 2015

Overall cumulative repeat surgery rate: 9 % Cumulative repeat surgery rate, stratified by 
fragment size 

> 4 mm

> 2 - ≤ 4 mm

< 2 mm

0 fragment

RF > 2 mm associated with repeat surgery

OK then…..RF larger than 2 mm need to be avoided

Studies did not take into account metabolic measures! Number ‘de novo lithiasis’ unknown

Fluid intake / dietary changes / pharmacological interventions prevent stone episodes

= stone clinic effect

Zilberman et al, J. EndoUrol 2009

In multivariate analysis: Stone size 
independently associated with post URS residual

fragments

How to avoid residuals? Stone size: choose the right treatment!

Rippel et al,  J Urol 2012

How to avoid residuals? Stone VOLUME: choose the right treatment!

De Coninck V,J. EndoUrol 2018
Traxer, Twitter

Think about alternative treatments (mini)PCNL: single session SFR higher



3

How to maximise SFR? Postop adjuvant treatments in order to increase SFR 

Postural therapy after ureterorenoscopy: ‘Percussion, inversion, diuresis’, after SWL, also applicable postURS

Pace et al, K. Urol 2001
Chiong et al, Urology 2005

Faure et al, J. Paediatr Urol 2016

How to maximise SFR? Postop adjuvant treatments in order to increase SFR 

Postop treatment: oral chemolysis

Oral dissolution therapy in uric acid stones

recognize UA stones!

metabolic syndrome, radiolucent stones (400-600 HU), low urinary pH

typical appearance

Adjuvant oral treatment
• Kcitrate (Uralyt-U) 10 grams dissolved in 1 l H2O: to be drinked during the day
• Nabic 3 to 4 grams Nabic/day

Dose to be adopted in order to achieve pH 6,2 - 7

How to maximise SFR? Postop adjuvant treatments in order to increase SFR 

Postop treatment: percutaneous chemolysis

Heimbach et al, Int Urol and Nephrol 1998

Percutaneous dissolution therapy via nephrostomy tube or ureteric cath

Struvite SubyG citric acid -> at least 1 week

UA Nabic (1,4%, 1/6 M) -> SF in 48h

Impact on Quality of Life

No data regarding PROM and QoL in patients with RF after URS

Sahin et al, Urology 2016

71 patients, post SWL RF, detected by US/KUB/CT
Evaluation QoL via SF-36 questionnaire
QoL of healthy patients versus patients with RF 

Healthy

RF

Conclusions

Ø Post URS residual fragments are very frequent (51%)

Ø RF > 2 mm associated with repeat surgery, comparable with SWL and PCNL data

Ø Prevention of stone recurrence is essential

Ø Avoid residual fragments : choose the right treatment, depending on stone size

adjuvant treatment

always render the kidney ASFAB (As Stone Free As Possible)

Ø Future research needed: prospective / uniform SF definition / impact on QoL / stone clinic effect / ….

CIRF


