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Urolithiasis : worldwide disease
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Urolithiasis : Costly condition

Economic burden

Health Services Research

Cost-effectiveness of Retrograde
Intrarenal Surgery, Standard and Mini
Percutaneous Nephrolithotomy, and
Shock Wave Lithotripsy for the
Management of 1-2cm Renal Stones

Kevin M. Wymer, Vidit Sharma, Tristan Juvet, Dane E. Klett, Bijan J. Borah, Kevin Koo,
Marcelino Rivera, Deepak Agarwal, Mitchell R. Humphreys, and Aaron M. Potretzke

COST =
v Primary procedure
v" Convalescence,

https://doi.org/10.1016/j.urology.2021.06.030 v' Complications
PCNL 9,374 v Others.
RIRS 4,549
SWL 3,384
Mini-PCNL 9,374

Medical Expenditure Panel Survey. Agency for healthcare research and quality; 2021. Available at: https://www.meps.ahrg.gov/mepsweb/. Accessed March 22, 2020
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* Treatment :depending upon stone location and patient characteristics

» Kidney stone (>2cm) PCNL= the gold standard (invasiveness with higher
rates of both minor and major operative complications).

»Kidney stone (< 2cm) SWL and RIRS = the gold standard because high
stone-free rate (SFR) for smaller stones and less risk of complication.



What is said?

GREY ZONE

Management of 1-2 cm renal stones

Aneesh Srivastava, Saurabh S. Chipde
Department of Urology and Kidney Transplantation, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lu

Uttar Pradesh, India (( }\(L[]"‘J[{) :\I%

There are various minimally invasive modalities like
SWL, PCNL, and RIRS for the treatment of 1-2 cm renal
stones. Selection of the treatment depends upon various
stone-related, patient-related, and renal anatomical factors.
Patients should be informed about various modalities, their
chances of stone clearance, and morbidity of the procedure.
Treatment should be individualized according to site of stone
and available expertise. We suggest the following algorithm
for the management of these calculi.

v’ Informed patient risk/benefit

v Individualized treatment

Srivastava A, Chipde SS. Management of 1-2 cm renal stones. Indian J Urol 2013;29:195-9
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What is said?

Table 3 Comparison studies of PNL versus RIRS
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ORIGINAL ARTICLE

Super-mini percutaneous nephrolithotomy (SMP) vs retrograde
intrarenal surgery (RIRS) in the management of renal calculi<2 cm:
a propensity matched study

Sunil Bhaskara Pillai' - Arun Chawla' - Jean de la Rosette” - Pilar Laguna’ - Rajsekhar Guddeti' -
Suraj Jayadeva Reddy' - Ravindra Sabnis® - Arvind Ganpule® - Mahesh Desai® - Aditya Parikh’®

Recelved: 18 May 2021/ Accepted: 7 October 2021 / Published online: 12 November 2021
& The Auther(s) 2011

Conclusion

SMP provides early stone-free rates as compared or better

RIRS in a single session combined with reduced morbidity,
in the management of renal calculus of size less than 2 cm.

Although SMP is associated with more early post-operati

pain, it has significantly lower operative times, complication

rates and a shorter hospital stay.

Srudy Design Swone Muodality Cases—N  Stone size (mm)  Months SFR nllil v SFR definition
follow-
up
Zhang [29] RCT LPS 1-2 eml] UMP 6 3 a8 Fragment 16.67
FURS 6 o2 < 3 mm B33
= 'ﬁ'T £ 71 £e7
Zeng [18] RCT LPS 1-2emll RIRS B0 143+34 3 B6.R Fragment 7
SMP B0 15.0+2.9 a97.4 <= 3 mm 7
Kandemir [30] RCT LPS<1.5c§ RIRS ] 11.5 3 867 Mo residual 16.7
PMNL-4.85F¢ 30 10.6 B33 slone 20
Boezini [31] RCT LPS <2 cm SWL 194 13.8+3.1 3 618 Asymptomatic 6.7
RIRS 207 14827 B21 fragment 14.5
PHNL 181 152+33 BT 3 <3 mm 193
Fayad [32] RCT LPS <2 ¢m RIRS 6 14.1+3.0 3 B4.3 Fragment i3
PML-16Fr 6 14.7+3.0 927 =2 mm 5
Akbulut [33) CCT-R LPS<2em PML-18Fr 3 1374625 mm~ | a0.3 Asymplomatic 29
1) RIRS 63 137.7—40.9 mm> R5.7 frag- B
Chick foe ment < 3 mm
P Crrgor [34] CCT-R 1-2 em PNLIE-20F] 56 195+39 1-3 B4 Frag- 035
RIRS 56 183+32 T6.7 ment < 2 mm 53
Dremnirbas [35] RCT 1-25cm PML-14Fr ] 185.86— 1 B0 Fragment 233
RIRS 43 8% 29mm” T4.4 <3 mm 139
181.70—
e
Kumar [36] RCT LPS 1-2 emfl PNL-18Fr 41 133+13 3 951 Frag- 243
RIRS 42 13.1+1.1 Ba.l ment < 4 mm 93
SWL 43 132512 738 7.1
Tee Ty oy g L o | —T o, k] L) e B
RIRS 33 289+17.5 o7 ment < 2 mm 27
Schoenthaler CCT-R-{match) 1-2cm PMNL-14Fr 30 15.1 — 54 — 7
[38] RIRS a0 14.4 BT 7
Ramon de Fata CCT 1-3cm PNL-4.85Fg 8 1.9 cm?® BT7.5 125
[39] RIRS 12 1.3 cm?® Q1.7 B3
Klirac [40] CCT-R <1.5em PMNL <20Fr] 37 1.05+0.22 1-3 BQ Fragment 189
RIRS 36 1.02+0.20 RR.9 <3 mm 16.7
Pan [41] CCT-R 2 3cm PML-18Fr 59 2237+27 1 6.6 Frag- 119
S it

Kruck [42] PMNL-18Fr 12695 Mo stones
RIRS 6.8+609
Oreturk [43] CCT-R 1-2 em PHL 144 1.74+00.15 937 132
] RIRS ] 1.73+0.15 737 53
SWL 221 1.70+0.16 — 3.2
— —
Sabmnis [26] RCT =< 1.5 cm PMNL-4.85Ff 35 1.1 3 a7.1 Mo residual 25.6
Bipc 2 it S - 14 2
Resorlu [44] CCT-R 1-2 em PML 140 17.3+£36 3 a91.4 Fragment 221
RIRS 46 15.6+3.4 BT = % mm 109
viE AL 241 IiQ-l-"fil £ 5 el
Aboutaleb [45] CCT-R 1-2em PHL 19 1.73+0.33 R9.5 3l.6
RIRS 13 1.45+0.32 B4.6 46.2
SWL 24 1.56+0.43 - 41.7
Bozkurt [46] CCT-R 1.5-2 em PHL 42 1.70+0.12 2 9r 9 Fragment 16.7
RIRS a7 1.65 +0.69 B9.2 <3 mm 189
Kuo [47] RCT LP<25cml PNL 15 3 667 6.7
RIRS 13 45.6 0

P N
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Flexible Ureterorenoscopy Versus Shockwave Lithotripsy for Kidney v RETREATMENT
Stones <2 cm: A Randomized Controlled Trial

Table 3 — Rates of complications and further treatments

SWL
(m=70) (n-6GE)

1 mo Complicathons
Patients () Owerall 4 [5.7F) B(11.8)y 0207
SFH_d.HI.:_E:' : ] ~ = o | l'E"I P e .l W
Iu—zu-mm stones 2 (5.4) B (25.0) O.021 I
COrn i anians oy P T YT R T [ g
5 o Mo complications (== &0
Patients () [ ELY) GE (54 3] (882)
SFR-4, n () 55 (7O 4 (EIEY OU03E Crade | (amnalgesia for flank pain] ik (i) =
: . ; . : ) CGrade Il {ancibiotics for urinary I (43 Z2(29)
SFR-0, n [¥) 41 [(59.4] 27 (409] 0032 AR e
1 yr Grade llla (stemting VRS under 55 for 1 [1-4] <4 [(5.49)
Patients {n) 63 54 ohstructing fragments )
SFR-4, n (E] 51 (75.00 43 (67.2) 0322 Fu'.-__-t':f:t =1b - 0 {(00) 0 (OuD)
5FR-0, n [& 38 (559 31 (48.4 0.392 Owerall 14 18 0368
(20.0) (26.5)

11-20-mm sbomes ZE[(Z21.6)

0 = complete absence of any fragments on kidney, ureter, and bladder
ultrasound and X-ray [9]; RIRS = retragrade intrarenal surgery via flexible y
ureterorenoscopy; SWL = shockwave lithotripsy. 54, = spinal anesrhesia; SWL = shockwave lithotripsy: RS = ureteroscopy.

https://doi.org/10.1016/j.euf.2022.04.004 2405-4569/ 2022 European Association of Urology.
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» Evaluating results in short mid and long term
» Nomogram ?? <al

Initial Experience and Evaluation of a Nomogram for Outcome
Prediction in Management of Medium-sized (1-2 cm) Kidney

Nomogram
Stones
PRSP sw. 5. Conclusions
Pre-operathe Hyaronephrosis Yles \:0
Sl 300 s 1245 1718
(s osooe T Counseling of the patient before stone treatment plays a key
il role in the well-being of the patient, and its accuracy con-
Rignt Len . . i . .
S " cerning the estimated SFR is crucial. This nomogram can
B~ give an accurate prediction of the need for reintervention
- — after each treatment option for solitary kidney stones
T T T T T T T T T T T T T T T T T T T T T T T between 1 and 2 Cm.
0 1 2 3 4 5 6 7 8 9 10 1 o .
i There are no existing scoring systems currently usable for
— Trestmens this purpose; however, external validation of the current nomo-
e i % % 2 5 % 5B 3 5 5 EL gram is needed to determine its reproducibility and validity.
IR P R IR

* MP = medium pole; LP = lower pole; UPJ = ureteropelvic junction; UP = upper pole

Fig. 1 - Nomogram. F = female; LP = lower pole; M = male; MP = middle pole; PNL = percutaneous nephrolithotomy; RIRS = relsajxalmg M icali a nd al httpS://dOi-org/]-o' 10 16/j -eUfO 2020- 12 0012

surgery; SWL = shockwave lithotripsy; UP = upper pole; UPJ = ureteropelvic junction; UTI = urinary tract infection.



Cost-effectiveness of Retrograde
Intrarenal Surgery, Standard and Mini
Percutaneous Nephrolithotomy, and
Shock Wave Lithotripsy for the
Management of 1-2cm Renal Stones

Kevin M. Wymer, Vidit Sharma, Tristan Juvet, Dane E. Klett, Bijan J. Borah, Kevin Koo,
Marcelino Rivera, Deepak Agarwal, Mitchell R. Humphreys, and Aaron M. Potretzke

Table 3. Baseline cost-effectiveness analysis results.

Health Services Research W h at i S Sa i d ?

v’ Cost-effectiveness analysis were based on 2 recently
published meta-analyses comparing PCNL, mini-
PCNL, RIRS, and SWL.

v’ A total of 35 studies

O

Index Patient 1 (1-2cm lower pole stone)

: EFFEGTIVE/
- ¥

3y Cost Effectiveness (QALY) ICER ($/QALY) versus RIRS NMB ($) Cost-Effective?

RIRS 5,930 2.946 Reference 288,713 Yes | CONCLUSION

PCNL 10,290 2.951 946,464 284,814 No , . _

Min-PCNL 10,109 9 953 624 075 285203 No Using a Markov decision analytic model, we found that
SIWL 10,916 2943 DOMINATED 283,384 No RIRS is the most cost-effective surgical intervention for
Index Patient 2 (1-2cm non—lower pole stone) renal stones [-Zem in size, repardless of stone location. This
RIR 5,187 2.951 Reference 289,950 Yes | is dependent upon a relatively high SFR, low major compli-
PCNL 9,782 2.949 DOMINATED 285,160 No cation rate, and moderate cost. Although percutaneous
SWL 10,287 2.951 DOMINATED 284,843 No treatment approaches offer higher QALYs relative to RIRS,

Qutputs for the base-case analyses for index patients 1 and 2. For both index patients, RIRS was most cost-effective.

particularly for lower pole stones, cost reductions are neces
sary for these approaches to become cost-effective,

https://doi.org/10.1016/j.urology.2021.06.030




WHAT GUIDELINES SAY AB@IS ?
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Urological
Association

* 21. In symptomatic patients with non-lower pole renal stone burden <20 mm,

clinicians may offer SWL or URS. Strong Recommendation; Evidence Level Grade B

Strong Recommendation; Evidence Level Grade B

o T
e 32. Clinicians should inform patients with lower pole stones >10 mm in size that PCNL has a higher stone-free rate
but greater morbidity. (Index patient 10). Strong Recommendation; Evidence Level Grade B
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* Management of Urolithiasis: EAU Guidelines  ¢yopean

Association
of Urology

Kidney stone 2024

(all but lower pole stone 10-20 mm)

EAU Guidelines on
Urolithiasis

A. Skolarikos (Chair), H. Jung, A. Neisius,
10-20 mm » SWL or Endﬂumlngy* A. Petiik, B. Somani, T. Tailly
G. Gambaro (Consultant nephrologist)
Guidelines Associates: N.F. Davis, R. Geraghty,
R. Lombardo, L. Tzelves

Guidelines Office: C. Bezuidenhout

1. PCNL

>20 mm ™ 2 RIRS or SWL

1. SWL or RIRS

<10mm ™ 2. PCNL

*The term ‘Endourology’ encompasses all PCNL and URS interventions.

PCNL = percutaneous nephrolithotomy; RIRS = retrograde intrarenal surgery; SWL = shock wave lithotripsy; URS =
ureteroscopy



Lower pole stone

(> 20 mm and < 10 mm: as above)

al

¥ Management of Urolithiasis: EAU Guideline ¢ opean

Association
of Urology

2024

10-20 mm

Unfavourable
factors for SWL**

Mo

Yes

v

SWL or Endourology*

1. Endourology*
2. SWL

EAU Guidelines on
Urolithiasis

A. Skolarikos (Chair), H. Jung, A. Neisius,

A. Petiik, B. Somani, T. Tailly

G. Gambaro (Consultant nephrologist)
Guidelines Associates: N.F. Davis, R. Geraghty,
R. Lombardo, L. Tzelves

Guidelines Office: C. Bezuidenhout

*The term ‘Endourology’ encompasses all PCNL and URS interventions.
PCNL = percutaneous nephrolithotomy; RIRS = retrograde intrarenal surgery; SWL = shock wave lithotripsy; URS =

ureteroscopy
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% French Association of Urology : Guidelines of
v~ surgical management of urolithiasis Hﬂj
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¥ surgical management of urolithiasis
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-
Follow up Endourology +/
or ESWIL
Postural therapy
or Endourology

+/- Postural

therapy

ESWL
or Endourology
+/- Postural
therapy




EAU and AUA recommendations based on renal stone size and location.

» J Clin Med. 2024 Feb 16;13(4):1114. doi: 10.3390/jcm13041114 3

Anatomical Location Stone  Type of Intervention (EAU) Type of
in Collecting System  Size Intervention
(AUA) al Guidelines for Kidney Stones: Overview and Comprehensive
Upper/middle <10 mm 1.SWL or URS (first line) SWL or URS |
calyces/renal pelvis 2. PCNL (second line)
10-20  PCNL/URS or SWL SWL or URS Renal
mm
>20 mm 1. PCNL (first line) 1. PCNL (first line)
2. URS or SWL (second line) 2. URS or SWL
(second line) Non-lower pole LuweT pole
Lower pole <10 mm 1.SWL or URS (first line) SWL or URS
2. PCNL (second line)
10-20 SWLor URS/PCNL (favourable 1. PCNL/URS (first 10-20 10-20
et A <10 mm mm | P20 mm <10 mm mm |[[>20 mm
mm factors for SWL) line)
ﬁ :
s PCNL/URS as first line, SWL as 2. SWL (second l
second line (unfavourable factors line) (E—
for SWL) URS/SWL AUA: 1) PCNL URS/SWL AUA: 1) PCNL
— — URS/SWL 2) URS/SWL 1) Endouro- || | 2) URS/SWL
=20 mm 1.PCNL (first line) 1. PCNL (first line) EALL: logy
2. URS or SWL (second line) 2. URS or SWL Endouro- 2) sWL
. logy/SWL
(second line) EAL:
Endourclogy/
Openinanew tab e
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CONCLUSION

> The choice of technique is multifactorial and is based on the advantages and limitations of

each, but also on the clinical context (e.g., morbid obesity, general health status, coagulation

) &

JOROLO

disorders, pregnancy), and the availabity of the technic.

» The challenge 1s finding a balance between the least invasive procedure and the objective of

achieving the stone-free status.

> Counselling patient 1s the main condition to succeed the treatment.






Thank you for your attention!
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