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Introduction Lithotripsy during retrograde intrarenal surgery (RIRS) can be achieved either by fragmenta-
tion and extraction or dusting with spontaneous passage. We aimed to perform a systematic review on the
safety and stone-free rate after RIRS by comparing the techniques of dusting vs fragmentation/extraction.
Material and methods This review was performed according to the Preferred Reporting Items for Systemat-
ic Reviews and Meta-analyses statement. The inverse variance of the mean difference and 95% Confidence
Interval (Cl), Categorical variables were assessed using Cochran-Mantel-Haenszel Method with the random
effect model and reported as Odds Ratio (OR) and 95% Cl. Statistical significance was set at p <0.05.

Results There were 1141 patients included in 10 studies. Stone size was up to 2.5 cm All studies used hol-
mium laser for lithotripsy. Meta-analysis showed no significant difference in surgical time (MD -5.39 minutes
95% Cl -13.92-2.31, p = 0.16), postoperative length of stay (MD -0.19 days 95% CI-0.60 —-0.22, p=0.36),
overall complications (OR 0.98 95% Cl 0.58—1.66, p = 0.95), hematuria (OR 1.01 95% Cl 0.30-3.42, p = 0.99),
postoperative fever (OR 0.70 95% Cl 0.41-1.19, p = 0.19) and sepsis (OR 1.03 95% Cl 0.10-10.35, p = 0.98),
immediate (OR 0.40 95% Cl 0.13-1.24, p = 0.11) and overall stone-free rate (OR 0.76 95% Cl 0.43-1.32,

p =0.33), and retreatment rate (OR 1.35 95% Cl 0.57-3.20, p = 0.49) between the groups.

Conclusions This systematic review infers that urologists can safely use either option of fragmentation
and basket extraction or dusting without extraction to achieve similar outcomes as both techniques are
similar for efficacy and safety.
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INTRODUCTION

Recent technological advances have led to greater
utilization of retrograde intrarenal surgery (RIRS)
for renal stones, because of its established efficiency
and safety profile. Digital, disposable and miniatur-
ized ureteroscopes with improved deflection, among
other improvements, have turned RIRS into the
commonest approach to treat kidney stone disease
(KSD), with about 60% of the procedures performed
by this route [1]. Although RIRS is an accepted mo-
dality for KSD management in both the European
Association of Urology and American Urological As-
sociation guidelines [2, 3], there is still controversy
on the best approach for managing fragments post-
laser lithotripsy. Fragments can either be directly
extracted with a basket (‘basketing’) or they can be
turned into dust and left in situ so that they can
be passed spontaneously as fine dust (‘dusting’).
Both procedures have pros and cons and no specific
consensus exists on the best approach as shown by
the Endourology Disease Group Excellence (EDGE)
consortium study [4].

This study aimed to systematically review the safe-
ty and efficacy of RIRS by comparing the techniques
of dusting vs fragmentation/extraction.

Evidence acquisition
Aim of the review

The present study aims to systematically review the
safety (i.e. complications) and efficacy (i.e. stone-
free rate) after RIRS using dusting lithotripsy
as compared to RIRS wusing basketing devices
(baskets) for kidney and upper ureteral stones.
The primary outcome was to assess if there was
any difference in the immediate and overall stone-
free rate (SFR) and retreatment rate between
the two procedures. The secondary outcome was
to evaluate for differences in surgical time, length
of stay, and postoperative complications between
the two techniques.

Literature search

This review was performed according to the 2020
Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) framework.
An extensive literature search was performed on
16th February 2022, using MEDLINE, EMBASE,
and Cochrane Central Controlled Register of Tri-
als (CENTRAL). Medical Subject Heading (MeSH)
terms and keywords such as ‘kidney or renal or
ureter’, ‘stone or calculi’, ‘lithotripsy’, ‘laser or

holmium or shockwave or thulium’ ‘retrograde in-
trarenal surgery or RIRS or ureteroscopy’, were
used. The search was restricted to English papers
only. No date limits were imposed. Animal and
pediatric studies were also excluded. Appendix 1
(http://ceju.online/journal/2022/appendix_2230.pdf)
shows the search strategy. The review protocol was
submitted for registration in PROSPERO (registra-
tion CRD 42022311306).

Selection criteria

The PICOS (Patient Intervention Comparison Out-
come Study type) model was used to frame and an-
swer the clinical question. P: Adults with kidney
and upper ureteral stones undergoing RIRS with
laser lithotripsy; Intervention: stone fragmentation
and extraction of fragments with baskets; Com-
parison: in situ dusting only; Outcome: surgical
time, length of postoperative stay, overall complica-
tions, infection-related complications (fever defined
as body temperature >38°C, urinary tract infec-
tions, sepsis), the incidence of postoperative hema-
turia, immediate and overall stone-free rate, and
retreatment rate; Study type: Randomized, pro-
spective non-randomized, and retrospective stud-
ies. Patients were assigned to two groups according
to the type of lithotripsy strategy (fragmentation/
basketing vs in situ dusting).

Identification of studies via databases and registers
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Figure 1. Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram of the studly.
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Study screening and selection

Two independent authors screened all retrieved re-
cords through Covidence Systematic Review Man-
agement® (Veritas Health Innovation, Melbourne,
Australia). A third author solved discrepancies via
mutual consensus. Studies were included based
on PICOS eligibility criteria. Retrospective, pro-
spective nonrandomized, and randomized stud-
ies were accepted. Meeting abstracts were also

Table 1. Study characteristics

included. Reviews, case reports, letters to the
editor, and editorials were excluded. The full text
of the screened papers was selected if found rele-
vant to the purpose of this study.

Statistical analysis
Surgical time and postoperative length of stay were

pooled using the inverse variance of the mean dif-
ference with a random effect, 95% Confidence Inter-

Type of laser

Type Type Inc!uspn Exclusion criteria for dusting Laser gettmg Laser se?tmg Definition
of study of paper criteria . dusting extraction of SFR
& extraction
Alkan 2016 Prospectwle Meeting Stone size Not mentioned Holmium Not mentioned Not mentioned <4 mm
non-randomized abstract 1-4cm
Bagadia Meeting Stone size . . 0.2-0.4J, 1-2J, .
2017 RCT abstract 15-25cm Not mentioned Holmium 30-50 Ha 510 Hz Not mentioned
El-Nahas ) Stone size ) . 0.3-0.5)J 1-1.2
E ) <
2019 Retrospective Full text 152 em Not mentioned Holmium 15-20 Ha 6-10 Hz <4 mm
Pregnant women,
children,
and patients
. coagulation
Symptomatic ) )
Meeting single primary disorders, medical
Elzayat 2020 RCT ; problems that Holmium 0.5J, 20 Hz 2J,5Hz Not mentioned
abstract proximal urete- ) ;
: hinder anesthesia,
ric stone <2 cm .
recent active
infection, urinary
tract abnormalities
and previous
ureteric surgery
Unilateral single
) stone
Meeting . . . . 0.2-0.4 1, 1-2J, .
Gamal 2015 RCT abstract in pelvis Not mentioned Holmium 20-30 Ha 45 Hy Not mentioned
of 2cm,
age >18
Prior ipsilateral
Stone size upper urinary tract
reconstruction,
5-20 mm, . .
history of ipsilateral
age 18-80, X
) ureteral stricture,
Humphreys Prospective location at the histor No residuals
phrey P A Full text UPJ or above, tory Holmium Not mentioned Not mentioned ;
2018 non-randomized abdominopelvic of any size
ureteral stone .
: radiotherapy,
if already . o
spinal cord injury,
present ;
simultaneously neurogenic bladder,
scheduled staged
ureteroscopy
Consecutive
Lee 2016 Retrospective Full text patients who Not mentioned Holmium Not mentioned Not mentioned <3mm
underwent RIRS
Lee 2017 RCT Meeting stone size Not mentioned Holmium Not mentioned Not mentioned
abstract <2cm
Multescu Prospective Stone size . . 1-1.2J,
2014 non-randomized Full text <2 cm, age >18 Not mentioned Holmium 0.5Jx12Hz 3-10 Hy <1l mm
Meeting Stone size . . . 1-1.2], )
Zhong 2019 RCT abstract <2 cm, age >18 Not mentioned Holmium Not mentioned 3-10 Hy Not mentioned

RCT — randomized clinical trial; J — joule. Hz: Hertz; SFR — stone-free rate



CENTRAL EUROPEAN |

vals (CI), and p-values. Incidence of overall compli-
cations, hematuria, fever, urinary infections, sepsis,
retreatment rate, and SFR were assessed using Co-
chran-Mantel-Haenszel Method with the random
effect model and reported as Odd Ratio (OR), 95%
CI, and p-values. Analyses were two-tailed and the
significance was set at p <0.05 and a 95% CI. OR
less than one indicates a lower risk in the dusting
group. Study heterogeneity was assessed utilizing
the I2 value. Substantial heterogeneity was defined
as an I? value >50%. Meta-analysis was performed
using Review Manager (RevMan) 5.4 software
by Cochrane Collaboration. The quality assessment
of the included studies was performed using the Co-
chrane Risk of Bias tool, using RoB 2 for random-
ized studies and ROBINS-I for non-randomized
ones [5, 6].

OURNAL OF UROLOGY

Evidence synthesis

The initial literature search retrieved 1018 papers.
After removing 15 duplicates, 1003 studies were left
for screening. Another 979 papers were excluded
against the title and abstract screening because they
were irrelevant to the purpose of this study. The full
texts of the remaining 24 studies were screened and
14 papers were further excluded for lack of speci-
ficity of data or duplicate studies. Finally, 10 stud-
ies were accepted and included for meta-analysis.
Figure 1 shows the PRISMA flow diagram.

Study characteristics and quality assessment

Ten studies compared dusting and basketing
in RIRS for kidney and upper ureteral stones. There
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Figure 2. Risk of bias in non-randomized controlled trials (ROBINS-1). A) Risk of bias graph: review authors’ judgements about
each risk of bias item presented as percentages across all included studies. B) B) Risk of bias summary: review authors’ judge-

ments about each risk of bias item for each included study.
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were 3 prospective non-randomized studies [4, 7,
8], 2 retrospective studies [9, 10] and 5 randomized
clinical trials [11-15].

Study characteristics are summarized in Table 1.
There were 1141 patients included in 10 studies:
495 patients underwent dusting and 646 underwent
basketing. Figure 2 shows the details of quality as-
sessment in the retrospective and prospective non-
randomized studies. One study showed a critical
risk of bias, two studies a serious and the remaning
two studies a moderate risk of bias. The most com-
mon reason for the risk of bias was in the measure-
ment of outcomes, followed by risk in the selection
of the reported results. Figure 3 shows the details
of quality assessment in the prospective random-
ized studies. Three studies showed a low overall risk
of bias and the remaining two had a moderate over-

all risk of bias. The most common reason for the
risk of bias was in the measurement of outcomes,
followed by risk from the randomization process.

Meta-analyses of surgical time and length of stay

Meta-analysis from 6 studies (408 cases in dusting and
559 cases in basketing group) showed no significant
difference in surgical time between the groups (MD
-5.39 minutes 95% CI -13.92-2.31, p = 0.16). Study
heterogeneity was substantial (I 94%) (Figure 4A).
Meta-analysis of 2 studies (119 cases in dusting
and 138 cases in basketing group) showed no signif-
icant difference in postoperative length of stay be-
tween the groups (MD -0.19 days 95% CI -0.60 — -0.22,
p = 0.36). Study heterogeneity was substantial
(I 91%) (Figure 4B).
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Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result
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Figure 3. Risk of bias in randomized controlled trials (ROB-2). A) Risk of bias graph: review authors’ judgements about each risk
of bias item presented as percentages across all included studies. B) Risk of bias summary: review authors’ judgements about

each risk of bias item for each included study.
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Meta-analysis of overall complications

Meta-analysis from 4 studies (241 cases in dust-
ing and 340 cases in basketing group) showed that
overall complications did not differ significantly
between the groups (OR 0.98 95% CI 0.58-1.66,
p = 0.95) Study heterogeneity was not significant

(I2 0%) (Figure 5A).

Meta-analysis of postoperative hematuria

Meta-analysis from 6 studies (310 cases in dusting
and 449 cases in basketing group) showed no signif-
icant difference in the occurrence of postoperative
hematuria (OR 1.01 95% CI 0.30-3.42, p = 0.99).
There was no significant heterogeneity among the
studies (I 0%) (Figure 5B).

Test for overall effect: Z = 1,40 (P = 0,16}

A) Dusting Basketing Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI

Alkan 2016 58,7 183 115 7?51 32,4 153 17,5% -15,40[-21,63,-9,17] -
Bagadia 2017 72 12 24 54 14 24 16,8% 18,00 [10,62, 25,38] -
EF-Nahas 2019 758 208 51 91,2 30,2 56 14,1% -15,40 [-26,74, -4,08] —
Humphreys 2018 359 178 6B &74 533 B2 13,5% -31,50 [-43,79, -19,21] —
Lee 2016 821 21 76 B25 2,5 172 19,5% =0,40 [-1,00, 0,20]
Zhong 2019 24,02 13,52 74 2201 13,1 72 1B,5% 2,01 [-2,31, ,33] -
Total (95% CI) 408 559 100,0% -5,80 [-13,92, 2,31]

Heterogenehy: Taw* = §7,68; ChF = 78,62, df = 5 (P < 0.00001); F = 94%

-0 0 50 100

Favours Dusting Favours Basketing

T

Test for overall effect 2= 0,91 (P = 0,36)

B) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95%CI IV, Fixed, 95% CI
Er-Nahas 2018 $5 13 51 2508 56 934X 0,00H043,0.43] 1r
Humphreys 2018 331 68 5066 B2 66N -200[-451,-1.20] —

Total (95% CI) 119 138 100,0% -0,19 [-0,60,0,22]
Heterogenehy: ChE = 11,68, df = 1 (7 = 0,0006); £ = 1% _& _Ilz 0 il "\

Favours [experimental] Favours [control

Figure 4. Meta-analysis of A) surgical time and B) postoperative stays in studies comparing dusting vs basketing in retrograde

intrarenal surgery (RIRS).

A) Dusting Basketing 0dds Ratio 0dds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
E-Nahas 2019 4 51 5 56 146X 0,87 0,22, 3,43] S
Lee 2018 B 76 19 172 360%  0.95[040,2.27] .
Multescu 2014 CR )] 340 09 1,00 10,18, 5,28] S
Zhong 2019 14 74 13 72 304X 1,06 [0,46, 2,44]
Total (95% CI) 241 340 100,0% 0,98 [0,58, 1,66]
Total events 2§ 40
Heterogeney: Tau? = 0,00; Che = 0,07, dF = 3 (P = 1,00); ¥ = 0K bt o1 1 10 1o
Testfor overall effect: 2 = 0,07 (P = 0,95) Favours Dusting Favours Basketing
B) Dusting Basketing Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Alkan 2018 0 115 0 153 Not estimablke
Bagadla 2017 0 24 0 24 Not estimable
EFNahas 2019 0 51 1 56 27.8% 0,36[0,01,9,02 =
Lee 2016 z2 7% 3 172 351% 1,52[0,25,9,30] Bl
Lee 2017 0 4 0 4 Not estimable
Multescu 2014 2 A 2 40 37.2%  100[0,13,7,47] ——
Total (95% CI) 310 449 100,0% 1,01 0,30, 3,42] i
Totl events . 4 ] .
Heterogenehty: Ch = 0,59, df = 2 (P = 0),74); I = 0% Ib.l)i 0{1 llb 100:
Test for overall effect: Z = 0,01 (P = 0,99} Favours Dusting Favours Basketing

Figure 5. Meta-analysis of A) overall complications and B) hematuria in studies comparing dusting vs basketing in retrograde

intrarenal surgery (RIRS).
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Meta-analyses of infectious complications

Meta-analysis from 9 studies (470 cases in dust-
ing and 614 cases in basketing group) showed that
the incidence of postoperative fever did not differ
significantly between the groups (OR 0.70 95% CI
0.41-1.19, p = 0.19). Study heterogeneity was sub-
stantial (I?2 54%) (Figure 6A).

Meta-analysis from 2 studies (125 cases in dust-
ing and 128 cases in basketing group) showed that
the incidence of postoperative sepsis did not differ
between the groups (OR 1.03 95% CI 0.10-10.35,
p = 0.98). There was no significant heterogeneity
among the studies (I? 2%) (Figure 6B).

There was only one study reporting postoperative uri-
nary infections, making meta-analysis not feasible.

Meta-analyses of stone-free rate
and retreatment rate

Meta-analysis from 3 studies (64 cases in dusting
and 64 cases in basketing group) showed that im-
mediate SFR did not differ significantly between
the groups (OR 0.40 95% CI 0.13-1.24, p = 0.11).
Study heterogeneity was not significant (I 0%)
(Figure 7A).

Meta-analysis from 8 studies (474 cases in dusting
and 582 cases in basketing group) showed that the
overall SFR did not differ significantly between the
groups (OR 0.76 95% CI 0.43-1.32, p = 0.33). Study
heterogeneity was moderate (I 62%) (Figure 7B).

Meta-analysis from 3 studies (159 cases in dust-
ing and 178 cases in basketing group) showed that
the retreatment rate among patients who were not
stone-free did not differ significantly between the
groups (OR 1.35 95% CI 0.57-3.20, p = 0.49) Study
heterogeneity was not significant (I 0%) (Figure 7C).

DISCUSSION

Technological advancements such as scope minia-
turization, smaller ureteral access sheath (UAS),
intraoperative fluid control devices, and high-
power lasers are contributing to improvements in
RIRS safety and efficiency [1]. Stone fragmenta-
tion and fragment removal has been utilized for de-
cades for lithotripsy. New laser improvements such
as Moses technology, and pulse modulation allow
for a more efficient stone fragmentation using the
least amounts of energy to complete lithotripsy [16].
Fragmentation requires fragment removal using
a basket. This can help to improve SFR and allow

Test for overall effect: Z = 1,32 (P = 0,18}

A

) Dusting Basketing 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Alkan 2018 101 115 141 153 1§,2% 0,81 [0,27, 1,38] —T
EFNahas 2019 0 51 44 58 15,7% 0,38 0,17, 0,91] ——
Ezayat 2020 15 20 1B 20 &7% 0,33 [0,06, 1,97] —
Gamal 2015 0 23 21 23 41X 0,63 10,10, 4,21] R
Humphreys 2018 38 &7 55 74 17,7% 0,48 [0,24, 0,98] —
Lze 2016 66 76 153 172 1§,1X 0,82 [0,38, 1,86] T
Lze 2017 4 4 4 4 Not estimable
Mulescu 2014 38 40 38 40 A1x 0,49 10,04, 5,60] —
Zhong 2019 58 74 44 72 17,3% 2,50 [1,20, 5,24] —
Total (95% CI) 470 614 100,0% 0,70 [0,41, 1,19] e
Total events 3rz 519
Heterogenety: Tauw® = 0,29; Chi = 15,24, df = 7 (P = 0,03); F = 54% Iﬁ)i)l 011 llb 100‘

Favours Dusting Favours Basketing

Tast for overall effect: 2 = 0,03 (P = 0,98}

B) Dusting  Basketing 0dds Ratio 0dds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
El-Nahas 2018 1 51 0 56 439%  3,36(0,13, 84,26] —r
Zhong 2019 0 M 1 1 500 0320001 7,98 —T
Total (95% C)) 125 128 1000% 103 (0,10,1035] pe
Total events 1 1
Heterogenety: Tau® = 0,06; ChF = 1,02, df m 1 (P ,31); P 2X h TR & o

Favours Dusting Favours Basketin

Figure 6. Meta-analysis of postoperative A) fever and B) sepsis in studies comparing dusting vs basketing in retrograde intrarenal

surgery (RIRS).
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Test for overall effect: Z = 0,98 (P = 0,33)

A) Dusting  Basketting 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Bagadia 2017 15 24 20 24 714%  0,3300,09,1,29] ——
Muftescu 2014 {1} 1 0 0 220 123% 0,32[0,01, 8,26] —
Multescu 2014 {2} 19 20 18 20 162% 10010006 17,18 I S—
Total (95% CI) 64 64 100,0% 0,40 (0,13, 1,24] 4
Total events 53 58
Heterogenetty: Tawk = 0,00; Chi = 0,49, df = 2 (P = 0, 78); F = 0X 03102 Uw‘ ' ‘
. 1 10 500
Test for overall effect: 2= 1,59 (P = 0,11} Favours [Dusting] Favours [Basketting]
B) Dusting Basketting Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
alkan 2016 101 115 141 153 16,0% 0,61 [0,27, 1,38] ——
E-Nahas 2019 30 51 44 56 156X 0,39 [0,17, 0,91]
Elzayat 2020 30 4 1B 20 B.0X 0,33 [0,07, 1,70] L
Camal 2015 40 46 19 23 9,8% 1,40 [0,35, 5,57] —T
Humphreys 2018 a0 &8 61 Bz 17,7% 0,49 [0,25, 0,98] ——
Lee 2016 L] 78 153 172 15.9% 0,62 [0,38, 1,88] —
Lee 2017 4 4 4 4 Not estimable
Zhong 2019 58 74 44 7z 17,0% 2,50 [1,20, 5,24] —_—
Total (95% CI) 474 582 100,0% 0,76 [0,43, 1,32] -
Total events 370 484
Heterogenehy: Tauw® = 0,34; Chi¥ = 15,94, df = & (P = 0,01); F = §2% Ib.01 051 1'5) 100=

Favours [Dusting] Favours [Basketting]

Test for overall effect: Z = 0,69 {P = 0,49)

C) Dusting Basketing Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Ek-Nahas 2019 12 51 9 56 734% 1610061, 4.21]
Humphreys 2018 1 &8 1 682 100% 1,21[0,07,19,7] ]
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Figure 7. Meta-analysis of A) immediate and B) overall stone-free rate, and C) retreatment rate in studies comparing dusting

vs basketing in retrograde intrarenal surgery (RIRS).

for stone analysis with the potential implementa-
tion of therapeutic strategies to prevent future
episodes of nephrolithiasis [17]. In our review,
the most common setting for fragmentation us-
ing the holmium laser was 1-2 J and 4-6 Hz. Pi-
etropaolo et al. have shown how high-power Hol-
mium lasers have brought to the endourology
armamentarium the ability to select high-frequency
laser pulses while working with low energy which
is called ‘stone dusting’ [18].

The alternate options are pop-dusting and pop-corn-
ing. Laser settings at lower pulse energy (0.2-0.6Joule)
and higher pulse frequency (50-80Hz) reduce retro-
pulsion and result in small dust-like particles, small
enough to be spontaneously evacuated or actively as-
pirated [19].

The popular dusting setting in the studies included
in our review was 0.2-0.5 J and 15-20 Hz. How-

ever, this was variable across different centers and
reflected the personal practice. Dusting depends on
gravity aided expulsion or active aspiration of dust
post lithotripsy. Both dusting and fragmentation
can be done using low and high power Holmium la-
sers by adjusting the energy, pulse, and frequency
to derive the optimal power output. In our review,
studies reported exclusively the use of Holmium
lasers. Whether we dust or fragment in holmium
laser lithotripsy, an understanding of laser set-
tings is essential to optimize various techniques for
lithotripsy. During contact laser lithotripsy, the use
of high pulse/energy settings leads to a greater loss
in stone mass and is an important variable when
using a fragmentation approach. Low pulse/energy
settings result in smaller fragments, and along with
high frequencies, is the foundation for purposeful
dusting [20]. Eventually, a balance should exist be-
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tween total power output and irrigation flow while
performing flexible ureteroscopy at all times to
prevent high intrarenal pressure and temperature.
This is even more important when using the newer
super pulsed Thulium Fibre Laser (TFL) [21].
Despite the first reports about three decades ago,
the definition of ‘stone dust’ has no consensus.
D'yakonov et al., studying an in vitro model, con-
cluded that the maximum size of particles should
not exceed 200-400 um in dusting [22]. Recently,
Keller et al. proposed that dust particles should be
a size limit of <250 um because at this size, they
spontaneously float during surgery, do not sediment
fast, and are suitable for aspiration through the work-
ing channel of a 3.6 Fr flexible ureteroscope [23].
Newer technologies and lasers, like the Moses effect
and TFL, provide a myriad of laser setting options
by changing pulse widths/frequency/energy settings
making both dusting and fragmentation with ex-
traction equally attractive lithotripsy alternatives
but pose a clinical dilemma as to which is the best
choice for different stone locations and composition
[24, 25, 26].

Dusting has fewer requirements for the use of re-
trieval baskets and graspers and may obviate the
need for UAS, which potentially reduces the risk
of ureteral trauma. In a recent meta-analysis, high
power laser lithotripsy appears to require shorter
operative time, with similar stone-free and compli-
cation rates as compared with low-power tradition-
al lithotripsy in clinical practice [27, 28]. However,
this advantage seems to be lost with higher stone
burdens as was stated in experimental studies.
Irrespective of the type of laser or setting one
must be extremely careful of complications due to
increased intra-renal pressure and temperature
at high laser frequencies and energies especially
if a UAS is not used as was noted by Aldoukhi et al.
[29]. Hence, the dogma on which modality is best
for RIRS lithotripsy outcomes in renal and ure-
teric stones. In our review, only 2 studies included
ureteral stones [4, 11] and the rest were for renal
stones. The mean stone diameter ranged from 1 to
2.5 cm in the majority of the studies with only Al-
kan et al. including renal stones up to 4 cm [7].
Following flexible ureteroscopy, there are variable
results regarding SFR of dusting and fragmenta-
tion techniques. In some studies, the fragmenta-
tion lithotripsy plus basketing technique has been
shown to provide a better immediate SFR [9, 19].
However, in some pediatric studies, the SFR didn’t
differ between dusting vs fragmentation/extrac-
tion groups [30]. Our meta-analysis showed that
both techniques are comparable regarding imme-
diate (OR 0.40 95% CI 0.13-1.24, p = 0.11) and

overall stone-free rates (OR 0.76 95% CI 0.43-1.32,
p = 0.33) which were assessed heterogeneously in
the different studies included, ranging from 1 month
to 3 months post-intervention by using a single or
combination of imaging modalities. Danilovic et al.
have recommended that if immediate endoscopic
evaluation post-RIRS shows residual fragments
<2 mm, a CT scan should be performed 3 months
after surgery to assess the overall SFR [31].
Despite a lack of consensus on the definition of re-
sidual fragments and imaging protocol to evaluate
patients after RIRS, our review showed that the
need for reintervention following either technique
was similar in the studies reporting a persistence
of residual fragments (OR 1.35 95% CI 0.57-3.20).
This reiterates that both methods are efficacious
with a similar intraoperative time (MD -5.39 min-
utes 95% CI -13.92-2.31, p = 0.16). Most likely the
time spent on basketing and extraction equates
to the time a surgeon spends on carefully dusting
the stones to avoid large residual fragments.

From our meta-analysis, it is clear that neither
small residual fragments (between 2-4 mm) nor
dust imposes the patient a significant risk of re-
operation. Our data also supports that both tech-
niques can be performed as outpatient surgery and
there was no difference in the hospital stay. Hence,
RIRS irrespective of the technique used, if executed
safely, remains a day surgery procedure as long as
there are no complications [32].

Infection is one of the most common complications
after RIRS and can be associated with significant
morbidity for patients. A recent review showed that
the overall risk of sepsis following RIRS was 5%
[33]. That study identified modifiable risk factors
for sepsis such as preoperative stent placement,
positive urine culture, and longer procedural time.
We analyzed postoperative complications by com-
paring dusting versus basketing and found no differ-
ence in sepsis, postoperative fever, or post-operative
hematuria between the two lithotripsy techniques.
The most important factor to prevent postoperative
urinary tract infection is to obtain a sterile urine
culture before surgery [2]. Additionally, increased
intrarenal pressure is one of the main reasons that
the bacteria in a colonized collecting system enter
the bloodstream via the pyelovenous backflow [34].
To prevent any unwanted infectious side-effects
due to high intrarenal pressures, UASs are used
to provide an efficient outflow and decrease intrare-
nal pressure [35]. In our review, the utility of UAS
was mentioned in four studies for both cohorts. The
overall complication rates were similar for both
groups with similar operative times. Therefore,
our data support that both lithotripsy techniques
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have the same safety profile and should not influ-
ence surgeon strategy when stratifying patients
for RIRS. Akin to using a personalized stone ap-
proach in endoscopic combined intrarenal surgery,
in RIRS too lithotripsy strategy should be decided
as per the surgeon's experience, the technology
available, the need for fragments for stone composi-
tion, and the patient’s profile [36].

This study has some limitations. With a paucity
of data for stone location and stone characteristics
in the reported studies, no deductions could be made
on which technique favors a particular stone type
or location. All studies uniformly used Holmium la-
ser with most studies clearly stating the preferenc-
es for laser settings. Although the risk of bias in the
studies is acceptable, the definition of dusting and
laser settings are all varied among the centers and
even among surgeons within the same center, hence
the pooled outcome of results from different studies
will be less accurate unless individual patient data
is put together and analyzed. Further, the hetero-
geneity in reporting of residual fragments size, and
diversity in using imaging modality to determine
SFR exposes the urgent need to populate consensus
statements in guideline recommendations for RIRS
so that prospective future studies have a uniform
reporting of outcomes [37]. However, we have been
able to highlight the utility of both techniques for
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