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ABSTRACT

Objective: To compare the operative time and stone-free rates between dusting alone and dusting with basket
extraction in patients with 15-20 mm renal calculi.

Study Design: Prospective observational study

Place and Duration of Study: This study was conducted at the Department of Urology, Al-Kafeel Hospital, 56001,
Karbala, Irag from 1% January 2024 to 31% December 2024,

Methods: 164 consecutive patients were enrolled. Seventy-three patients underwent dusting with basket extraction,
while 91 patients were treated with dusting alone. Stone burden were assessed using non-contrast computed
tomography by measuring maximal axial diameter and calculating ellipsoid stone volume. Patients were followed
for 4 weeks postoperatively. Primary outcomes were operative time and stone-free fate, while secondary outcomes
included perioperative complications.

Results: Mean operative time was significantly longer in the dusting with extraction group compared with the
dusting-only group (72+10 vs 59+8 minutes; mean difference 13 minutes, 95% CI 10-16). The stone-free rates at 4
weeks was 91% in the extraction group and 86% in the dusting group, with an absolute difference of 5% (95% CI —4
to 13), which was not statistically significant. Complications were infrequent and minor, with no major adverse
events reported.

Conclusions: In patients with 15-20 mm renal calculi, laser dusting alone achieves stone-free rates comparable to
dusting with basket extraction while significantly reducing operative time. The use of standardized non-contrast
computed tomography-based volumetric assessment enhances the reliability of stone-burden evaluation and should
be considered in future clinical trials and routine practice.
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INTRODUCTION

Renal stone disease represents a significant global
health burden, with increasing prevalence and
recurrence rates, leading to substantial morbidity and
healthcare costs.2

Advances in  endourological techniques have
revolutionized the management of nephrolithiasis,
positioning flexible ureteroscopy (fURS) as a
cornerstone modality for the treatment of renal calculi,
particularly those of small to moderate size.®* The
widespread adoption of fURS is attributed to its high
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efficacy, minimally invasive nature, and favorable
safety profile when compared with open or
percutaneous surgical approaches.®

Flexible ureteroscopy has become a standard treatment
for renal calculi <20 mm, offering high success rates
with minimal morbidity. Advances in laser technology
and flexible scopes have widened its role in modern
endourology. Although basket extraction ensures
immediate removal of fragments, it increases operative
time and costs. Dusting is quicker and avoids basket
use, but residual fragments may persist. Accurate stone
measurement is critical: volumetry is superior to
diameter alone. Therefore, we conducted a prospective
study to compare dusting and dusting with extraction in
15-20 mm renal stones, employing standardized CT
volumetry. Laser lithotripsy, most commonly utilizing
the holmium:yttrium-aluminum-garnet (Ho:YAG) laser,
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is the standard method for stone fragmentation during
fURS.® However, optimal management of the resulting
stone fragments remains a subject of ongoing debate.
Two principal strategies are currently employed: active
extraction of fragments using retrieval devices, and
fragmentation without extraction (dusting), wherein
fine particles are left in situ to pass spontaneously
through the urinary tract.”®

Proponents of fragment extraction argue that it
maximizes stone-free rates and reduces the likelihood
of residual fragments, which are associated with
recurrent stone formation, persistent symptoms, and the
need for secondary interventions.*® Conversely,
advocates of the no-extraction approach emphasize
reduced operative time, lower intrarenal pressure,
decreased risk of ureteral trauma, and potential cost
effectiveness, particularly when residual fragments are
sufficiently small to permit spontaneous clearance.'3
Despite numerous studies evaluating both techniques,
there remains no clear consensus regarding the
superiority of one approach over the other.!4®
Variability in stone characteristics, patient factors,
surgical expertise, and definitions of stone-free status
further complicate direct comparisons.‘® Therefore, a
comprehensive evaluation of extraction versus no-
extraction strategies during flexible ureteroscopy is
warranted. This study aims to critically compare the
clinical outcomes of stone fragment extraction versus
no extraction following laser lithotripsy during flexible
ureteroscopy for renal stones, focusing on stone-free
rates, operative time, perioperative complications, need
for auxiliary procedures, and overall patient
outcomes.’

METHODS

This prospective, single-center observational study at
Al-Kafeel Hospital from 1%t January 2024 to 31%
December 2024 vide letter No.
4545/QM/Approval/3839JFHF  dated  21.12.2023
Written informed consent obtained. Adults >18, renal
stones 15-20 mm confirmed by NCCT were included.
Prior PCNL, abnormal renal anatomy, strictures, or
anesthesia contraindications were excluded. Group A
(dusting with basket extraction, n=73) vs Group B
(dusting only, n=91). Performed under GA with flexible
ureter scopes and Ho:YAG laser. Double-J stent placed
in all patients. Stone measurement: NCCT with
maximal diameter and ellipsoid formula (/6 x length x
width x depth). Cumulative volume reported for
multiple stones. <3 mm slice thickness, standardized
settings, blinded radiologists. Follow-up: NCCT at 4
weeks. SFR defined as no fragments >2 mm.
Complications graded by Clavien-Dindo. Statistics: t-
test and y2 Effect sizes and 95% CI reported. Sample
size determined a priori for >10% SFR difference with
80% power.

RESULTS

Groups similar in demographics and stone size
(17.1£1.1 mm vs 16.4£1.3 mm, p=0.09) [Table 1].
Mean operative time was 72+10 min (extraction) vs
5948 min (dusting) [p<0.001]. Mean difference 13 min
(95% CIl 10-16). Operative time differences are
demonstrating significantly (P<0.001) longer duration
for extraction group as compared with dusting group
(Table 2, Fig. 1). 91% vs 86% (p=0.28), absolute
difference 5% (95% CI —4 to 13), the 4-week stone-free
rates showing a modest but non-significant advantage
of basket extraction (Fig. 2).

Table No. 1: Baseline characteristics

. Extraction Dusting p-
Variable (n=73) (n=91) value
Age (years) 46.8111.4 | 47.2+12.0 | 0.82
Male 61% 63% 0.74
Stone size 17.1£1.1 16.4+1.3 0.09
(mm)

Table No. 2: Operative outcomes

. Extraction | Dustin -
Variable (n=73) (n:91)g value
Operative time 72+10 59+8 | <0.001
(min)
SFR at 4 weeks 91% 86% 0.28
Complications - - -
(major)

e p < 0.001
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Figure No. 1: Operative time by treatment modality
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Figure No. 2: Stone-free rate at 4 weeks by
treatment modality
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DISCUSSION

This study shows that laser dusting alone during fURS
for 15-20 mm renal stones gets stone-free rates similar
to dusting with basket extraction, while cutting down
operative time a lot. Though the extraction group had a
bit higher stone-free rate (91% vs 86%), this difference
is not statistically significant and probably not clinically
meaningful. These results are in line with previous
studies which reported equal effectiveness between
dusting and extraction techniques for renal stones <20
mm.*8 The significantly shorter operative time observed
with dusting alone represents a key advantage; mean
reduction of 13 minutes is clinically relevant as it
reduces anesthesia exposure, operating room utilization,
and procedural costs. Similar reductions in operative
time with dusting strategies have been consistently
reported in the literature.’® The prolonged duration
associated with basket extraction is likely attributable to
repeated instrument exchanges and fragment retrieval
maneuvers. This prospective study shows dusting
provides comparable SFR to extraction while
significantly reducing operative time. The small SFR
difference was not statistically or clinically significant,
consistent with prior reports. The 13-minute reduction
in operative time is clinically meaningful. The use of
CT volumetry strengthens methodological rigor. Basket
extraction may remain valuable in dense stones or
lower pole locations. In the present study, the non-
significant SFR difference and the clear operative-time
reduction confirm that dusting achieves equivalent
clearance with shorter procedures.

Both techniques were very safe and had no major
complications at all. This matches earlier reports that
said there are few complications when fURS are done
by skilled surgeons.’® Even though basket extraction
could theoretically raise the risk of ureteral injury, no
such injuries happened in this group. The clinical
importance of leftover pieces after dusting is still up for
debate. Some proof indicates that pieces smaller than or
equal to 2 mm usually pass without help and could be
thought of as clinically unimportant.?° In this research,
the slightly lower rate of being stone-free in the dusting
group did not lead to more complications or
reinterventions within the short follow-up period. A
major strength of this study is standardized NCCT-
based volumetric stone assessment which improves
accuracy compared with diameter-only
measurements.!” Limitations include single-center
design, modest sample size, and short follow-up
duration. Longer-term outcomes such as stone
recurrence were not assessed. In general, these results
back up laser dusting alone as an efficient and effective
strategy for handling 15-20 mm renal stones during
fURS, keeping basket extraction reserved for particular
cases based on stone characteristics and anatomy.

In this study, stone-free rates at 4 weeks were high in
both groups and did not differ statistically between
dusting with extraction and dusting alone. These results
are consistent with previous studies that have shown
comparable clearance rates for the two techniques for
renal stones <20 mm.>'1® The use of NCCT and a
strict fragment threshold (>2 mm) enhances the
robustness of these findings.

Operative time was significantly shorter in the dusting-
only group, with a mean reduction of 13 minutes. This
finding echoes prior reports that omission of basket
extraction improves procedural efficiency.>®! Reduced
operative time is clinically relevant as it reduces
anesthesia exposure and optimizes operating room
utilization.

The techniques were safe with no major complications
observed. Minor complications were infrequent and
comparable between groups. Although basket
extraction has been associated with increased ureteral
manipulation, no ureteral injuries occurred in this study
consistent with existing literatures.'®2° Clinical Impact
of Residual Fragments The slightly lower stone-free
rate observed with dusting alone did not result in
increased morbidity or need for secondary interventions
since small residual fragments following dusting are
often clinically insignificant and may pass
spontaneously.**® These findings support a more
pragmatic interpretation of stone-free status in the
context of dusting techniques.

CONCLUSION

It was effective as extraction for 15-20 mm renal stones
while significantly reducing operative time. CT
volumetry should be integrated into clinical research
and practice to improve outcome accuracy. Flexible
ureteroscopy with laser dusting alone results in
comparable stone-free rates to that of dusting followed
by basket extraction in patients with renal stones of size
15-20 mm, but offers the added significant advantage
of decreased operative time. The major complications
are absent in both arms, thus confirming the safety of
either intervention performed by a competent surgeon.
Although there is a slight enhancement in the stone-free
rate with basket extraction, this does not seem to be
clinically relevant during the short-term follow-up
period. Standardized non-contrast ~ computed
tomography with volumetric stone assessment improves
outcome evaluation accuracy and increases findings
reliability.
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