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Abstract
In 2018, the Endourology Disease Group for Excellence (EDGE) published a prospective trial comparing dusting versus bas-
keting during ureteroscopy. One hundred fifty-nine patients were included in the original analysis, which found no difference 
in stone-free rate at 3 months. We report the intermediate and long-term outcomes of patients included in the original trial. 
Two analyses were performed. At 1-year, a retrospective chart review was performed, and data collected on stone episodes, 
Emergency Department (ED) visits, hospital admissions and surgical interventions. To obtain long-term outcomes, the four 
sites with the largest initial accrual were included in a second phase of data collection with updated analyses. The patients 
from those sites were contacted, re-consented, and data were collected on stone surgical interventions, stone episodes, stone 
recurrences on imaging, emergency department (ED) visits, and hospital admissions for stone-related care since their original 
procedure. One-year follow-up data were collected in 111 of the original 159 (69.8%) patients from the nine sites. There 
were no statistically significant differences in the number of painful episodes, ED visits, hospital admissions, or surgical 
interventions. 94 patients from four sites were included in the long-term analysis. There were no statistically significant 
differences in surgical interventions, painful stone episodes, stone recurrence on imaging, ED visits or hospitalizations for 
stone-related events between the two groups. Long-term outcomes of dusting versus basketing during ureteroscopy indicate 
that there are no significant differences in clinical outcomes between the two surgical modalities.

Keywords Laser lithotripsy · Nephrolithiasis · Ureteroscopy · Urolithiasis

Introduction

Ureteroscopy is the gold standard option for the surgical 
management of a significant portion of renal stones and 
makes up approximately 60% of the surgeries for urinary 
stones in the United States [1]. There are variations in uret-
eroscopic treatment of stones which can be generalized into 
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two different approaches: “dusting” and “basketing.” “Dust-
ing” procedures utilize a laser to disintegrate stones into 
“dust” sized fragments (i.e., fragments one millimeter or 
smaller which are expected to pass spontaneously). “Bas-
keting” involves active extraction of the stone fragments 
utilizing an endoscopic basket. Pros and cons of both surgi-
cal techniques exist. For example, dusting may obviate the 
need to place a ureteral access sheath (reducing cost and 
risks associated with sheath placement). However, concerns 
remain that residual “dust” fragments may be too large to 
pass without an increase a patient’s risk for future stone 
events [2]. Some urologists consider fragmentation with 
active basket retrieval better as it may have more complete 
initial stone clearance in situ [3]; however, basketing does 
most often require ureteral access sheath placement and 
repetitive passage of the ureteroscope through the ureter/
access sheath, which may increase operative time and cost, 
and has the potential for ureteral injury.

We previously reported equivocal stone-free outcomes 
after 6 weeks in a prospective, multicenter trial comparing 
dusting to basketing during ureteroscopy [4]. We now report 
the intermediate and long-term results of this trial and seek 
to determine the durability of prior findings.

Methods

The initial study was performed by members of Endourolog-
ical Disease Group for Excellence (EDGE) research consor-
tium consisting of 150 patients from nine academic centers 
[4]. In this updated analysis, follow-up data were obtained 
at both intermediate time (1-year) and long-term (at least 
5 years) time intervals from the date of the original study 
index surgery. The 1-year follow-up data were obtained 
from chart reviews—as approved by the initial institu-
tional review board (IRB) protocol. Charts were queried for 

documentation of painful stone episodes in the 12 months 
following surgery, visits to the Emergency Department (ED) 
for stone-related care, admissions to the hospital for stone-
related care, and future or past surgical interventions for 
stones since the original study index surgery date.

Furthermore, following an approved IRB protocol update 
for inclusion of data outside of the original 12-month IRB 
approval, four of the original study sites with the largest 
initial accrual were also included in a second phase obtain-
ing long-term data (n = 94). Patients enrolled from these 
four sites in the original study were contacted via phone 
for re-consenting and surveying. Patients were asked to 
report about and charts were reviewed for stone surgical 
interventions, painful stone episodes, stone recurrences on 
imaging, ED visits for stones, and hospital admissions for 
stone-related care since their original procedure. Logistical 
challenges (such as those involving site investigator transfer 
to other institutions) involving the five remaining original 
institutions precluded retrieval (n = 64) (Fig. 1).

Results

One-year follow-up data were collected in 111 of the 
original 159 (69.8%) patients from the nine sites via chart 
review. There were 61 patients in the dusting group and 50 
in the basketing group. Results are seen below in Table 1. 
Six (13.3%) patients in the dusting group and 10 (23.3%) 
patients in the basketing group experienced painful epi-
sodes secondary to the stones in the 12 months following 
their initial study ureteroscopy (p = 0.23). Of those patients, 
there was no significant difference in number of painful epi-
sodes (p = 0.41) or ED visits/hospital admissions for stone-
related care (p = 0.67). Furthermore, there were no statis-
tically significant differences noted in surgeries (planned 
or completed). Additional surgical intervention for stone 

Fig. 1  Study enrollment from 
initial patient population. The 
intermediate data included 111 
patients from 9 sites. The long-
term data included 94 patients 
from the 4 largest sites
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management was performed in eight (17.8%) of patients in 
the dusting group and four (9.3%) in the basketing group 
(p = 0.25); and planned surgical procedures in the dusting 
group totaled seven (15.6%) while the basketing group had 
two (4.8%) procedures yet to occur (p = 0.099).

Long-term follow-up was completed on the 94 patients 
identified and able to be contacted from the four largest 
accrual sites (Mayo Clinic n = 30, University of British 
Columbia n = 31, Cleveland Clinic n = 17, and the Univer-
sity of California, San Diego n = 16). Of the 94 patients 
contacted, there were 34 in the dusting cohort and 60 in the 
basketing cohort (p < 0.001). Of the two cohorts, the median 
follow-up was 6.4 (IQR 5.5–6.6) years in the dusting cohort 
and 6.6 (IQR 5.9–6.9) years in the basketing group. Nine 
patients (26.5%) in the dusting cohort were female and 28 
(47.5%) of the basketing cohort were female (p = 0.046). 
Consistent with the original study, the dusting cohort had a 
significantly larger mean stone burden (133.5 vs. 73.5  mm2, 
p < 0.001. Also consistent with the original study, 100% of 
the basketing cohort used ureteral access sheaths. In the 
dusting cohort, seven (20.6%) of the 34 patients had ure-
teral access sheaths used during their procedure. Additional 
stone and procedural characteristics of included patients are 

listed in Table 2. Similar numbers of patients in each cohort 
underwent additional surgical interventions—12 (35.3%) of 
the patients in the dusting cohort and 14 (23.3%) of patients 
in the basketing (p = 0.213). In addition, there were no statis-
tically significant difference in painful stone episodes, stone 
recurrence on imaging, ED visits, or hospital admissions for 
stone-related events between the two groups on long-term 
follow-up (Table 3). A Kaplan–Meier plot demonstrates 
similar time intervals before need for repeat surgical pro-
cedure for stone with a 5-year-follow-up noting the mean 
survival-to-surgery for dusting and basketing of 54.2 (± 2.0) 
and 56.8 (± 1.4) months, respectively (p = 0.109, T) (Fig. 2).

Discussion

Broadly categorized, there are two different surgical tech-
niques used during ureteroscopy to treat urinary tract 
stones—“dusting” and “basketing.” Per surgeon prefer-
ence, the surgeon either uses a high-powered laser to “dust” 
the stone into small, passable fragments without physically 
removing them; or the surgeon fragments the stone and 
physically removes the fragments with a basket (hence the 

Table 1  One-year data

ED emergency department

Outcome Dusting (N = 61) Basketing (N = 50) p value

Painful episodes 6 (13.3%) 10 (23.3%) 0.23
Number of episodes (mean) 2.8 3.2 0.41
Visit to ED 4 (8.9%) 5 (11.6%) 0.67
Number of ED visits (mean) 2.3 1.2 0.38
Hospital admissions 3 (6.7%) 4 (9.3%) 0.65
Number of hospitalizations (mean) 3.5 1.0 0.055
Surgical interventions 8 (17.8%) 4 (9.3%) 0.25
Scheduled/future surgery 7 (15.6%) 2 (4.8%) 0.099

Table 2  Long-term cohort stone 
characteristics (initial surgery)

Dusting (N = 34) Basketing (N = 60) p value

Laterality of stone 0.20
 Right 15 (44.1%) 27 (45.0%)
 Left 19 (55.9%) 47 (50.0%)
 Both 0 (0.0%) 5 (8.3%)

Location
 Upper pole 6 (17.6%) 13 (21.7%) 0.64
 Mid kidney 4 (11.8%) 17 (28.3%) 0.06
 Lower pole 13 (38.2%) 29 (48.3%) 0.34
 Renal pelvis 14 (41.2%) 21 (35.0%) 0.55

Pre-stented 7 (20.6%) 7 (11.9%) 0.26
Concomitant ureteral stone 1 (2.9%) 2 (3.8%) 0.84
Preoperative hydronephrosis 11 (32.4%) 12 (20.0%) 0.26
Calculated area (mean) 133.5  mm2 73.5  mm2  < 0 .001
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term “basketing”). We previously reported a prospective, 
multicenter trial comparing patients who underwent uret-
eroscopy for renal stones measuring five mm to 20 mm in 
size and were subjected to either “dusting” or “basketing,” 
per surgeon preference [4]. All patients were treated with a 
30 W to 100 W holmium laser. A total of 159 patients were 
treated, with 84 in the basketing arm and 75 in the dusting 
arm. Stone-free was defined as no residual fragments. 74.3% 
of patients in the basketing cohort were stone-free versus 
58.2% in the dusting cohort. On multivariate analysis, there 
was no significant difference in stone-free rate on short-
term follow-up. Operative time was longer in the basketing 
group, but there was no difference in complication rates, 
hospital readmissions or additional procedures on short-term 
follow-up.

This updated report presents intermediate (1 year) and 
long-term (5 years or more) follow-up data from the incep-
tion study cohorts. In terms of painful stone episodes, visits 
to the ED/hospitalizations for stone-related care, or surgical 
interventions, neither intermediate, nor long-term follow-up, 

revealed differences in patients who underwent “basketing” 
or “dusting” procedures for index surgery. The number of 
reported surgical interventions and painful stone episodes 
is consistent with prior data, which shows that intervention-
free survival and stone-related-event-free survival decreases 
over time [5]. It should be noted that follow-up beyond 
6 years, as in our study, has not been frequently reported. 
There are definite possibilities that repeat procedures are 
secondary to metabolically active stone disease and active 
or new stone growth versus any residual stone or sequelae 
of the study index surgery [6].

In addition, the original study was performed with the 
Holmium:YAG laser (without dual pulse modulation). With 
the introduction of the Thulium Fiber Laser (TFL), which 
has been shown to have superior dusting capability, there 
could be a potential shift in superiority of techniques [7, 
8]. Additional trials in the future should aim to see if there 
is any clinically significant difference in basketing with the 
Holmium versus dusting with the TFL or Holmium: YAG 
with dual pulse modulation.

Table 3  Long-term data

ED emergency department

Outcome Dusting (N = 34) Basketing (N = 60) p value

Surgical interventions 12 (35.3%) 14 (23.3%) 0.21
Painful stone episodes 14 (41.2%) 21 (42.9%) 0.88
Stone recurrence on imaging 18 (52.9%) 24 (40.0%) 0.23
ED visits 7 (20.6%) 15 (25.0%) 0.63
Hospitalizations 9 (26.5%) 11 (18.3%) 0.35

Fig. 2  Survival time until next 
stone surgery
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Limitations of our study include the lack of follow-up of 
several of the centers who participated in the original trial, 
which was multifactorial (IRB delays secondary to COVID-
19, staffing changes, etc.). The decreased number of institu-
tions included in the long-term follow-up contributed to a 
lower number of patients in the long-term dusting cohort, 
which potentially could have skewed the results. Also, recall 
bias of patients must be considered, especially when consid-
ering the subjectivity of “painful episodes.” Only unplanned 
ED visits were captured which may have missed phone calls, 
primary care provider visits or other unplanned office visits. 
Additionally, within the participating institutions, follow-up 
protocols differ likely affecting frequency of stone events—
e.g., disparity in timing and use of metabolic evaluations, 
differences in timing and type of imaging, practice patterns 
of indications for surgery. Moreover, we recognize that dust-
ing and basketing are not mutually exclusive techniques as 
one can imagine a surgeon dusting and then utilizing bas-
keting to remove larger fragments that do not adequately 
fragment into small fragments. These limitations notwith-
standing, we present data demonstrating the durability of 
our initial findings—that there appears to be equivalence 
between dusting and basketing for ureteroscopy with respect 
to post-surgical stone events in the intermediate and long-
term time periods.

Conclusion

Through intermediate and long-term follow-up, there are no 
significant differences in clinical outcomes between patients 
who underwent dusting versus basketing during ureteros-
copy for renal stones. Keeping the above limitations in mind, 
either technique produces acceptable outcomes when per-
formed by experienced Urologists and can be expected to 
produce similar results.
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