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Abstract

Introduction: Studies comparing different single-use flexi-
ble ureteroscope (su-fURS) models are lacking. The objective
was to compare three types of su-fURS: the Uscope 3022 (PU-
SEN), LithoVue (Boston Scientific), and EU-scope (Innovex).
Methods: This was a retrospective study comparing the clin-
ical outcomes from patients undergoing flexible ureteros-
copy with one of the three su-fURS for upper urinary tract
stone treatment between September 2019 and 2021. Analy-
sis included total surgery and fluoroscopy time, post-proce-
dure ureteral catheter, stone-free rate (SFR), and complica-
tions. Results: There were 104 cases with the Uscope 3022,
141 with LithoVue, and 80 with EU-scope. Groups were com-
parable in terms of stone size, location and density, and prior
double-J stent presence. Multivariate analysis showed no
difference in terms of SFR: 79% (Uscope 3022), 77.5% (Lith-
oVue), and 81% (EU-scope); p = 0.38. Significant differences
were found for total surgery and fluoroscopy time, as well as
ureteral access sheath use (p < 0.001), favoring the EU-scope
group. Discussion/Conclusion: The three devices evaluated

are highly effective in treatment of kidney stones. Reasons
for difference in total surgery and fluoroscopy time and ac-
cess sheath use are not clear. However, this could be ex-
plained by technical aspects of these devices, such as exter-
nal diameter, optical resolution, and field of view.
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Introduction

Although use of a flexible ureteroscope was first re-
ported by Marshall in 1964 [1], the concept of modern
flexible ureteroscope was introduced by Bagley and Rit-
tenberg in 1987 [2]. Remarkable technical improvements
in flexible ureteroscopes have been made since 1990, and
the first single-use flexible ureteroscope (su-fURS) was
introduced in 2011 [3]. Several improvements in the im-
age quality, external diameter, and deflection capacity of
su-fURSs have been made by their manufacturers. Owing
to the remarkable worldwide expansion of this technol-
ogy, a large number of people have access to less invasive
therapies. In addition, there exists sufficient evidence
showing that su-fURS use yields results similar to those
obtained with reusable fURS use [4-7]. However, data

Karger@karger.com
www.karger.com/uin

© 2022 S. Karger AG, Basel

el
Karger~

Correspondence to:
José A. Salvadd, jasalvadob @ gmail.com

G20z ¥snbny €0 uo 3senb Aq ypd 6/ | 225000/262006€/0221/21/901 Apd-sjoile/uin/woo 1ebiex;/:dpy wouy papeojumoq



373 patients operated
by fURS for upper
urinary stones

l

Patient selection

by inclusion criteria

l

| 325 Patients |

e l Ta

104 Uscope 3022 ‘ |

141 LithoVue 80 EU-5cope

Fig. 1. Flow chart for cohort selection.

regarding the clinical comparisons between different su-
fURS models are lacking, and the majority of the related
studies have focused on in vitro and ex vivo comparative
evaluations. In 2018, our study group reported the first
clinical evaluation of Uscope 3022 (PUSEN) [8]. The clin-
ical results obtained using the Uscope 3022 were similar
to those obtained using conventional reusable fURSs.
Since then, several new su-fURS models have emerged on
the market. In the present study, we present a comparison
of the clinical performances of the Uscope 3022, Litho-
Vue (Boston Scientific), and EU-scope (Innovex AnQ-
ing) su-fURSs.

Materials and Methods

Between September 2019 and 2021, this retrospective study was
performed at Clinica Santa Maria, Santiago de Chile, which is a
tertiary referral center for the treatment of complex urinary stones.
All patients were evaluated by a urologist at the Comprehensive
Center for Stone Disease at the hospital. Patients who underwent
flexible ureteroscopy for upper urinary tract stones, were older
than 18 years, and were able to provide consent for the procedure
were included in this study. The exclusion criteria were known
ureteral stricture, pregnancy, renal insufficiency, and active kidney
infection. Upon recruitment, each patient provided written in-
formed consent. All procedures involving human participants
were performed in accordance with the ethical standards of the
institutional and local scientific research ethics committees and
with the 1964 Helsinki Declaration. All patients provided written
informed consent. The procedures were performed by a urologist
specializing in stone treatment. The patients underwent retro-
grade intrarenal surgery (RIRS) using one of the three su-fURSs:
group 1 used Uscope 3022, group 2 used LithoVue, and group 3
used EU-scope. Considering the study design, the surgeon could
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not be blinded with respect to the su-fURS used; therefore, su-
fURS selection was based on each su-fURS brand’s availability and
individual operator preference on the day of surgery. The follow-
ing information for each patient was collected from our regular
database registry: demographic parameters, stone characteristics,
surgical time (total time from the insertion of the endoscope, in-
cluding cystoscopy, to the end of the procedure), total laser treat-
ment time, fluoroscopy time (total time of irradiation, including
double-] catheter placement, if necessary), stone-free rate (SFR),
ureteral catheter use, and complications (according to the Clavien-
Dindo classification). Moreover, data regarding scope failure (in-
cluding loss of image quality), active deflection malfunction, and
working channel problems were recorded. To reduce the bias re-
lated to surgeon familiarity with the use of each type of scope, the
first 10 patients who underwent the procedure in each group were
excluded from the analysis.

Preoperative evaluations included noncontrast computed to-
mography, urinalysis, and renal function tests. The patients under-
went surgery under regional or general anesthesia, depending on
each patient’s condition, in the lithotomy position. As part of our
routine practice, a nitinol safety guidewire (0.038 in) was used in
all the patients. A semirigid ureteroscope was then inserted using
asecond guidewire to achieve optic dilation of the distal part of the
ureter. If adequate dilatation was not achieved with this maneuver,
a double-J catheter was placed, and the definitive procedure was
postponed for at least 10 days. A 12/14-Fr (Proxis, Bard) or 11/13-
Fr (Navigator HD; Boston Scientific) ureteral access sheath was
used when needed, depending on the local availability of the
sheaths at the time of surgery. The selected su-fURS was advanced
under endoscopic and fluoroscopic guidance. The kidney collect-
ing system was visualized and evaluated before stone dusting was
performed using a 273-pm holmium laser fiber (100-W high-pow-
er holmium laser; Lumenis). Depending on stone localization, a
frontal open grasper (Ngage™; Cook Medical) was used to relocate
the stones to a more favorable location for laser lithotripsy. At the
end of the procedure, a double-] stent was placed if clinically sig-
nificant residual stone fragments remained. The patients were
evaluated as outpatients at 15 days, 30 days, and 3 months after the
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Table 1. Patient demographic and stone characteristics

Parameter Uscope 3022™ LithoVue™ EU-scope™ p value
(PUSEN) (Boston Scientific) (Innovex AnQing)
Cases, n 104 141 80 0.17
Age at surgery (years), mean (range) 50 (37-57) 45 (35-57) 47.5 (39-55.5)
Gender, n (%)
Male 72 (69.2) 88 (62.4) 42 (52.5) 0.07
Female 32(30.8) 53(37.6) 38 (47.5)
Total Stone burden (mm in CT scan), mean (range) 8.5(7-34.5) 8(7-28) 10 (8-27.5) 0.2
Stone density (HU), mean+SD 912.924266.1 998.54+297.4 985.54+249.7 0.06
Stone location, n (%)
Proximal ureter 13(12.5) 19(13.5) 11(13.8) 0.65
Renal pelvis 13(12.5) 18(12.8) 5(6.3)
Upper calyx 11(10.6) 12(8.5) 4 (5)
Middle calyx 22(21.2) 25(17.7) 17 (21.3)
Lower calyx 34 (32.7) 48 (34) 25(31.3)
Multiple location in the kidney 11(10.6) 19(13.5) 18 (22.6)
Previous double-J placement, n (%) 51 (49) 75(53) 45 (56.3) 0.06

CT, computed tomography; HU, Hounsfield units.

procedure. Stone-free status was defined as no evidence of stones
or the evidence of fragments <2 mm on noncontrast computed
tomography at 3 months. Statistical analysis was performed using
Stata version 12.0 software. Continuous variables were analyzed
using one-way analysis of variance or the Kruskal-Wallis test, and
categorical variables were analyzed using Fisher’s exact test or x*
test. Statistical significance was set at p < 0.05.

Results

The inclusion criteria were met by 325 patients; of
these patients, 104 were treated using the Uscope 3022,
141 were treated using the LithoVue, and 80 were treated
using the EU-scope (Fig. 1). Patient and stone character-
istics are presented in Table 1. The mean stone sizes for
the Uscope 3022, LithoVue, and EU-scope groups were
8.5, 8, and 10 mm, respectively (p = 0.2). The mean stone
densities, measured in Hounsfield units, in groups 1, 2,
and 3 were 912.9, 998.5, and 985.5 Hounsfield units, re-
spectively. General anesthesia was used in almost every
case: 103 (99%), 139 (99%), and 80 (100%) of patients in
groups 1, 2 and 3, respectively. No statistically significant
differences in age, sex, stone location, and previous dou-
ble-] stent placement were observed between the groups.
The number of patients treated for lower pole stones did
not significantly differ between the groups.

As described in Table 2, the total surgical time was sig-
nificantly longer in group 1 (p < 0.001), but the total laser
treatment time did not differ between the groups (p =
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0.3). The total fluoroscopy time was shorter by 6 and 38 s
in group 3 than in groups 2 and 1, respectively (p < 0.001).
SERs at the end of the follow-up period were slightly high-
er in group 3 (81%) than in group 1 (79%) and group 2
(77.5%), although the differences were not statistically
significant (p = 0.4). Ureteral access sheaths were used in
a higher number of patients in groups 1 and 2 (92.3% and
84.4% of the patients, respectively) than in group 3 (58.8%
of the patients) (p < 0.001). The postoperative double-]
stent placement rates were similar between the groups (p
= 0.1). The most commonly used intracorporeal laser
lithotripsy technique was dusting, which was used in
>90% of the patients in all the groups (p = 0.1). Most of
the procedures performed in the three groups required a
1-day hospital stay. Five patients developed postoperative
complications. In group 1, a patient had prolonged hema-
turia, which was managed conservatively. In group 2, a
patient required double-] stent replacement for pain
management and another patient required intravenous
antibiotic therapy for urinary tract infection on postop-
erative day 5. Further, in group 3, 2 patients had pro-
longed hematuria, which was satisfactorily managed con-
servatively.

A subgroup analysis was performed to compare the
results of the treatment of stones 20-30 mm in diameter
between the groups. Patient demographic and stone char-
acteristics were similar between the groups. Time mea-
surements (surgical, lasering, and fluoroscopy times)
showed results similar to those obtained in the whole-
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Table 2. Intraoperative and postoperative outcomes

Parameter Uscope 3022™ LithoVue™ EU-scope™ p value
(PUSEN) (Boston Scientific) (Innovex AnQing)
Surgical time (min), mean (range) 42 (30-60) 35 (25-45) 30 (25-35) <0.001
Lasering time (min), mean (range) 30 (20-45) 25 (20-35) 28(25-36) 0.33
Laser lithotripsy method, n (%)
Dusting 96 (92.2) 133 (94.3) 79 (98.8) 0.1
Basketing 8(7.8) 8(5.7) 1(1.2)
Fluoroscopy time (s), mean (range) 50 (30-80) 18 (10-25) 12 (10-15) <0.001
SFR (%) 79 77.5 81 0.38
Access sheath use, n (%) 96 (92.3) 119 (84.4) 47 (58.8) <0.001
Postoperative double-J stent placement, n (%) 70(67.3) 83(58.9) 35(56) 0.1
Hospital stay, n (%)
<24h 102 (98.1) 141 (100) 79 (98.7) 0.4
>24 h 2(1.9) 0 1(1.3)

Table 3. Preoperative parameters and postoperative outcomes, and subgroup analysis of patients with stones >20 mm in diameter

Parameter Uscope 3022™ LithoVue™ EU-scope™ p value
(PUSEN) (Boston Scientific) (Innovex AnQing)
Cases, n 16 12 8
Total stone burden (mm in CT scan), mean (range) 24.5 (20-30) 23 (21-28) 25 (20-27.5) 0.98
Stone density (HU), mean (range) 855 (615-1100) 1200 (865-1410) 925 (770-1297) 0.57
Previous double-J placement, n (%) 7 (43.8) 3(25) 4 (50) 0.24
Surgical time (min), range 107.5 (65-125) 74 (45-100) 67.5(37.5-77.5) 0.05
Lasering time (min), mean (range) 75 (47.5-100) 60 (41-90) 60 (33.5-68.5) 0.4
Fluoroscopy time (s), mean (range) 110 (60-180) 24.5 (17-85) 16.5 (13-20) <0.002
SFR (%) 69 65.5 71 0.45
Access sheath use, n (%) 16 (100) 11(91.7) 8(100) 0.6
Postoperative double-J stent placement, n (%) 14 (87.5) 11(91.7) 7 (87.5) 1

CT, computed tomography; HU, Hounsfield units.

group analysis. As expected, SFRs were lower in the sub-
group analysis than in the whole-group analysis but were
similar between the groups; ureteral access sheaths were
almost always used in all groups in the subgroup analysis
(p=0.6) (Table 3).

Discussion

One of the biggest advances in the field of endourol-
ogy in the last 10 years has been the introduction of su-
fURSs. Before that, several advances were made in ure-
teroscope design, including the introduction of uretero-
scopes with smaller diameters, greater deflection in both
directions, and the subsequent incorporation of digital
technology. However, high purchase and maintenance

Clinical Comparison of 3 Single-Use
Flexible Ureteroscopes

costs and poor durability remain significant issues [5, 9,
10].

In this study, the clinical performances of three su-
fURSs were compared. After a cost analysis at the begin-
ning of 2017, the Urology Department of our hospital de-
cided to mainly use disposable endoscopic equipment for
upper urinary tract stone treatment and use reusable
equipment in selected cases such as upper tract urothelial
carcinoma diagnosis and treatment. The Uscope 3022
was the first su-fURS to be used by our department in
June 2017. By the end of 2017, we started using the Litho-
Vue, and by August 2019, we started using the EU-scope.
Thereafter, all three su-fURS models were available for
use. [tis important to note that EU-scope is distributed as
Axis (Dornier) in the US market. The three su-fURSs
have similar technological characteristics. Their imaging
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systems, lengths, weights, working channel diameters,
and deflection capacities are similar. However, the EU-
scope provides digital images of a higher resolution ow-
ing to the CMOS image sensor [11, 12]. Moreover, the
EU-scope has a slightly smaller outer diameter than the
LithoVue and Uscope 3022. In our study, the preopera-
tive patient demographic and stone characteristics were
similar between the groups. However, some differences
were evident in the intraoperative parameters. The surgi-
cal and fluoroscopy times were significantly longer in the
Uscope 3022 and LithoVue groups than in the EU-scope
group, but the lasering times did not differ significantly.
A reason for this could be that a lower use of ureteral ac-
cess sheaths led to a reduced need for fluoroscopy and
consequently reduced the total surgical time in the EU-
scope group. The reason for the lower use of ureteral ac-
cess sheaths in the EU-scope group is unclear, consider-
ing that the main factors influencing access sheath use did
not differ between the groups (mean stone diameter, low-
er pole stone incidence, and pre-stenting rate). However,
the smaller diameter of the EU-scope could be associated
with the lower use of access sheaths in the EU-scope
group. Because cost considerations can often be a source
of surgical bias, the easier passage of the thinner uretero-
scope may have influenced the final decision of avoiding
access sheath use.

However, in the subgroup analysis of patients with
stones 20-30 mm in diameter, although access sheath use
did not differ between the groups, the surgical and fluo-
roscopy times were shorter in the EU-scope group than
in the Uscope 3022 and LithoVue groups. Another reason
for these differences in time measurements could be poor
image quality, which is a known limitation of su-fURSs;
however, recent studies have reported otherwise. Marchi-
ni et al. [13]. reported that LithoVue outperformed Flex-
X2 with respect to the resolution power and field of view,
whereas Uscope 3022 outperformed Flex-X2 with respect
to only resolution power. The main limitation of this
study was its in vitro setting. Owing to an improvement
in the CMOS image sensor of the EU-scope, it provides,
in our opinion, the best image quality of all the su-fURSs
available so far, and this could perhaps be the underlying
reason for the shorter surgical and fluoroscopy times in
the EU-scope group. Unfortunately, head-to-head trials
focusing on this topic are lacking.

Another point of interest is the performance of su-
fURSs in challenging cases, such as the treatment of pa-
tients with lower pole stones or stones measuring >2 cm
in the largest dimension. Similar SFRs have been reported
in patients with lower pole stones treated using su-fURSs
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and in those treated using reusable fURSs [14-16]. The
present study did not examine this topic in detail; how-
ever, similar numbers of patients with lower pole stones
were treated in the three groups. Percutaneous nephroli-
thotomy is the recommended treatment option for pa-
tients with renal calculi >2 cm. Owing to recent techno-
logical advances in fURSs, several studies on RIRS for the
management of large renal stones have reported promis-
ing results [17-19]. In the present study, the SFRs in the
three groups were slightly higher than those traditionally
reported in patients treated using reusable fURSs [17, 20].

Although a retrospective study design is usually con-
sidered a limitation, we believe that the retrospective de-
sign of this study was an advantage for the real-world
analysis. This is because a purely experimental design
does not provide a precise evaluation of real-world daily
practice. The main limitation of this study was the lack of
an economic evaluation. This is largely explained by the
great variability in the prices of medical supplies in this
region of the world.

Finally, regarding su-fURS performance, the first Eu-
ropean experience with LithoVue showed a 5% (2 pa-
tients) rate of malfunction [6]. However, no damage to
the instrument (including deflection or image quality loss
and working channel malfunction) was evident in the 325
patients included in the present study.

Conclusion

This retrospective study showed that RIRS using any
one of the three evaluated su-fURSs in patients with up-
per urinary tract stones was safe, and intraoperative and
postoperative parameters were similar between the three
groups. Therefore, considering the clinical results, it is
not possible to recommend one su-fURS brand over the
other. Considering that countless new models and com-
mercial brands of su-fURSs are likely to be introduced in
the future, urologists must try to minimize biases and
maintain a patient-centered approach.
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