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Abstract

Introduction Retrograde intrarenal surgery (RIRS) represents a standard option for kidney stone removal. However, RIRS 

is considered a cost-intensive procedure. Single-use flexible ureterorenoscopes have been introduced to improve budget 

predictability in RIRS. We assessed differences in physical and optical properties of single-use devices compared to standard 

reusable endoscopes.

Methods In two single-use (LithoVue™, Boston Scientific; Pusen Uscope UE3011™), and one reusable ureterorenoscope 

(Flex-Xc™, Karl Storz), we investigated flow rates, deflection, illuminance, and intrapelvic pressure in a porcine kidney 

model. Subjective image quality was assessed using a standardized questionnaire. Common insertable devices were applied 

to investigate additional influence on physical properties.

Results Significant variability in maximum flow rates was observed (Flex-Xc™: 25.8 ml/min, LithoVue™: 30.3 ml/min, 

Pusen™: 33.4 ml/min, p <  0.05). Insertion of a guide wire resulted in the highest reduction of flow rates in all endo-

scopes. Flection led to a reduction of absolute flow rates up to 9.4% (Flex-Xc™). Light intensity at 20/50 mm distance was 

9090 lx/1857 lx (Flex-Xc™) and 5733 lx/1032 lx (LithoVue™) and 2160 lx/428 lx (Pusen™), respectively (p < 0.05). Sub-

jective image quality score was highest using the Flex-Xc™ endoscope. During manipulation, maximum intrarenal pressure 

up to 66 mmHg (Pusen™) was measured.

Conclusions Significant differences in physical and optical properties of single-use or reusable flexible ureterorenoscopes 

are present, with putative influence on surgical efficacy and complications. Further comparative evaluation of single-use 

and reusable endoscopes in a clinical scenario is useful. Moreover, utilization of ureteral access sheaths may be considered 

to avoid renal damage.

Keywords Single use · Urolithiasis · Kidney stone · Ureterorenoscopy · RIRS · Flexible

Introduction

Urolithiasis is a common benign disease, particularly in first 

world countries [1]. Retrograde intrarenal surgery (RIRS) 

via flexible ureterorenoscopy has become a commonly used 

option supported by recent technical and optical improve-

ments. Currently, RIRS is the most frequently used treatment 

option for kidney stones in Canada with an increasing trend 

worldwide [2, 3]. RIRS and shock-wave-lithotripsy (SWL) 

are considered as first-line options for renal stones up to 

20 mm, and second-line option for stones > 20 mm accord-

ing to current treatment guidelines [4].

In previous investigations, RIRS has proven high effi-

cacy for the treatment of kidney stones. Cansino Alcaide 
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Student–Newman–Keuls tests were performed to perform 

subgroup analyses. Statistic significance was regarded as 

p <  0.05.

Results

Maximum deflection of the ureterorenoscopes with empty 

working channel was 270° up and down for KARL STORZ 

Flex-Xc™, and 280° up and down for both, Boston Scien-

tific LithoVue™ and PUSEN Uscope UE3011™. Insertion 

of the guidewire reduced angulation ability most strikingly 

(Table 1). Interestingly, the deflection of Boston Scientific 

LithoVue™ was not compromised through the insertion of 

the stone retrieval basket or laser fiber.

In the non-deflected ureterorenoscope, the flow was high-

est in PUSEN Uscope UE3011™, followed by Boston Scien-

tific LithoVue™, and the KARL STORZ Flex-Xc™ device 

(33.4, 30.3 and 25.8 ml/min, respectively). The insertion of 

a 230-µm laser fiber led to flow reduction of 79.1% (KARL 

STORZ Flex-Xc™), 77.6% (Boston Scientific LithoVue™) 

and 75.8% (PUSEN Uscope UE3011™). The insertion of a 

Sensor™ guide wire reduced flow rates most notably with 

flow reduction of 95.3% (KARL STORZ Flex-Xc™), 93.7% 

(Boston Scientific LithoVue™) and 93.7% (PUSEN Uscope 

UE3011™). An overview of flow rates after insertion of 

devices is shown in Table 2. Deflection with empty work-

ing channel led to maximum flow reduction of 9.4% (Flex-

Xc™), 2.9% (LithoVue™), and 7.9% (Uscope UE3011™), 

respectively.

The observed light intensities measured from a distance 

of 50 and 20 mm were 1857 and 9090 lx for KARL STORZ 

Flex-Xc™, 1032 and 5733 lx for Boston Scientific Litho-

Vue™ and 428 and 2160 lx for PUSEN Uscope UE3011™, 

respectively (p < 0.05).

Analysis of the user satisfaction questionnaire revealed 

that the KARL STORZ Flex-Xc™ reached highest scores 

in all evaluated qualities. In image fidelity, KARL STORZ 

Flex-Xc™ achieved 5.0 points, compared to Boston Scien-

tific LithoVue™ (3.9 points) and PUSEN Uscope UE3011™ 

(4.1 points). Detailed information on light intensity gray 

contrast, color and image definition is illustrated in Table 3.

In the porcine kidney model, maximum pressures meas-

ured at rest and under manipulation were 22 and 29 mmHg 

Table 1  Maximum flection  ability in empty ureterorenoscope and 

after insertion of a Zero Tip™ nitinol stone retrieval basket, Sensor™ 

guidewire and 230-µm laser fiber

Flection up/down KARL 

STORZ Flex-

Xc™

Boston Scien-

tific Litho-

Vue™

PUSEN 

Uscope 

UE3011™

Empty working chan-

nel

270°/270° 280°/280° 280°/280°

Sensor™ guidewire 230°/240° 255°/260° 274°/240°

Zero Tip™ nitinol 

stone retrieval basket

250°/255° 280°/280° 280°/270°

230-µm laser fiber 245°/260° 280°/280° 280°/255°

Table 2  Absolute flow rates and change of flow through insertion of devices into ureterorenoscopes

(1) KARL STORZ Flex-Xc™ (2) Boston Scientific Litho-

Vue™

(3) PUSEN 

Uscope 

UE3011™

Absolute flow in ml/min 25.8 30.3 33.4

p < 0.05 different from factor (2) (3) (1) (3) (2) (3)

Flow reduction in % through insertion of devices

Sensor™ guide wire 95.3 93.7 93.7

Zero Tip™ nitinol stone retrieval basket 80.2 80.5 81.1

230-µm laser fiber 79.1 77.6 75.8

Table 3  Subjective evaluation 

of optical properties (maximum 

score: 5 points per item and 25 

points in total; SD = standard 

deviation)

KARL STORZ Flex-Xc™ Boston Scientific Lithovue™ PUSEN Uscope UE3011™

Average score ±  SD Average score ±  SD Average score ±  SD

Image fidelity 5.0 ±  0 3.9 ±  0.4 4.1 ±  0.4

Light intensity 4.7 ±  0.5 4.1 ±  1.2 3.7 ±  1.0

Gray Contrast 4.9 ±  0.4 4.0 ±  1.5 4.4 ±  1.1

Color contrast 4.6 ±  0.5 4.4 ±  0.8 3.6 ±  0.5

Image definition 4.9 ±  0.4 4.6 ±  0.5 4.3 ±  1.0

Total 24.1 ±  0.4 21.0 ±  0.9 20.1 ±  0.8
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Fiberoptisches flexibles URS:

• 17000€ Aqusition / 4800€ Reparatur pro 
Einheit 

• 29 Anwendungen vor 1. Reparatur / 59 Anw. 
vor 2. Reparatur

Vergleichende Daten (unizentrisch) zeigen 
Kosteneffizenz abhängig von der Fallzahl

Kosten / Effizienz?

Al Balushi et al. Int Urol Nephrol., 2018



Klimarelevanz? CO2-Bilanz sterilisierbare vs. 
single-use Ureteroskope (LCA)

Davis et al. J Endourol, 2018



CO2-Fußabdruck 
Minimal-invasive Chirurgie
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CO2-Fußabruck
Minimal-invasive Chirurgie
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Woods et al. Int J Med Robotics Comput Assist Surg, 2015

C02-Fußabdruck unterschiedlicher OP-
Verfahren

Roboter-assistiert Laparoskopie Offen



➢ Urologische Erkrankungen (benigne/ 
maligne) sind direkt von klimatischen 
Veränderungen abhängig

➢ Weitere Aspekte in der Urologie: 
Spüllösungen zur 
Harnblasenirrigation, 
Antibiotikaeinsatz, Schistosomiasis, …

➢ Interdisziplinäre Forschungsansätze → 
„Evidence Guidance“ → 
Transformation im Krankenhaussektor

Fazit
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