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Introduction Given the fragility of reusable ureterorenoscopes, many single use instruments have ap-
peared on the market. Unfortunately, reuse of these scopes occurs in undeveloped countries in order  
to cut costs. This raises safety concerns for the patient.
The aim of this article was to macroscopically evaluate the changes that single use flexible ureteroreno-
scopes (su-fURS) suffer after a retrograde intrarenal surgery (RIRS), and to compare them to reusable fURS.
Material and methods Pre and post-operative images of the instruments used in 23 RIRS were obtained. 
All the cases had renal calculi of the inferior calix between 10–15 mm, and all of them were treated with 
Holmium laser. The ureterorenoscopes used were: Storz® Flex X2, Storz® Flex XC, Pusen® 3022, OTU® Wi-
scope, AnQIng® Innovex and Boston Scientific® LithoVue. Qualitative comparisons of these were made.
Results After su-fURS usage, significant damage was observed, especially on the distal tip. Deflection 
was not compromised. Reusable fURS did not sustain any damage after their use.
Conclusions fURS are delicate equipment, especially if they are of single use. The considerable damage 
sustained by single use scopes could mean that reuse of these instruments is dangerous and should be 
avoided.
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were important limitations for the technique ap-
plication, since only some centers could afford the 
technology. 
In view of the above, cautious manipulation of fURS 
is of the utmost importance. Many tips and tricks for 
handling these instruments and to extend their lifes-
pan have been reported in literature [1, 2]. One of 
the most relevant points is to maintain a prudent dis-
tance between the distal tip of the fURS and the laser 
fiber at the moment of firing (1/4 of the screen) [3]. 
Over time, two things allowed the diffusion of the 
fURS use: first, the prices decreased, and second, the 
appearance of the single use flexible ureteroscope 
(su-fURS). 
Numerous publications have demonstrated that su-
fURS are comparable to reusable fURS on image 
quality, maneuverability, deflection and flow, and 

INTRODUCTION

During the last decades, the evolution of endouro-
logic equipment has allowed a considerable growth 
in the number of available treatments for urinary 
calculi and urothelial tumors. With the appearance 
of the first flexible ureteroscopes (fURS), the devel-
opment of Holmium laser and evermore finer quartz 
fibers that could be introduced through the working 
channel, endourologic treatment of stones became 
widespread across the world.
With time, smaller equipment has been developed, 
with far better resolution, deflection and resistance 
compared to previous instruments, significantly im-
proving their performance. However, the increased 
cost of acquisition and maintenance, summed to 
their frailness under repeated use and sterilization, 
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they have the advantage of being lighter, not need-
ing maintenance nor sterilization [4, 5, 6].
However, there is no evidence on the economic supe-
riority of su-fURS over reusable fURS. 
The cost-effectiveness of a flexible ureteroscopy 
program is dependent of several aspects [7–11].  
In a cost-benefit analysis, the acquisition cost would 
be the most important factor to determine whether 
purchasing a su-fURS is convenient or not [12]. Also, 
environmental concerns have been raised with re-
spect to the use of disposable material [13].
It can be argued that many su-fURS appear to 
maintain their deflection and visibility after sur-
gery, similarly to their reusable counterparts. The 
following question arises: can a single use scope be 
reused?
It is an undocumented reality that reuse of single 
use ureteroscopes occurs in undeveloped countries, 
mainly to cut costs on an economically adverse set-
ting. The development of limited use time systems 
such as with Pusen 3022 and LithoVue scopes seem 
to be a response from the industry to fight this im-
proper use.
The reuse of this material raises concerns over pa-
tient safety, more specifically, over the effectiveness 
of the removal of biological material from a damaged 
ureteroscope tip.
The objective of this study was to evaluate macro-
scopic changes on su-fURS and reusable fURS post-
retrograde intrarenal surgery (RIRS) for comparison.

MATERIAL AND METHODS 

During the period between July and December 2019 
we performed 33 RIRS, both with reusable and sin-
gle use fURS. Of those, 23 patients had lower pole 

renal calculi between 10-15 mm that required Hol-
mium laser lithotripsy, which were included in the 
analysis. The procedures were carried in two ter-

Table 1. Technical specifications of the examined ureteroscopes

Pusen Uscope 3022 WiScope® Innovex LithoVue™ Flex X2 Flex XC

Manufacturer Clairon Medical OTU® AnQIng Boston Scientific Storz Storz

Type of use Single use Single use Single use Single use Reusable Reusable 

Image system Digital Digital Digital Digital Optic fiber Digital

Length [mm] 650 670 n/a 680 670 700

Working channel 1 1 1 1 1 1

Working channel diameter [Fr] 3.6 3.6 3.6 3.6 3.6 3.6

Distal tip diameter [Fr] 9 7.4 9.3 7.7 7.5 8.5

Deflection Bidirectional 
270°/270°

Bidirectional 
275°/275°

Bidirectional 
275°/275°

Bidirectional 
270°/270°

Bidirectional 
270°/270°

Bidirectional 
270°/270°

Usage time 4 hours Unlimited Unlimited 4 hours Unlimited Unlimited 

Resolution n/a 160K 160K 62K n/a 1920 x 1080

Field Depth [mm] 3–50 2–50 3–50 2–50 – –

Figure 1. Pusen 3022 with the laser fiber placed on the safety 
zone.

Figure 2. Storz Flex X2. Figure 3. Storz Flex XC.
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tiary centers by two experienced urologists, and in 
all the cases there was a ureteral exploration with 
a semirigid ureteroscope done previously to discard 
the presence of ureteral calculi and to assist in dila-
tion. We used access sheaths from 10–12 Fr or 12–14 
Fr depending on the ureteroscope being used. There 
were no stone relocations, always treating the calculi 
on the original lower calix. A minimal distance was 
kept between the laser fiber and the tip of the scope, 
using as reference at least 1/4 of the image (Figure 1) 
[3]. All the calculi were treated with a 30 W holmium 
laser on pulverization settings (0.5 J, 15–20 Hz and 
between 7.5–10 W), with a 200 nm reusable fiber. For 
irrigation, normal saline was used, and an assistant 
could provide extra flow by manually pressing the se-
rum drop. Procedures lasted between 45 to 90 min-
utes since the start of the anesthesia. There were no 
intraoperative complications, and all patients pre-
sented a favorable outcome.
Digital photographs of the distal tips of the instru-
ments were obtained before and after surgery with 
the Canon® EOS Rebel XS camera, with a 35 mm 
macro Canon® EFS lens.
The fURS models used were the optic fiber Storz® 
Flex X2, and the digital Storz® Flex XC. Both had 
25 previous procedures each. The su-fURS models 
used were: Pusen® 3022, OTU® Wiscope, AnQIng® 
Innovex and Boston Scientific® LithoVue. Technical 
specifications are shown in Table 1.

We qualitatively compared the pre- and post-use 
photographs between every model to determine how 
much damage each one sustained.

RESULTS

From the 23 total cases, 2 cases for every scope model 
were included. Thus, a total of 12 ureteroscopes were 
photographed, analyzed and compared. Photographs 
are shown in Figures 2–7.
When comparison of the pictures was made, all the 
su-fURS presented more damage on the distal tip 
versus reusable fURS. The su-fURS that presented 
less damage where the LithoVue and the AnQIng 
Innovex. There was no alteration of the deflection 
mechanism after usage in any model. Figure 8 shows 

Figure 4. Pusen 3022 before and after use.

Figure 7. LithoVue before and after use.

Figure 6. AnQIng Innovex before and after use.

Figure 5. OTU Wiscope before and after use.

Figure 8. Deflection of different su-fURS. On the first row the 
working channel is free, on the second row a 270 nm fiber. has 
been placed. A. Pusen; B. LithoVue; C. OTU; D. Anqing.  
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how deflection is compromised when the working 
channel is occupied with a 270 nm fiber. The reus-
able fURS showed no signs of damage.

DISCUSSION

In spite of the technological progress that has been 
achieved with fURS, they are still a delicate and ex-
pensive tool with an important risk of being dam-
aged during their operation and sterilization/storage 
process. Sung et al. demonstrated that the most com-
mon place of damage is the working channel (52%), 
followed by the body of the instrument (27%), de-
flection mechanism (15%) and optical components 
(8%). The laser fiber was the main cause of burn 
and perforation damage. Ninety percent of the time  
the damage was found on the last 3–4 mm of the 
working channel [14].
In this study, we found no evident changes on the dis-
tal tip of reusable fURS. Both of the reusable fURS 
examined were previously used in 25 procedures 
each. This was not the case with single use equip-
ment, since important damage was noted.
The fragility of the reusable fURS and the risk  
of damaging them are inconveniences of great im-
portance. In response to this, the market developed 
su-fURS, trying to overcome these problems. How-
ever, the cost/benefit superiority of single use versus 
reusable scopes hasn’t been proved. The most cer-
tain indication of the su-fURS appears to be cases 
where the risk of damage of the instrument is high 
(long estimated operative time, inferior calix calculi 
with acute infundibulopelvic angle).
In the present study, we performed a qualitative as-
sessment of the images of the distal tip of reusable 
and single use fURS before and after use. As ex-
pected, su-fURS presented important damage, even 

when appropriate safety measures where respected. 
Meanwhile, no changes were noted on the reusable 
fURS. This outcome disparity is accentuated, since 
all the cases implied a high stress setting for the in-
struments (medium sized lower pole stones).
It is also worth noting that both the deflection mech-
anism and the image quality of the su-fURS were in-
tact at the end of the procedures, although, this last 
characteristic was not objectively measured.
As it was stated above, the reuse of single use ure-
teroscopes is an undocumented phenomenon that 
occurs in undeveloped countries to cut costs. The 
apparent indemnity of the scope’s deflection system 
and image quality after it has been used has created 
the notion that the material is suitable for reuse.  
In our study we demonstrated that considerable dam-
age to the distal tip should warn against this practice, 
as it could preclude appropriate sterilization.
Because of the observational and qualitative nature 
of this study, it has important limitations. Further 
research should determine how deflection and image 
quality is affected before and after surgery.

CONCLUSIONS

Flexible ureteroscopes are delicate equipment, espe-
cially if they are of single use. We observed that sin-
gle use scopes sustain significant damage compared 
to reusable ones, especially on the distal tip. The re-
use of these instruments is an undocumented real-
life issue that takes place in undeveloped countries. 
As shown in our findings, this questionable practice 
could compromise adequate sterilization and thus 
patient safety.
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