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Abstract

Purpose A single-use digital flexible ureteroscope (fURS) has become a cost-effective alternative option to reusable fURS.
The requirement of large-diameter access sheath for passage of 9.5 Fr single-use fURS has not always achieved in the first
attempt in all cases leading to stage stone clearance. Recently, two slimmest single-use digital disposable fURSs have been
introduced by Bioradmedisys™ and Pusen™ to mitigate the accessibility problem, without or with small size access sheath.
Primary objective was to compare in vivo performance and surgical outcomes with two single-use fURS: 7.5Fr Indoscope
(Bioradmedisys™, Pune, India) and 7.5Fr Uscope PU3033A (Pusen, Zhuhai, China).

Methods 60 patients undergoing Retrograde Intrarenal Surgery (RIRS) with <2 cm renal stones were prospectively ran-
domized into: Group A (30 patients) for Indoscope and Group B (30 patients) for Uscope PU3033A. Pre-operative, intra-
operative, and post-operative parameters were evaluated. In vivo visibility and maneuverability were rated on 5-point Likert
scale by the operating surgeon. At one-month stone clearance was assessed with ultrasound and X-ray KUB. Data were
analyzed using SPSS 23.0.

Results Patient demographics and stone characteristics were comparable in both groups. Indoscope had significantly higher
visibility (p < 0.05) than Uscope; however, the maneuverability scores were comparable between both the groups (p > 0.05).
28 patients in group A and 26 patients in group B achieved complete stone clearance (p =0.38). Scope failure was observed
in 1 case of group B (p=0.31).

Conclusion We conclude that 7.5Fr Indoscope has better vision than 7.5Fr Uscope and the rest of in vivo performances were
comparable with similar outcomes and complications among both scopes.
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characteristics concerning optics, deflection ability, and
flow rate via working channel between reusable and dis-
posable fURS [2-4]. The safety and efficacy of single-use
fURS are also found comparable to reusable scope for the
management of renal stones [5, 6]. However, the majority of
available su-fURSs have outer shaft diameters beyond 9 Fr
which requires the introduction of a large access sheath and
sometimes needs staging of the procedure with prior double
J stent placement [7, 8]. Technological advancement led to
the development of thinner disposable digital fURS, outer
shaft diameter of 7.5 Fr, without compromising working
channel diameter which attenuated the accessibility problem
associated with large-diameter fURS [9].

The primary objective was to compare in vivo compari-
son between the two slimmest disposable flexible uretero-
scopes: 7.5 Fr Indoscope sleek (Bioradmedisys™, Pune,
India) and 7.5 Fr Uscope PU3033A (Pusen, Zhuhai, China)
in terms of their in vivo performance for the patients who
underwent Retrograde Intrarenal surgery (RIRS). This pro-
spective study also investigates the difference between post-
operative outcomes between the two scopes.

Material and methods

A prospective single-center randomized study was con-
ducted at Muljibhai Patel Urological Hospital, Nadiad, India
from September 2021 to April 2022. Patients with radio-
logical evidence of renal stones on abdominal CT scan and
acceptable for RIRS procedure according to European Asso-
ciation of Urology (EAU) guidelines were registered in this
prospective study. Patients 18 years or older were included.
All procedures were performed by the two endourologists
having experience of more than 200 RIRS procedures.

Institutional ethical board approval for this project was
authorized. This study was conducted in accordance with
the Declaration of Helsinki. Informed written consent was
obtained from all participants in this study.

Exclusion criteria were age less than 18 or more than
75 years, anatomical anomalies (Horseshoe kidney, UPJO,
Ureteric stricture), evidence of renal insufficiency, prior
placement of double J stent, evidence of acute infection,
presence of cardiovascular or pulmonary comorbidities.

Pre-operative, intra-operative, and post-operative param-
eters were evaluated. At the end of each case in vivo, vis-
ibility and maneuverability were graded on a 5-point Likert
scale (1, bad; 2, poor; 3, fair; 4, good; 5, very good) by the
operating surgeon. The 5-point Likert scale assessment was
based on the Doizi et al. study where image quality and
maneuverability of Lithovue™ scope were rated with the
same scale [10]. Each patient underwent a urine examination
for culture and sensitivity 72 h before RIRS before starting
antibiotics prophylaxis.
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Patients were randomized into two groups: Group A: 30
patients treated with RIRS with 7.5 Fr Indoscope (Biorad-
medisys™, Pune, India); Group B: Remaining 30 patients
treated with RIRS with 7.5 Fr Uscope PU3033A (Pusen,
Zhuhai, China). Randomization was done as a result of
computer-generated random numbers and the list was kept
hidden with a third party which was opened at the time of
surgery.

All procedures in respective groups were executed using
fURS in a never used condition. The scopes were intro-
duced into the pelvic calyceal system via Ureteral Access
Sheath (9.5/11.5 Fr Flexor® COOK® Medical, USA or
10/12 ReTrace® Coloplast, USA) or without ureteral access
sheath. The entire kidney collecting system was observed
and assessed before initiating the stone dusting with a
200 pm laser fiber. Depending on the case, the lower pole
stones were shifted to the upper poles utilizing a nitinol bas-
ket for treatment. A holmium laser, with an energy level of
0.8-1.0 J and a frequency of 8—12 Hz, was used for lasing
the stone.

At one month stone clearance was evaluated with X-ray
KUB and USG KUB.

Data were analyzed using Statistical Package for the
Social Sciences (SPSS) software (version 23.0, Armonk,
NY: BM crp). Continuous variables were analyzed with
Mann—Whitney U tests and two proportion tests were used
for other parameters.

Results

A total of 68 patients were enrolled for RIRS between Sep-
tember 2021 and April 2022. Eight patients were excluded: 3
patients had prior double J stent placed elsewhere, 2 patients
did not sign the informed consent form, two patients had
UTI, and one patient had deranged renal function. As a
result, a total of 60 patients were taken for final analysis
which was further prospectively randomized in two groups.

The patient's demographics and stone features were com-
parable as outlined in Table 1. Pre-operative serum creati-
nine was also comparable between the two arms.

Intra-operatively Ureteral Access Sheath (UAS) could
not be placed in two and three patients in Group "A" and
"B," respectively, in which a flexible ureteroscope was
inserted via the "No touch" technique. The pre-operative
vision was sharp in each case (p =Not significant). Intra-
operative representative image with 200-micron holmium
laser fiber in a working channel, from both fURS, is shown
in Fig. 1. There was a significant difference in the visibil-
ity score (4.63+0.56 Vs. 3.83 +0.46; p <0.001); however,
maneuverability score was comparable (p =0.82) between
both groups. (Figs. 2, 3) (Table 2).
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Table 1 I_Dat_ient and stone Parameters Group “A” (n=30) Group “B” (n=30) P value
characteristics
Age (years) 43.36+13.20 42.6+12.33 0.82
Gender (Male: Female) 22:8 20:10 0.58
Laterality (Right: Left) 18:12 14:16 0.30
Solitary: Multiple stones 21:9 19:11 0.58
Location:
Pelvis 4
Upper Calyx 3
Middle Calyx 3 3 3
Lower Calyx 10 10 10
Upper Ureter 1 1 1
Multiple Stones 9 9 9
Stone size (mm) 12.46+3.75 13.12+2.66 0.43
Stone density (HU) 1154.18 +£292.76 1067.12+197.85 0.18
Pre-operative serum creatinine 0.96+0.24 0.94+0.35 0.80
(mg/dL)

Fig. 1 Comparative images
from a Indoscope sleek and b
Pusen PU3033A in the different
patients. Images were recorded
from Stryker and Pusen moni-
tor, respectively
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Fig.2 Comparison between visibility score between two groups

Maneuverability Score

Fig.3 Comparison between maneuverability score between two
groups

Scope failure was noticed in one case of Group "B"
where the deflection mechanism was damaged in the ter-  "B" had UTI and needed culture-sensitive antibiotic treat-
minal stage of lasing of stone. To report the complication =~ ment. The stone-free rate at one month of follow-up was
rate, the Modified Clavien Classification System was used. ~ 93.33% and 86.67% in Group "A" and "B," respectively
Three patients in Group "A" and four patients in Group  (p=0.56). (Table 3).
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Table 2 Intra-operative parameters

Parameters Group “A” Group “B” P Value
Ureteral access sheath 28:2 27:3 0.64

placement (Yes: No)
Lower pole accessibil-

ity (Possible: Slightly

difficult)

Without Accessory 30:0 30:0 30:0

With Accessory 29:1 29:1 29:1
Visibility score 4.63+0.56 3.83+0.46 0.001(S)
Maneuverability score 4.3+0.47 4.27+0.52 0.82
Operating time (minutes) 39.76+10.44 41.17+12.78 0.64
Lasing time (minutes) 6.87+2.12 7.11+1.63 0.62
Scope failure 0 1 0.31

Discussion

As per the EAU guidelines, RIRS is advocated as the pre-
ferred treatment choice for renal stones less than 2 cm and
is the preferred option for renal stones between 1 and 2 cm
[11]. Advent of su-fURS has conquered the limitations of
conventional reusable scope in terms of high initial pur-
chase cost, high maintenance cost, and risk of cross infec-
tion. Many studies compared su-fURS with reusable fURS
in terms of image quality (resolution, field of view, image
distortion) and performance (maneuverability, deflection
angle, flow rate) in both in vitro and in vivo milieu [12,
13].

Meng et al. in their meta-analysis of 1020 patients con-
cluded that su-fURS had similar effectiveness and better
security for treating upper urinary calculi than reusable
fURS [5]. The majority of available su-fURSs have an
outer diameter of 9.5 Fr which demands insertion of wide
caliber Ureteral Access Sheath (UAS). Auxiliary proce-
dures like ureteric balloon dilatation or forceful mechani-
cal dilatation may be performed for large UAS insertion,
which can lead to ischemic injury to the ureteric wall and
stenosis [14]. Sometimes pre-operative double J stent for

a few days, and thus, staging the surgery is required due to
the non-negotiability of fURS till stone [15].

With the advent of technical advancement, many manu-
facturers have introduced 7.5 Fr-outer shaft diameter su-
fURS, keeping the working channel of 3.6 Fr, the same as
large caliber 9.5Fr su-fURS. These scopes can be passed
using small-diameter UAS or via the "No touch technique"
[9]. In our study, two and three patients in Group "A" and
"B," respectively, underwent Flexible ureteroscope insertion
via “No touch” technique as in these cases ureteral access
sheath could not be negotiated inside the narrow ureter.

Hudson et al. concluded that the ideal outer diameter for
passage of a flexible ureteroscope with minimum need for
ureteric dilatation is 7.4Fr [8]. Pusen introduced PU3033A
scope with an outer shaft diameter of 7.5 Fr and subse-
quently Indoscope Sleek with an outer diameter of 7.5 Fr by
Bioradmedisys™ was introduced.

There are some limitations in this study. It is a single-
center study with a small sample size. We did not compare
the cost-effectiveness between both scopes and did not com-
pare with reusable flexible ureteroscopes.

Conclusion

We conclude that Indoscope Sleek scope outperforms Pusen
PU3033A in terms of visibility, but they are comparable
in rest of the clinical setting with similar outcome and
complications.

Table 3 Post-operative

Parameters Group “A” (n=30) Group “B” (n=30) P Value
Parameters

Hemoglobin drop (gm/dl) 0.76+0.34 0.78 +£0.42 0.84
Post-operative serum creatinine (mg/dl) 1.09+0.33 0.98+0.34 0.21
Stone-free rate at 1 month (Yes: No) 28:2 26:4 0.56
Complications

Clavien 2 3(10%) 4(13.33%) 0.69

UTI=3 UTl=4
Clavien 3-5 0 0 -
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