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ABSTRACT

Introduction: This study was aimed to evaluate the stone-free rate and
complications following retrograde intrarenal surgery using the flexible and
navigable suction ureteral access sheath for nephrolithiasis.
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Methods: A prospective observational study was conducted at Bir Hospital, |, .. 10.31729/jnma.v64i300.9612

Kathmandu, Nepal, between April 2025 and January 2026. Patients aged over 16
years with nephrolithiasis undergoing retrograde intrarenal surgery with flexible
and navigable suction ureteral access sheaths were enrolled. Laser lithotripsy was
carried out with Thulium Fiber Laser or Holmium:Yttrium-Aluminum-Garnet
laser Stone free rate was assessed at 4 weeks using X-ray and ultrasonography
of the kidneys, ureters, and bladder. Complications were graded by the Clavien—
Dindo and ureteric injury was graded using Traxer ureteric injury classification
systems.
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Results: Sheath negotiation to the kidney was achieved in 151 (74.75%) with Phone: +977-9843777151
access to all calyces in 193 (95.54%) of cases. Median operative duration was 43.6
minutes. Stone volume of less than 1000mm?® found to have better stone free rate
than volume less than 1000 mm?®. Post-operative fever occurred in 8 (6.34%) of

cases. Major grades (Grade III and above) of ureteric injury were not seen.

Conclusions: Use of flexible and navigable suction ureteral access sheaths
resulted in high stone-free rates and low infectious complication rates. Stone
volume was associated with better stone-free rates, whereas stone location and cc
operative duration showed similar stone-free rates.
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INTRODUCTION

Flexible and navigable suction ureteral access sheaths (FANS)
represent an evolving advancement in the armamentarium of
Retrograde Intrarenal Surgery (RIRS).! These sheaths can be
manoecuvred into desired calyces, enabling aspiration of fluids
and stone fragments.>® Studies have shown the use of FANS
to be associated with improved stone free rate (SFR) and
lower infective complications with reduced need of auxiliary
procedures. >+

Despite the rapid adoption of FANS, several concerns regarding
their use still exist. These include inconsistent evidence on
whether FANS reliably reduce the operating time and post-
operative complications.®’ Furthermore, there remains a lack of
consensus on suction pressure levels and factors affecting SFR

with use of FANS.”!® Therefore, this study was conducted to
evaluate the peri-operative complications and efficacy associated
with the use of FANS during RIRS.

METHODS

This prospective observational study was conducted at the
Department of Urology, National Academy of Medical Sciences
(NAMS), Bir Hospital, Kathmandu, Nepal, from April 2025
to January 2026. Ethical approval was obtained from the
Institutional Review Board of NAMS (Ref. No.- 1133/2082/83)
and informed written consent was taken from all participants.

Patients over the age of 16 years with nephrolithiasis undergoing
RIRS wusing FANS were included. Patients with positive
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preoperative urine culture, ureteral stricture, conversion
to Percutaneous Nephrolithotomy (PCNL), simultaneous
procedures such as endopyelotomy or endoureterotomy,
bilateral procedures and failed negotiation of the FANS sheath
into the pelvicalyceal system (PCS) were excluded. Preoperative
imaging was performed using non-contrast CT of the kidneys,
ureters, and bladder (NCCT KUB), and stone location, size,
volume, and density were recorded. The minimum sample size
was calculated using the single-population proportion formula,
s= z’pq/e?, assuming a stone free rate of 91% based on the
prospective study by Shrestha et al on RIRS, a 95% confidence
interval and a margin of error of 5%, with required sample
size of 126."" The sampling was consecutive sampling method
meeting the inclusion criteria.

All procedures were performed by senior consultant under
general anaesthesia with the patient in the dorsal lithotomy
position, and a single prophylactic antibiotic (Inj. Ceftriaxone)
was administered. Rigid cystoscopy was performed and a 0.035"”
hydrophilic guidewire (Terumo, Japan) was advanced to the
collecting system. FANS (10/12 Fr, Wellead Medical, China)
was negotiated under fluoroscopic guidance to the proximal
ureter. A flexible digital ureterorenoscope (7.5 Fr; Indovasive,
Biorad Medical, India) was then introduced, and FANS was
advanced into the kidney under visual guidance. Suction
apparatus was connected with pressure set between 150-180 cm
H20. FANS was navigated into the desired calyx using “scope
deflection at tip” technique for easily accessible calyces and
“sheath advancement” technique for difficult lower-pole (LP)
calyces.”

Laser lithotripsy was performed using either a Thulium Fiber
Laser (Fiber Dust 60 W; Quanta System, Italy) or a Ho:YAG
Laser (Pulse 120 H; Lumenis Inc., Israel) with a 200-um fibre
and the choice was as per surgeon’s discretion. Laser settings
were: dusting 0.6-0.8 J at 12—15 Hz; fragmentation 0.8—1.0 J at
8-10 Hz; pop-dusting 0.7 J at 40 Hz. Irrigation was performed
under gravity at 40-60cm height with use of intermittent manual
pump (TraxerFlow; Rocamed, Monaco) for evacuation of
stone fragments. Endoscopic and fluoroscopic assessment was
performed at the end of procedure to evaluate intra-op stone
clearance and incidence of ureteric injury. The decision to place
double-J (DJ) stent at the end of procedure was at the surgeon's
discretion.

Operative duration was defined as the time from insertion of
FANS via the external urethral meatus to its withdrawal at the
end of the procedure. Laser parameters including total laser
energy consumption lasing ablation speed, and lasing duration
were recorded.” Operative complications were graded using
the Clavien—Dindo classification; ureteric injury was assessed
by Traxer Ureteric Injury Grade.'*!> DJ stents were removed
at two weeks. Stone-free status was defined as the absence of
any clinically insignificant residual fragment (CIRF) larger than
4mm on kidney, ureter, and bladder radiograph (X-ray KUB)
and ultrasonography kidney, ureter, and bladder (USG KUB)

performed at 4 weeks.

Categorical variables were reported as number and percentage;
continuous variables were reported as mean + standard deviation
(SD) or median with interquartile range (IQR), as appropriate.
Statistical analysis was performed using SPSS version 23.0
(IBM Corp., Chicago, IL, USA) with statistical significance set
at p <0.05.

RESULTS

During the study period 202 were planned for RIRS during
the study period of which 76 were excluded for not meeting
the inclusion criteria; FANS could not be negotiated beyond
vesico-ureteric junction in 18 patients and there was failure
to negotiate pelvi-ureteric junction in 33 patients. Successful
FANS placement to the kidney was achieved in 151 (74.75%) of
planned cases. FANS could be navigated to desired calyx in 193
(95.53%) of cases after successful negotiation into the kidney. In
35 (27.77%) stones were present in lower pole and median stone
volume was 486.2 mm? (Table 1).

Table 1. Demographic and stone characteristics (N=126).
Variables n(%) Median(IQR)
Age in years

Mean+SD 43.4+13.07
Gender

Male 71(56.35) -

Female 55(43.65) -
Laterality

Left 67(53.17) -

Right 59(46.83) -
Stone location

PUJ 29(23.01) -

Pelvis 22(17.46) -

Upper pole 14(11.11) -

Inter pole 16(12.69) -

Lower pole 35(27.77) -

Multiple 10(7.93)
Stone size (mm), - 14.30 (7-24)

486.20 (193—

Stone volume (mm?) - 2021.70)
Hounsfield Units, 927.60 (631-
Median ) 1532)
Preoperative stenting 31(24.60) -
SD: Standard Deviation; IQR: interquartile range; PUJ: pelvi-
ureteric junction.

Median operative duration was 43.6 minutes, and median active
suction duration following lithotripsy was 12.6 minutes. Stone
relocation was required in 4 cases of LP stones due to difficult
lithotripsy.

Grade I ureteric injury occurred in 10 (7.93%), and grade II
injury occurred in 4 (3.17%) patients, with no major grades
(IIT and above) of ureteric injury documented in any patients.
All instances of ureteric injuries occurred in patients who were
not pre-stented, with all cases managed successfully with DJ
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stenting alone. Post-operative fever was recorded in 8 patients
(6.34%). No cases of uro-sepsis were documented in any patient.
There were three readmissions; two for febrile episodes and one

for subcapsular haematoma presenting with flank pain. All the
cases were managed conservatively (Table 2).

Median(IQR)
43.6(29-73)

9,500(2,000-88,000)
19.4(4-37)
21.1(14.8-36.4)
0.6(0.4-1.2)
12.6(5-23)

1.8(1-3)

IQR: Interquartile Range; Ho:YAG: Holmium:Yttrium-Aluminum-Garnet; TFL: Thulium Fiber Laser DJ Double-J, UTI urinary tract

Table 2. Operative and post-operative characteristics (N=126).
Variables n(%)
Operative duration (min) -
Stone relocation 4(3.17)
Laser Energy
Ho:YAG 41
TFL 85
Total energy (J) -
Lasing duration (min) -
Energy consumption (J/mm?) -
Laser ablation speed (mm?/s) -
Active suction duration (min) -
Exit strategy: DJ stent placed 98(77.77)
Ureteric injury (Traxer grades)
Grade | 10(7.93)
Grade II 4(3.17)
Infectious complications
Fever 8(6.34)
Culture-positive UTI 3(2.38)
Urosepsis 0(0)
Clavien—Dindo complications
Grade I 14(11.11)
Grade 11 3(2.38)
Grade Illa 1(0.79)
Median hospital stays (days) -
Readmissions 3(2.38)
Auxiliary Procedure 0(0)
Stone-free rate 123 (97.61)
infection.

The SFR at 4 weeks was 97.61%. In rest of the cases, patients
were not symptomatic. No auxiliary procedure was required
during the study period in any patients. On evaluating potential
factors that could affect SFR, stone volume of less than <1000
mm3 had higher SFR (98.86% for volume <1000 mm® vs.
94.73% for volume >1000 mm3). Similarly, stone location, stone
density, pre-stenting, operative duration, suction duration, and
laser type had similar SFR (Table 3).

DISCUSSION

FANS, with its ability to negotiate the desired calyx, facilitates
lithotripsy with simultaneous dust and fragment removal, thus
resulting in a high immediate SFR.!*!” Meta-analyses have
consistently shown that this high immediate SFR translates to a
high overall SFR.!$!

However, scepticism exists regarding the omission of pre-
stenting, particularly when access to the desired calyx is
critical.?® In this study, successful FANS placement in the kidney
was achieved in 74.8% of cases, with the majority being not
pre-stented (75.4%). Recent studies have also shown similar
high rates of successful FANS placement without pre-stenting,

which implies that pre-stenting is not mandatory with FANS 2!-22
Similarly, we found that FANS was able to access the desired
calyces in 96% of cases, which suggests that, with appropriate
technique, the target calyx can be reached. Recent literature
reported that when the “sheath advancement” technique is
employed, as in our study, the ureteroscope can be deflected at a
higher angle compared to the “scope deflection at tip” technique,
which results in the ability to access even difficult LP calyces.'
With the use of FANS, the reported rates of stone relocation
for LP stones are 7—-13%, which is low compared to non-FANS
studies of 14-21%.7%% Stone relocation for LP stones was
required in 3.17% of cases in our study. A study by Shrestha
et al. found that stone relocation did not result in a higher SFR
in LP stones when FANS was used (p=0.4).> As the need for
stone relocation decreases with the use of FANS, the operative
challenges associated with basketing and the additional cost of
accessories may also decrease.!!

The existing literature demonstrates that operative duration with
the use of FANS is comparable to that with traditional access
sheaths.*?*? Factors affecting operative duration in these studies
were shown to be stone size, lithotripsy techniques, surgeons’
experience, and sheath size rather than the type of sheath. The
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operative duration of 43.6 minutes in our study is comparable
to that reported in other studies with similar stone burden.'?
Despite taking additional time for active suction, the ability to
passively aspirate dust during lithotripsy, leading to the negation
of the “snow-storm effect” and avoidance of procedural breaks,
may have contributed to a comparable operative duration with
conventional access sheaths.?”

Table 3. Analysis of factors affecting stone-free rate
(N=126).

Variables n(%) SFR (%)
Stone volume (mm?)

<1000 88(69.84) 87(98.86)
>1000 38(30.16) 36(94.73)
Hounsfield units

<1000 73(54.94) 71(97.26)
> 1000 53(45.06) 52(98.11)
Stone location

Non-lower pole 91(72.22) 89(97.80)
Lower pole 35(27.78) 34(97.14)
Prestenting

Yes 31(24.60) 30(96.77)
No 95(75.40) 93(97.89)
Operative Duration

<60mins 29(23.02) 28(96.55)
>60mins 97(76.98) 95(97.93)
Laser

Ho:YAG laser 41(32.54) 40(97.56)
TFL 85(67.46) 83(97.64)
SFR: stone-free rate; Ho: Y AG: Holmium:Y ttrium-Aluminum-
Garnet; TFL: Thulium Fiber Laser.

One of the concerns with the use of conventional access sheaths
is the rise in intra-renal pressure (IRP) due to the inability to
control outflow. Increasing IRP has been implicated as one of
the factors associated with infectious complications, including
uro-sepsis.”’ The reported incidence of uro-sepsis with
conventional access sheaths ranges from 0.5% to 11.1%.%° The
use of suction can lower IRP, leading to a reduction in infectious
complications.’! Current literature supports the use of FANS to
reduce infectious complications, with most studies showing no
incidence of uro-sepsis when FANS is used.'”? In our study,
post-operative fever was observed in only 6.34% of cases, with
no cases of uro-sepsis.

A multicentre randomized controlled study comparing FANS
with conventional access sheaths found a higher incidence of
ureteric injury with the use of conventional access sheaths.!
Another study evaluating the influence of pre-stenting in FANS
found a higher incidence of Traxer grade I injury among patients
who were not pre-stented.”! We also found a higher incidence
of only low-grade ureteric injuries in patients who were not
pre-stented. These findings suggest that mucosal injuries can
occur with the use of FANS, particularly when patients are
not pre-stented. However, major grades of ureteric injuries are
uncommon with proper placement of FANS.

A major drawback of conventional access sheaths is the inability

to retrieve residual fragments, potentially affecting SFR. Studies
comparing FANS with conventional access sheaths have
consistently demonstrated that SFR is significantly higher when
FANS is used, with reduced re-intervention rates.'** In the current
study, SFR was 97.61%, with re-intervention not required in any
cases. With the use of conventional access sheaths, SFR depends
on multiple factors beyond stone burden, such as stone location,
laser type, and lithotripsy technique.’*3¢ Studies have shown that
factors found to affect SFR with conventional access sheaths,
such as laser type and lithotripsy technique, may not affect SFR
when FANS is used.®?'*” Similarly, in our study, stone volume
of more than 1000 mm?® was associated with a lower SFR. SFR
was also comparable between LP and non-LP stones. Current
literature evaluating the outcomes of FANS in LP stones is
limited. A multicentre study showed SFR to be independent
of stone location when FANS was used (LP 96.6% vs. non-LP
98.4%, p = 0.6).* The two trials, which are in the early phase of
recruitment, aim to assess the utility of FANS for LP stones, the
results of which would clarify the role of FANS in LP stones.****

Our study has certain limitations. NCCT KUB is the preferred
imaging modality for assessing SFR post-operatively. However,
plain radiography and ultrasonography may serve as the initial
imaging approaches, with NCCT KUB reserved for patients
with residual fragments identified on X-ray KUB or USG, which
potentially reduces the cost as well as radiation exposure.” Also,
long-term outcomes were not assessed in this study; therefore,
concerns regarding the delayed occurrence of ureteric stricture
cannot be fully addressed. However, this study can serve as a
foundation for conducting a prospective comparative study
between conventional and FANS ureteral access sheaths in the
future for better identification of the effectiveness and safety
of FANS and to appropriately identify the factors affecting the
overall outcomes of FANS in RIRS.

CONCLUSION

Use of FANS during RIRS is associated with high SFR with
low infectious complications. Only stone volume was shown
to affect SFR when FANS is used, while factors such as stone
location and laser type did not affect SFR. Successful negotiation
of 10/12 Fr FANS inside the kidney could be achieved in about
three fourth of patients without pre-stenting.

Acknowledgement: None.

Authors' contributions: Rishav Sharma: Concept, Data
collection, statistical analysis, Manuscript writing; Parash
Mani Shrestha: Concept, intellectual content, Manuscript
editing; Robin Bahadur Basnet: Concept, Manuscript review;
Arvind Kumar Shah: Design, Data acquisition, Data Analysis;
Baikuntha Adhikari: Design, Manuscript editing, review;
Udita Mishra: Data acquisition, Manuscript editing; Akash
Chitrakar: Intellectual content, Analysis, Manuscript editing;
Jainendra Kumar Manoj: Data Collection, Data analysis; Anil
Shrestha: Concept, Design, Intellectual Content, Manuscript
review.

Conflicts of interest: None.

JNMA | VOL 64 ISSUE 300 | AUG 2026 485

© The Author(s) 2026: This work is licensed under a Creative Commons Attribution 4.0 International License.

Free Full Text Articles are Available at www.jnma.com.np




Sharma et al. Safety and Efficacy of Flexible and Navigable Suction Ureteral Access Sheath in Retrograde Intrarenal Surgery: A Prospective Study

Data Availability: The data are available from the corresponding

author upon reasonable request.

Ethical Consideration: Ethical issues (including plagiarism, data

fabrication, and double publication) have been completely

observed by the authors

Funding: None.

REFERENCES

1.

10.

486

Cacciatore L, Minore A, Bonanno L, Contessa P, Esperto F, lannello
AR, et al. Is Flexible Navigable Suction Ureteral Access Sheath
(FANS) Safer and More Efficient than Conventional Sheaths? Italian
Multicentric Experience. World J Urol. 2025;43(1). DOI: 10.1007/
S00345-025-05520-9

Jahrreiss V, Nedbal C, Castellani D, Gauhar V, Seitz C, Zeng G, et al.
Is Suction the Future of Endourology? Overview from EAU Section
of Urolithiasis. Ther Adv Urol. 2024;16:17562872241232276. DOI:
10.1177/17562872241232275

Yuen SKK, Traxer O, Wroclawski ML, Gadzhiev N, Chai CA, Lim
EJ, et al. Scoping Review of Experimental and Clinical Evidence
and its Influence on Development of the Suction Ureteral Access
Sheath. Diagnostics. 2024 May 16;14(10):1034. DOI: 10.3390/
diagnostics14101034

Chugh S, Pietropaolo A, Montanari E, Sarica K, Somani BK.
Predictors of Urinary Infections and Urosepsis after Ureteroscopy
for Stone Disease: A Systematic Review from EAU Section of
Urolithiasis (EULIS). Curr Urol Rep. 2020 Apr 24;21(4):16. DOLI:
10.1007/s11934-020-0969-2

Pischetola A, Hughes T, Geraghty R, Boulmani M, Somani BK.
Incidence of Urinary Infections and Urosepsis after Ureteroscopy for
Stone disease: A Systematic Review of Literature. Ther Adv Urol. 2026
Jan;18:17562872251412050. DOI: 10.1177/17562872251412050

Adhoni MZU, Gauhar V, Traxer O, Herrmann T, Castellani D, Yuen
SKK, et al. When Should We Stop Operating? Multicenter Analysis
of Operative Time, Outcomes, and Complications in Ureteroscopy
with Flexible Navigable Suction Access Sheath (FANS) by EAU
Endourology. Urolithiasis. 2026 Dec 1;54(1):19. DOIL: 10.1007/
S00240-025-01913-Y

Yuen SKK, Somani B, Pietropaolo A, Castellani D, Zhong W, Zhu
W, et al. The Global Flexible and Navigable Suction Ureteral Access
Sheaths (FANS) Survey on Utility, Practices and Future Needs in
Flexible Ureteroscopy: a EAU Endourology, PEARLS and IAU
collaboration. World J Urol. 2026 Dec 1;44(1):229. DOI: 10.1007/
S00345-026-06321-4

Shrestha A, Traxer O, Seitz C, Corrales M, Castellani D, Chew BH,
et al. Assessing Flexible Ureteroscopy Outcomes for Lower Pole
versus Non Lower Pole Stones Using the Flexible and Navigable
Suction Ureteric Access Sheath: A Prospective Multicenter Study
by EAU Endourology and PEARLS group. World J Urol. 2024 Dec
20;43(1):41. DOL: 10.1007/s00345-024-05384-5

Gauhar V, Traxer O, Castellani D, Sietz C, Chew BH, Fong KY, et
al. Could Use of a Flexible and Navigable Suction Ureteral Access
Sheath be a Potential Game-changer in Retrograde Intrarenal Surgery?
Outcomes at 30 Days from a Large, Prospective, Multicenter,
Real-world Study by the European Association of Urology Urolithiasis
Section. Eur Urol Focus. 2024 Dec;10(6):975-82. DOI: 10.1016/j.
euf.2024.05.010

Raj K K, Adiga K P, Chandni Clara D’souza R, B N, Upadhyaya R.
Prospective Evaluation of Risk Factors Responsible for Infection

11.

12.

13.

15.

16.

18.

19.

20.

Following Retrograde Intrarenal Surgery. Cureus. 2024 Apr 30.
DOI: 10.7759/cureus.59420

Shrestha A, Adhikari B, Shah AK. Does Relocation of Lower
Pole Stone During Retrograde Intrarenal Surgery Improve
Stone-free Rate? A Prospective Randomized Study. J Endourol.
2023 Jan 1;37(1):21-7. DOIL: 10.1089/END.2022.0050

Lua A, Tan LRL, Panthier F, Sierra A, Ventimiglia E, Solano C,
et al. Optimal Deflection Techniques for Flexible and Navigable
Suction Ureteral Access Sheaths (FANS): A Comparative In
Vitro PEARLS Analysis. World J Urol. 2024 Dec 1;42(1). DOI:
10.1007/S00345-024-05297-3

Ventimiglia E, Pauchard F, Gorgen ARH, Panthier F, Doizi
S, Traxer O. How Do We Assess the Efficacy of Ho:YAG
Low-power Laser Lithotripsy for the Treatment of Upper
Tract Urinary Stones? Introducing the Joules/mm?® and Laser
Activity Concepts. World J Urol. 2021 Mar 1;39(3):891-6.
DOI: 10.1007/S00345-020-03241-9

Dindo D, Demartines N, Clavien PA. Classification of Surgical
Complications. Ann Surg. 2004 Aug;240(2):205-13. DOLI:
10.1097/01.SLA.0000133083.54934.AE

Traxer O, Thomas A. Prospective Evaluation and Classification
of Ureteral Wall Injuries Resulting from Insertion of a Ureteral
Access Sheath During Retrograde Intrarenal Surgery. J Urol.
2013 Feb;189(2):580-4. DOI: 10.1016/j.juro.2012.08.197

Liu Q, Zeng T, Zhu S. Flexible Suction Ureteral Access
Sheaths vs. Sheathless RIRS for Renal and Proximal Ureteral
Stones: A Comparative Study. Int Urol Nephrol. 2025 Dec
1;57(12):3943-8. DOL: 10.1007/S11255-025-04565-4

Gaubhar V, Castellani D, Tsaturyan A, Taguchi K, Herrmann T,
Somani B, et al. Does the Existing Evidence on Flexible and
Navigable Suction Ureteral Access Sheath Indicate a Potential
Paradigm Shift in the Management of Kidney and Ureteral
Stones with Flexible Ureteroscopy? An Overview from EAU
Endourology. Curr Opin Urol. 2026 Jan 1;36(1). DOI: 10.1097
MOU.0000000000001333

XieY, Gong H, Zheng Q, Ding M, Shi Z, Guan B, et al. Efficacy
and Safety of Flexible and Navigable Suction Access Sheaths
versus Traditional Access Sheath in Flexible Ureteroscopic
Lithotripsy: A Systematic Review and Meta-Analysis.
World J Urol. 2025 Dec 1;43(1):487. DOIL: 10.1007/
S00345-025-05856-2

Alnadhari I, Abdeljaleel O, Ali O, Shamsodini A, Al-Ansari A,
Salah M. Comparison Between Flexible and Navigable Suction
Ureteral Access Sheath and Standard Ureteral Access Sheath
During Flexible Ureteroscopy for the Management of Kidney
Stone: Systematic Review and Meta-analysis. BMC Urol. 2025
Dec 1;25(1). DOIL: 10.1186/S12894-025-01799-3

Law YXT, Teoh JYC, Castellani D, Lim EJ, Chan EOT,
Wroclawski M, et al. Role of Pre-operative Ureteral Stent
on Outcomes of Retrograde Intra-renal surgery (RIRS):

JNMA VOL 64 ISSUE 300 | AUG 2026

© The Author(s) 2026: This work is licensed under a Creative Commons Attribution 4.0 International License.

Free Full Text Articles are Available at www.jnma.com.np



https://doi.org/10.1007/S00345-025-05520-9
https://doi.org/10.1007/S00345-025-05520-9
https://doi.org/10.1177/17562872241232275
https://doi.org/10.3390/diagnostics14101034
https://doi.org/10.3390/diagnostics14101034
https://doi.org/10.1007/s11934-020-0969-2
https://doi.org/10.1177/17562872251412050
https://doi.org/10.1007/S00240-025-01913-Y
https://doi.org/10.1007/S00240-025-01913-Y
https://doi.org/10.1007/S00345-026-06321-4
https://doi.org/10.1007/S00345-026-06321-4
https://doi.org/10.1007/s00345-024-05384-5
https://doi.org/10.1016/j.euf.2024.05.010
https://doi.org/10.1016/j.euf.2024.05.010
https://doi.org/10.7759/cureus.59420
https://doi.org/10.1089/END.2022.0050
https://doi.org/10.1007/S00345-024-05297-3
https://doi.org/10.1007/S00345-020-03241-9
https://doi.org/10.1097/01.SLA.0000133083.54934.AE
https://doi.org/10.1016/j.juro.2012.08.197
https://doi.org/10.1007/S11255-025-04565-4
https://doi.org/10.1097/MOU.0000000000001333
https://doi.org/10.1097/MOU.0000000000001333
https://doi.org/10.1007/S00345-025-05856-2
https://doi.org/10.1007/S00345-025-05856-2
https://doi.org/10.1186/S12894-025-01799-3

Sharma et al. Safety and Efficacy of Flexible and Navigable Suction Ureteral Access Sheath in Retrograde Intrarenal Surgery: A Prospective Study

21.

22.

23.

24.

25.

26.

27.

28.

29.

Systematic Review and Meta-analysis of 3831 Patients and
Comparison of Asian and Non-Asian Cohorts. World J Urol.
2022 Jun 1;40(6):1377-89. DOI: 10.1007/S00345-022-03935-2

Jahrreiss V, Gauhar V, Traxer O, Fong KY, Hamri S Bin, Tan K,
et al. Influence of Pre-stenting on Flexible and Navigable Suction
(FANS) Access Sheath Outcomes. Results of a Prospective
Multicentre Study by the EAU Section of Endourology and
the Global FANS Collaborative Group. Cent European J Urol.
2025;78(1):85-93. DOI: 10.5173/CEJU.2024.0197

Gauhar V, Traxer O, Castellani D, Ragoori D, Heng CT, Chew
BH, et al. A Feasibility Study on Clinical Utility, Efficacy and
Limitations of 2 Types of Flexible and Navigable Suction
Ureteral Access Sheaths in Retrograde Intrarenal Surgery for
Renal Stones. Urology. 2023 Aug;178:173-9. DOI: 10.1016/j.
urology.2023.05.032

Liang H, Liang L, Lin Y, Yu Y, Xu X, Liang Z, et al. Application of
Tip-Bendable Ureteral Access Sheath in Flexible Ureteroscopic
Lithotripsy: An Initial Experience of 224 cases. BMC Urol. 2023
Nov 1;23(1):175. DOI: 10.1186/512894-023-01347-x

Gauhar V, Giulioni C, Falsetti F, Cafarelli A, Yuen SKK, Fong
KY, et al. Lasing Strategy and Its Influence on 30-day Operative
Outcomes in Flexible Ureteroscopy with FANS: Inferences From
aReal-world Prospective Multicenter Study by EAU-endourology
and AUSET. World J Urol. 2025 Dec 1;43(1):633. DOI: 10.1007/
S00345-025-06012-6

Kwok JL, Somani B, Sarica K, Yuen SKK, Zawadzki M,
Castellani D, et al. Multicenter Outcome Analysis of Different
Sheath Sizes for Flexible and Navigable Suction Ureteral
Access Sheath (FANS) Ureteroscopy: an EAU Endourology
Collaboration with the Global FANS Study Group. Urolithiasis.
2024 Dec 1;52(1):162. DOIL: 10.1007/S00240-024-01662-4

Kayar K, Kayar R, Tuncel KG, Tosun C, Yucebas OE. Stone-free
Rate after RIRS: A Multivariable Analysis and Predictive
Nomogram from a Single-Center Study. World J Urol. 2025 Dec
1;43(1). DOL: 10.1007/500345-025-05742-X

Zhu Z, Cui Y, Zeng F, Li Y, Chen Z, Hequn C. Comparison of
Suctioning and Traditional Ureteral Access Sheath during Flexible
Ureteroscopy in the Treatment of Renal Stones. World J Urol.
2019 May 1;37(5):921-9. DOI: 10.1007/S00345-018-2455-8

Tonyali S. Suctioning Ureteral Access Sheath Use in Flexible
Ureteroscopy Might Decrease Operation Time and Prevent
Infectious Complications. World J Urol. 2019 Feb 26;37(2):393-4.
DOI: 10.1007/s00345-018-2510-5

Tokas T, Herrmann TRW, Skolarikos A, Nagele U; Training
and Research in Urological Surgery and Technology
(T.R.U.S.T.)-Group. Pressure Matters: Intrarenal Pressures
during Normal and Pathological Conditions, and Impact of
Increased Values to Renal Physiology. World J Urol. 2019
Jan;37(1):125-31. DOI: 10.1007/s00345-018-2378-4

JNMA | VOL 64 ISSUE 300  AUG 2026

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Corrales M, Sierra A, Doizi S, Traxer O. Risk of Sepsis in
Retrograde Intrarenal Surgery: A Systematic Review of the
Literature. Eur Urol Open Sci. 2022 Oct 1;44:84-91. DOI: 10.1016/J.
EUROS.2022.08.008

Tzelves L, Geraghty R, Juliébe-Jones P, Yuan Y, Kapriniotis K,
Castellani D, et al. Suction Use in Ureterorenoscopy: A Systematic
Review and Meta-analysis of Comparative Studies. BJUI Compass.
2024 Oct 1;5(10):895. DOI: 10.1002/BC0O2.408

Cui D, Ma Q, Wang G, Luo J, Chen G. Safety and Efficacy of
Flexible and Navigable Suction Combined with Retrograde Flexible
Ureteroscopy in the Management of Infectious Stones. BMC Infect
Dis. 2025 Dec 1;25(1). DOIL: 10.1186/S12879-025-11508-Y

Liu Q, Zeng T, Zhu S. Flexible and Navigable Suction Ureteral
Access Sheath Versus Traditional Ureteral Access Sheath for
Flexible Ureteroscopy in Renal and Proximal Ureteral Stones: A
Meta-analysis of Efficacy and Safety. BMC Urol. 2025 Dec 1;25(1).
DOLI: 10.1186/S12894-025-01817-4

Tonyali §, Yilmaz M, Karaaslan M, Ceylan C, Isikay L. Prediction
of Stone-free Status After Single-session Retrograde Intrarenal
Surgery for Renal Stones. Turk J Urol. 2018;44(6):473. DOL:
10.5152/TUD.2018.88615

Wen Z, Wang L, Liu Y, Huang J, Chen CX, Wang CJ, et al. A
Systematic Review and Meta-analysis of Outcomes between
Dusting and Fragmentation in Retrograde Intrarenal Surgery. BMC
Urol. 2023 Dec 1;23(1). DOIL: 10.1186/S12894-023-01283-W

Zhang Y, Liu L, Tang X, He Z, Li Z, Wang D, et al. Thulium Fiber
Laser versus Holmium: YAG Laser for Ureteroscopic Lithotripsy of
Ureteral Stones: A Systematic Review and Meta-analysis. World J
Urol. 2026 Mar 10;44(1):228. DOI: 10.1007/s00345-026-06337-w

Giulioni C, Castellani D, Falsetti F, Bhojani N, Chew BH, Yuen
SKK, et al. Single-use versus Reusable Flexible Ureterorenoscopes
with FANS: A Multicenter Propensity-matched Analysis of
Outcomes in a Large Series from the EAU-Endourology Section and
FANS Collaborative Group. World J Urol. 2025 Dec 1;43(1). DOI:
10.1007/S00345-025-05769-0

Zhu W, Zhong J, Wang K, Yin G, Leung C, Gadzhiev N, et al.
Flexible Ureteroscopy with a Flexible and Navigable Suction
Ureteral Access Sheath versus Mini-percutaneous Nephrolithotomy
for 1-2 ecm Lower Pole Renal Stones: Protocol for an International,
Multicentre, Randomized Non-inferiority Trial (FLAME trial).
BJUI Compass. 2025 Dec 29;6(12). DOI: 10.1002/bco2.70114

Yuen SKK, Liu S, Gauhar V, Mai H, He W, Hu H, et al. Steerable
versus Conventional Flexible and Navigable Suction Ureteral
Access Sheath (FANS) Flexible Ureteroscopy for Lower Pole Stones
Treatment: Study Protocol for a Multicentre, Randomised Superiority
Trial (SCULPT trial). BMJ Open. 2025 Dec;15(12):¢103866. DOI:
10.1136/bmjopen-2025-103866

487

© The Author(s) 2026: This work is licensed under a Creative Commons Attribution 4.0 International License.

Free Full Text Articles are Available at www.jnma.com.np



https://doi.org/10.1007/S00345-022-03935-2
https://doi.org/10.5173/CEJU.2024.0197
https://doi.org/10.1016/j.urology.2023.05.032
https://doi.org/10.1016/j.urology.2023.05.032
https://doi.org/10.1186/s12894-023-01347-x
https://doi.org/10.1007/S00345-025-06012-6
https://doi.org/10.1007/S00345-025-06012-6
https://doi.org/10.1007/S00240-024-01662-4
https://doi.org/10.1007/S00345-025-05742-X
https://doi.org/10.1007/S00345-018-2455-8
https://doi.org/10.1007/s00345-018-2510-5
https://doi.org/10.1007/s00345-018-2378-4
https://doi.org/10.1016/J.EUROS.2022.08.008
https://doi.org/10.1016/J.EUROS.2022.08.008
https://doi.org/10.1002/BCO2.408
https://doi.org/10.1186/S12879-025-11508-Y
https://doi.org/10.1186/S12894-025-01817-4
https://doi.org/10.5152/TUD.2018.88615
https://doi.org/10.1186/S12894-023-01283-W
https://doi.org/10.1007/s00345-026-06337-w
https://doi.org/10.1007/S00345-025-05769-0
https://doi.org/10.1002/bco2.70114
https://doi.org/10.1136/bmjopen-2025-103866

