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ABSTRACT

Introduction:  Ureteral stents are regularly used after different urological procedures to keep the ureter patent. They 
are commonly removed by rigid cystoscope under local anesthesia, and patients often experience significant pain during 
and after stent removal. Due to its small caliber, a rigid ureteroscope may cause less pain and discomfort. The authors 
compared the pain scores during ureteral stent removal by rigid cystoscope and rigid ureteroscope. Methods: In this 
prospective comparative study, 105 patients undergoing ureteral stent removal under local anesthesia were randomly 
assigned to two groups. In group A (55 cases), the stent was removed by rigid cystoscope, while a rigid ureteroscope 
was used in group B (50 cases). The pain experienced during the procedure, at first void, and at 24 hours was noted 
using a visual analog scale (VAS) pain score (0 to 10). The lower urinary tract symptoms and other complications were 
also recorded. Results: The VAS pain score during the procedure and at first void was significantly higher in group 
A as compared to group B (3.65±1.9 vs 2.60±0.7, p<0.001; and 1.91±1.2 vs 1.24±0.8, p=0.002). The irritative voiding 
symptoms were also more in the rigid cystoscope group than the rigid ureteroscope group (2.65±2.0 vs 1.56±1.1, 
p=0.001). However, the pain, urinary symptoms at 24 hours, and other complications were comparable in both groups. 
Conclusions: Ureteral stent removal by rigid ureteroscope is less painful and more tolerable by patients as compared to 
rigid cystoscope. Thus, the use of a rigid ureteroscope is a safe and effective method for ureteral stent removal.
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INTRODUCTION 

Ureteral double-J (DJ) stents are commonly used by urologists 
primarily to keep the ureter patent. They relieve obstruction and 
maintain adequate drainage of urine through the ureter. Hence, 
they are used after surgical procedures of the ureter and kidneys, 
in various ureteral and kidney pathologies, and prophylactically 
before pelvic surgeries and extracorporeal shock wave lithotripsy 
(ESWL).1 Ureteral stents are associated with some degree of 
stent-related symptoms in the majority of patients, and they often 
experience generalized urinary discomfort, pain during micturition, 
hematuria, urgency, and urinary tract infection (UTI).2 The stents are 
thus removed as soon as the purpose is served. DJ stents are mostly 
removed in an office setting under local anesthesia using lignocaine 
gel by a rigid cystoscope.3 The procedure is short; however, many 
patients experience significant pain during stent removal, and 
discomfort during voiding can last for a few days in some.4 The pain 
is particularly higher in male patients who have a longer urethra and 
an enlarged prostate.

Various methods have been suggested to decrease the pain and 
discomfort during stent removal, such as pre-procedural analgesics, 
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procedure under general anesthesia, use of flexible 
cystoscope, and stent modifications like biodegradable 
stent and magnetic stent.5-9 However, these methods are 
not widely accepted and are not very effective as well. 
Regional and general anesthesia will be painless, but 
these are associated with more cost, longer hospital stays, 
and higher anesthetic risk to the patients for such a short 
procedure.10 The rigid cystoscope has a larger diameter and 
is inflexible, which leads to potential tissue damage, pain, 
hematuria, and lower urinary tract symptoms. Hence, a 
reduction in the diameter of the scope may be an effective 
approach to decrease the pain. One such instrument is a 
rigid ureteroscope, which has a much smaller diameter and 
is available in the armamentarium of all urologists.

Limited studies have been performed in Nepal on the 
use of a rigid ureteroscope during DJ stent removal. 
This prospective study was conducted to compare the 
pain experienced during ureteral stent removal by rigid 
cystoscope and rigid ureteroscope. 

METHODS

This hospital-based, prospective, comparative study was 
performed in Gandaki Medical College Teaching Hospital 
& Research Center, Pokhara, Nepal, from October 2024 to 
April 2025. This study was reviewed and approved by the 
Institutional Review Committee (Ref. No. 01/081/082). 
Written informed consent was obtained from each patient 
after explaining the procedure in their language before they 
were enrolled in the study. All the patients aged 18 years 
and above undergoing DJ removal under local anesthesia 
were included in the study. Patients with bilateral DJ stents, 
migrated stents, residual stones in the ureter, urethral 
stricture, significant lower urinary tract symptoms, and 
UTI or prostatitis were excluded from the study. Similarly, 
patients who had complications during the stent removal 
like severe hematuria and mucosal injury, and those unable 
to understand the visual analogue scale (VAS) were also not 
included in the study. 

A total of 125 patients were assessed for the eligibility in 
the study, but only 114 patients who fulfilled the criteria 
were enrolled in the study. These patients were randomly 
divided into two groups by using a computer-generated 
random number table. In Group A, ureteral stents were 
retrieved by a 19.5 Fr rigid cystoscope (Richard Wolf, 
Knittlingen, Germany) with grasping forceps. Group B 
comprised patients who had their DJ stents removed by 
a 6/7.5 Fr rigid ureteroscope (Richard Wolf, Knittlingen, 
Germany). The stent was removed by using the standard 
technique with grasping forceps, and 2% Xylocaine jelly 

into the urethra was used as a local anesthetic agent. The 
pain experienced by the patients was assessed by VAS 
score, ranging from 0 to 10 (where 0 refers to no pain 
and 10 denotes the maximum pain a patient has ever 
experienced).  VAS score was measured at the end of the 
procedure, at the first micturition, and at 24 hours after the 
procedure. Pain score at 24 hours was noted by contacting 
the patients through telephone. The lower urinary tract 
symptoms were assessed by calculating the International 
Prostate Symptom Score (IPSS) after the procedure and at 
24 hours. 

The patient’s demographic details, duration of stent 
placement, laterality of stent, indication for stent placement,  
pain score, IPSS score, and any complications of the 
procedure (like hematuria, urinary retention, UTI, fever) 
were recorded in the preformed proforma sheets. The 
primary outcome was VAS pain score perceived at various 
time intervals, and the secondary outcome variables were 
IPSS score and complications of the procedure. Finally, the 
data were analyzed using Statistical Package for the Social 
Sciences (SPSS), version 25.0. Discrete variables were 
evaluated by chi-square test and continuous variables by 
unpaired student t-test. All statistical tests were based on 
two-tailed probability, and a p-value <0.05 was considered 
statistically significant.

RESULTS

In this study, out of 114 patients who were enrolled for 
assessment, 105 patients completed the study and hence 
analyzed. (Figure 1) 

Figure 1: Flow diagram of the study

The mean age of the patients was 41.81±15.4 years. There 
was slight male preponderance with male: female ratio of 
1.23:1. Figure 2 shows the age distribution of the patients, 
and most patients were young adults. The demographic 
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parameters, the side of the stent and duration of stent 
placement were comparable between the two groups. 
(Table 1) The most common indication for DJ stenting was 
ureteroscopic lithotripsy (URSL) followed by percutaneous 
nephrolithotomy (PCNL).

Figure 2: Age distribution of the patients

Table 1: Patients’ baseline characteristics 

Parameters Total
(n=105)

Group A†

(n=55)
Group B†† 

(n=50) p-value

Age in years* 41.81±15.4 42.04±15.8 41.56±15.1 0.875

Male/Female** 58/47 33/22 25 /25 0.303

Stent laterality**
     Right/Left 61/44 29/26 32/18 0.242

Duration of stent* (days) 24.03±6.8 23.93±6.1 24.14±7.6 0.875

Indications for stenting n(%)

    URSL 52(49.5%) 26(47.3%) 26(52%)

    PCNL 41(39%) 21(38.2%) 20(40%)

    Hydronephrosis 6(5.7%) 3(5.5%) 3(6%)

    RIRS 3(2.9%) 2(3.6%) 1(2%)

    Open surgery 3(2.9%) 3(5.5%) 0

*analysis by student t-test; **analysis by chi-square test; †rigid 
cystoscope; ††rigid ureteroscope

The VAS pain score experienced by the patients during 
the ureteral stent removal using rigid cystoscope was 
significantly higher than that of rigid ureteroscope 
(3.65±1.9 vs 2.60±0.7, p<0.001). Furthermore, the pain 
experienced at first void was also higher in group A as 
compared to group B, which was statistically significant 
(1.91±1.2 vs 1.24±0.8, p=0.002). Similarly, the lower 
urinary tract symptoms (measured by IPPS score) after the 
procedure were significantly greater in the rigid cystoscopy 
group (2.65±2.0 vs 1.56±1.1, p=0.001. However, pain and 
discomfort, as well as the lower urinary symptoms at 24 
hours post-procedure, were comparable between the two 
groups. (Table 2) A mild degree of hematuria occurred in 

23(21.9%) patients, which was statistically no different 
between rigid cystoscopy and ureteroscope. None of the 
patients reported the occurrence of urinary retention and 
fever. 

Table 2: VAS pain score, IPSS symptom score and 
complications

Timing  
Total

(n=105)
Group A†

(n=55)
Group B†† 

(n=50)
p-value

Pain during procedure* 3.15±1.5 3.65±1.9 2.60±0.7 <0.001‡

Pain during first 
micturition* 1.59±1.1 1.91±1.2 1.24±0.8 0.002‡

Pain at 24 hours* 0.58±0.7 0.69±0.9 0.46±0.5 0.131

IPSS score after procedure* 2.13±1.7 2.65±2.0 1.56±1.1 0.001‡

IPSS score at 24 hours* 1.06±1.1 1.24±1.2 0. 86±1.0 0.094

Hematuria incidence** n(%)

At first micturition

 At 24 hours

23(21.9%)

6(5.7%)

15(27.3%)

3(5.4%)

8(16%)

3(6%)

0.163

0.904

Urinary retention None None None

Fever / UTI None None None

*analysis by student t-test; **analysis by chi-square test; †rigid cystoscope; 
††rigid ureteroscope; ‡denotes statistical significance (p<0.05)

Table 3: Comparison of pain score and other parameters 
between male and female patients

Parameters 
Male

(n=58)
Female 
(n=47)

p-value

Age in years* 43.07±15.1 40.26±15.6 0.254

Stent laterality** (n)

Right / Left 35/23 26/21 0.604

Duration of stent* (days) 24.88±6.4 22.98±7.2 0.159

Pain during procedure* 3.55±1.7 2.66±1.1 0.003†

Pain during first micturition* 1.86±1.1 1.26±0.9  0.005†

Pain at 24 hours* 0.67±0.7 0.47±0.8  0.184

IPSS score after procedure* 2.52±1.9 1.66±1.4 0.013†

IPSS score at 24 hours* 1.19±1.1 0.89±1.1 0.191

*analysis by student t-test; **analysis by chi-square test; †denotes 
statistical significance (p<0.05)

Subgroup analysis was performed between male and 
female patients and the parameters were compared 
(Table 3). The demographic parameters, stent laterality, 
and duration of the DJ stent were similar in both sexes. 
However, the VAS pain score during the procedure and at 
first void, and symptoms score after the procedure were 
significantly lower in females as compared to male patients 
(p=0.003;  p=0.005 and p=0.013). 
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Table 4: Comparison of pain and other parameters among 
male patients in two groups

Parameters 
Total male

(n=58)

Rigid 
cystoscope

(n=33)

Rigid 
ureteroscope 

(n=25)
p-value

Age in years* 43.07±15.1 44.15 ± 16.3 41.64±13.6 0.538

Stent laterality (n)**

Right/Left 35/23 18 /17 15/8 0.300

Duration of stent 
(days)* 24.88± 6.4 24.45±5.3 25.44±7.7 0.570

Pain during procedure* 3.55 ±1.7 4.12±2.0 2.80±0.6 0.003†

Pain during first mic-
turition* 1.86±1.1 2.18±1.2 1.44±0.8  0.013†

Pain at 24 hours* 0.67±0.7 0.73±0.8 0.60±0.5  0.518

IPSS score after pro-
cedure* 2.52±1.9 3.09±2.2 1.76±1.2 0.009†

IPSS score at 24 hours* 1.19±1.1 1.30±1.2 1.04± 1.0 0.404

*analysis by student t-test; **analysis by chi-square test; †denotes 
statistical significance (p<0.05)

 We also compared the parameters among the male patients 
in the cystoscopy and ureteroscopy groups (Table 4).  The 
VAS pain score during procedure and at first void, and 
IPSS score after stent removal were significantly greater 
in patients in whom a rigid cystoscope was used (p=0.003; 
p=0.013 & p=0.009). However, the discomfort and lower 
urinary tract symptoms at 24 hours and the incidence of 
hematuria were similar in both groups. 

DISCUSSION

Since their first use in 1967, ureteral stents have been 
widely used in urological practice.11 Pain and discomfort 
are experienced by as many as 80% of patients who have in-
situ ureteral stents, and the pain is more significant during 
the act of micturition.12 While most of the literature focuses 
on the morbidity of the in-situ ureteral stent, however, 
patients also experience significant pain, discomfort, and 
other lower urinary tract (LUTS) symptoms during and 
after removal of DJ stents.  In a study by Theckumparampil 
et al., 64% of patients who underwent ureteral stent 
removal under local anesthesia experienced one or more 
symptoms, including pain, frequency, urgency, hematuria, 
urinary retention, or fever.13

Various non-endoscopic methods for the stent removal 
have been described, such as a stent with a tethered string 
at the distal end, magnetic stent, wire loops, and crochet 
hook–like retrievers, but these methods didn’t get much 
acceptance.8,14-16 In the modification with incorporated 
extraction strings, fine suture material is tethered at the 
distal end of the stent. These strings are visible externally 
at the urethral meatus and avoid the need of cystoscopy 
for stent removal. However, this practice is less popular 
among urologists because of the probable risks like string 
irritation, infection, stent dislodgement, broken strings 

and other safety concerns.17 The flexible cystoscope 
reduces the degree of pain especially in men because of its 
easy negotiability through the curved urethra. Hence, it has 
become a preferred method of ureteral stent retrieval in 
more affluent countries.  However, its use is less in practice, 
largely due to its higher cost and lack of availability in many 
places around the world.1,18,19 The conventional method for 
the retrieval of stents is by using the widely available rigid 
cystoscope and grasping forceps. Rigid cystoscopy is still 
routinely used in most developing countries. Because of 
its inflexibility and large diameter, rigid cystoscopy often 
results in trauma to the urethra, leading to pain, discomfort, 
hematuria, and lower urinary tract symptoms, especially in 
men who have longer urethrae and enlarged prostates. 

In recent years, many studies have used a rigid ureteroscope 
for ureteral stent removal. Rigid ureteroscope has a much 
thinner diameter than rigid cystoscope and is available in 
all urological setups.  Hence, it is emerging as an alternative 
that can be less expensive than the flexible cystoscope 
and less painful than the rigid cystoscope.20 However, 
the urethral penetration by rigid ureteroscope may be 
technically more difficult than rigid cystoscope, especially 
for younger doctors due to a smaller field of vision, poor 
visual quality, and longer length of the scope. 

In this study, the VAS pain score experienced by the patients 
during the ureteral stent removal was significantly higher 
in the rigid cystoscopy group as compared to the rigid 
ureteroscopy group (3.65±1.9 vs 2.60±0.7, p<0.001). The 
patient, whose stent was removed by rigid cystoscopy, also 
reported more pain (1.91±1.2) at first post-procedure void 
than rigid ureteroscope (1.24±0.8), which was statistically 
significant (p=0.002). In a study by Neeli et al. involving 
64 patients, the stent retrieval by rigid cystoscopy group 
experienced significantly higher pain and discomfort 
than the rigid ureteroscopy group during the procedure 
(7.05±1.21 vs 2.57±1.04; p<0.0001) and at first void 
(6.58±1.27 vs 3.03±0.96; p<0001).21 Söylemez et al. reported 
that the mean operative pain scores were significantly 
higher in patients undergoing stent retrieval using a rigid 
cystoscope (5.4±1.4) than the rigid ureteroscope (1.7±1.2) 
group (p<0.01).20 However,  in our study, the pain score at 
24 hours post-stent removal was comparable between the 
two groups (p=0.131), which could be due to the resolution 
of transient inflammation and edema of the urethra that 
occurred during the procedure.

Most of the patients, especially males, complained of 
some degree of lower urinary tract symptoms during 
the first void after DJ stent removal. The patients in the 
rigid cystoscopy group experienced significantly higher 
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irritative lower urinary tract symptoms (measured by IPSS 
score) as compared to the ureteroscopy group (p=0.001). 
However, these symptoms decreased in all patients and 
were comparable between the two groups at 24 hours. 
Other studies, such as Söylemez et al., 20 Neeli et al.,21 and 
Li et al.22 also showed that rigid ureteroscopy induces a 
significantly lower degree of lower urinary tract symptoms. 
Another important complication after ureteral removal 
is hematuria. Our study showed that the incidence of 
hematuria was higher in rigid cystoscopy group but that 
was not statistically significant. The hematuria was of mild 
degree and mostly subsided by the next day. However, study 
by Li et al.22 and Söylemez et al.20 reported significantly 
greater incidence of hematuria in rigid cystoscopy group 
than rigid ureteroscopy. None of the patients in the present 
study had urinary retention, fever, or urinary tract infection 
after DJ stent removal.

There were many studies that compared pain and 
discomfort in patients undergoing ureteral stent retrieval 
using rigid ureteroscope and flexible cystoscope and found 
that pain, hematuria, and voiding symptom scores were 
comparable between the two groups.19,22,23 However, a rigid 
ureteroscope is much cheaper than a flexible cystoscope, 
making it a reliable option in the developing world. The 
authors analyzed whether there is a difference between 
male and female patients regarding pain and discomfort 
(Table 3). The analysis showed that the VAS pain score 
during the procedure and at first void, as well as urinary 
symptoms score after the procedure, were significantly 
higher in males as compared to female patients (p=0.003;  
p=0.005 and p=0.013). This could be attributed to the 
shorter urethra in females, while the longer urethra and the 
presence of the prostate in males. 

Among the male patients, we compared the parameters 
between the cystoscopy and ureteroscopy groups. (Table 
4) The VAS pain score during procedure and at first void, 
and IPSS score after stent removal were significantly 
lower in patients in whom a ureteroscope was used as 
compared to the cystoscopy group (p=0.003; p=0.013 & 
p=0.009). However, at 24 hours post-procedure, there 
was no difference in the incidence of pain, lower urinary 
tract symptoms, and other complications in both groups. 
Similar results were reported by Söylemez et al., with a 
higher incidence of pain and irritative voiding symptoms in 
male patients than in females (p<0.05).20 Among the female 
patients, however, the pain and urinary symptoms during 
the procedure, during first void, and at 24 hours, as well 
as hematuria and other complications, were similar in the 
cystoscopy and ureteroscopy groups (p>0.05) in our study. 

In the present study, the pain and discomfort during stent 
removal and at first void, and lower urinary tract symptoms 
were significantly higher in the rigid cystoscope group as 
compared to the rigid ureteroscope. However, the pain and 
urinary symptoms at 24 hours, the demographic parameters, 
and the incidence of hematuria were comparable between 
the two groups. 

This study has some limitations. The sample size was 
relatively small, and this is a single-center study, which may 
have an unavoidable inherent bias. The DJ stents were not 
removed by a single urologist, as it is a teaching institute. 
Future multi-centric randomized studies with a larger 
sample size will give better results.

CONCLUSIONS 

In conclusion, pain and lower urinary symptoms during and 
after ureteral stent removal under local anesthesia were 
significantly higher using a rigid cystoscope than a rigid 
ureteroscope. The rigid ureteroscope is available in most 
hospitals, familiar to all urologists, and is highly patient-
tolerable.  Thus, the use of a rigid ureteroscope is safe, less 
painful, and an effective method for ureteral stent removal.

ACKNOWLEDGEMENT

The authors are grateful to all the participants of the study 
for their valuable time and information.

CONFLICTS OF INTEREST: None declared  

SOURCE OF FUNDING: None

AUTHORS’ CONTRIBUTIONS

HBKC designed the research, searched the literature, 
collected the data, performed statistical analysis, and 
prepared the first draft of the manuscript. GBA did the 
literature search, data interpretation, and manuscript 
editing. All the authors have read and approved the final 
draft.

REFERENCES

1. 	 Beysens M, Tailly TO. Ureteral stents in urolithiasis. J 
Urol. 2018;5:274-86. DOI: 10.1016/j.ajur.2018.07.002 
PMID: 30364608.

2.  	 Lingeman JE, Preminger GM, Goldfischer ER, Krambeck 
AE. Comfort Study Team. Assessing the impact of 
ureteral stent design on patient comfort. J Urol. 
2009;181(6):2581-7.  DOI: 10.1016/j.juro.2009.02.019 
PMID: 19375088.

3. 	 Fröhlich M, Fehr J, Sulser T, Eberli D, Mortezavi A. 



JGMC-N | Volume 18| Issue 01 |  January-June 2025

Original Research ArticleOriginal Research Article

page 95

 Cystoscope vs ureteroscope in stent removal

Extraction Strings for Ureteric Stents: Is There an 
Increased Risk for Urinary Tract Infections? Surg 
Infect (Larchmt). 2017;18(8):936-40. DOI: 10.1089/
sur.2017.165 PMID: 28976816.

4. 	 McFarlane N, Denstedt J, Ganapathy S, Razvi H. 
Randomized trial of 10 mL and 20 mL of 2% 
intraurethral lidocaine gel and placebo in men 
undergoing flexible cystoscopy. J Endourol. 
2001;15:541‑4. DOI: 10.1089/089277901750299366 
PMID: 11465336.

5. 	 Kim JH, Park SY, Kim MG, Choi H, Song D, Cho SW, et 
al. Pain and satisfaction during rigid cystoscopic 
ureteral stent removal: A preliminary study. BMC Urol. 
2014;14:90. DOI: 10.1186/1471-2490-14-90 PMID: 
25406892.

6. 	 Loh-Doyle JC, Low RK, Monga M, Nguyen MM. Patient 
experiences and preferences with ureteral stent 
removal. J Endourol. 2015;29(1):35-40. DOI: 10.1089/
end.2014.0402 PMID: 25019375.

7.	 Karthikeyan VS, Keshavamurthy R, Mallya A, 
Chikka Moga Siddaiah M, Kumar S, et al. Efficacy of 
preprocedural diclofenac in men undergoing double J 
stent removal under local anesthesia: A double-blind, 
randomized control trial. Indian J Urol. 2017;33(1):53-
7. DOI: 10.4103/0970-1591.194783 PMID: 28197031.

8. 	 Rassweiler MC, Michel MS, Ritter M, Honeck P. 
Magnetic ureteral stent removal without cystoscopy: 
A randomized controlled trial. J Endourol. 
2017;31(8):762-6. DOI: 10.1089/end.2017.0051 
PMID: 28478732.

9. 	 Barros AA, Rita A, Duarte C, Pires RA, Sampaio-Marques 
B, Ludovico P, et al. Bioresorbable ureteral stents 
from natural origin polymers. J Biomed Mater Res B 
Appl Biomater. 2015;103(3):608-17. DOI: 10.1002/
jbm.b.33237 PMID: 24965000.

10. Tyritzis SI, Stravodimos KG, Vasileiou I, Fotopoulou G, 
Koritsiadis G, Migdalis V, et al. Spinal versus General 
Anaesthesia in Postoperative Pain Management during 
Transurethral Procedures. ISRN Urol. 2011;895874:1-
6. DOI: 10.5402/2011/895874 PMID: 22084807.

11. 	 Zimskind PD, Fetter TR, Wilkerson JL. Clinical use of 
long-term indwelling silicone rubber ureteral splints 
inserted cystoscopically. J Urol. 1967;97(5):840-4. 
DOI: 10.1016/S0022-5347(17)63130-6. 

12. 	 Joshi HB, Stainthorpe A, MacDonagh RP, Keeley 
FX Jr, Timoney AG, Barry MJ. Indwelling ureteral 
stents: evaluation of symptoms, quality of life and 
utility. J Urol. 2003;169(3):1065-9. DOI: 10.1097/01.
ju.0000048980.33855.90 PMID: 12576847.

13. 	 Theckumparampil N, Elsamra SE, Carons A, Salami SS, 
Leavitt D, Kavoussi A, et al. Symptoms after removal of 
ureteral stents. J Endourol. 2015;29(2):246-52. DOI: 
10.1089/end.2014.0432 PMID: 25137344.

14. 	 Schulman CC WT, Zlotta AR. Single-J ureteral stent with 
a distal suture. In: Yachia D, editor. Stenting the Urinary 
System. Oxford: Isis Medical Media; 1998. p. 161–4. 

15. Vesey SG, Athmanathan N. A computerized ureteric 
stent retrieval system. Br J Urol. 1996;78(1):156. 
PMID: 8795430.

16. 	 Kawahara T, Ito H, Terao H, Yamagishi T, Ogawa T, Uemera 
H, et al. Ureteral stent retrieval using the crochet hook 
technique in females. PLoS One. 2012;7(1):e29292. 
DOI: 10.1371/journal.pone.0029292 PMID: 22235282.

17. Oliver R, Wells H, Traxer O, Knoll T, Aboumarzouk 
O, Biyani CS, et al. Ureteric stents on extraction 
strings: a systematic review of literature. Urolithiasis. 
2018;46(2):129-36. DOI: 10.1007/s00240-016-0898-
1 PMID: 27324264.

18. Kobayashi T, Nishizawa K, Mitsumori K, Ogura K. 
Instillation of anesthetic gel is no longer necessary in the 
era of flexible cystoscopy: A crossover study. J Endourol. 
2004;18(5):483-6. DOI: 10.1089/0892779041271535 
PMID: 15253827.

19. Lai D, Chen M, Zha S, Wan S. A prospective and 
randomized comparison of rigid ureteroscopic to 
flexible cystoscopic retrieval of ureteral stents. BMC 
Urol. 2017;17(1):31. DOI: 10.1186/s12894-017-0220-
8 PMID: 28431538.

20. 	 Söylemez H, Altunoluk B, Onem K, Oguz F. Minimally 
painful retrieval of ureteral stents using by 
ureteroscope. J Clin Exp Invest. 2010;1(1):7-11. DOI: 
10.5799/ahinjs.01.2010.01.0002

21. 	 Neeli SI, Nutalpati SH. Comparison of pain scores during 
retrieval of ureteral stents using rigid cystoscope 
versus rigid ureteroscope in an office setting: A 
prospective study. J Urol Surg. 2020;7(3):172-6. DOI: 
10.4274/jus.galenos.2020.3311 



JGMC-N | Volume 18| Issue 01 |  January-June 2025

Original Research Article

page 96

 Cystoscope vs ureteroscope in stent removal

22. 	 Li B, Zeng X, Luo D, Ma Y, Li H, Wang K. Rigid 
ureteroscopy, a neglected choice for stent removal: 
a randomized controlled trial to compare rigid 
ureteroscopy, flexible cystoscopy, and rigid cystoscopy. 
Chin Med J (Engl). 2022;135(22):2767-9. DOI: 
10.1097/CM9.0000000000002242 PMID: 36719364.

23. Mehra K, Agarwal N, Manikandan R. Outcomes of 
ureteral stent removal by flexible cystoscope versus 
semirigid ureteroscope: A prospective randomized 
clinical trial. J Urol Surg. 2022;9(4):288-92. DOI: 
10.4274/jus.galenos.2022.2022.0014


	_Hlk115252908
	_Hlk115252955
	_Hlk115252924
	_Hlk104450752
	_heading=h.3znysh7
	_heading=h.z3gkqy7c57d3
	_heading=h.cbihkvzufqo
	_heading=h.3dy6vkm
	_heading=h.1t3h5sf
	_heading=h.g23owa6i8z5g
	_heading=h.b0v7o2iqd4bj
	_Hlk153962501
	_heading=h.4d34og8
	_GoBack
	_Hlk159955888
	_Hlk168560624
	_Hlk168566635
	_Hlk168823713
	_Hlk168578207
	_Hlk168567235
	_Hlk168823889
	_Hlk168567660
	_Hlk168824010
	_Hlk168567812
	_Hlk168824141
	_Hlk168566570
	_Hlk168566825
	_Hlk168566775
	_Hlk168566748
	_Hlk197259138
	_Hlk197261885
	_GoBack
	_Hlk147254806
	_GoBack
	_Hlk30873824
	_GoBack
	_Hlk30621611
	_GoBack
	_Hlk153110370
	_Hlk147825808
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_z7l2rnbeetyp
	_GoBack
	_Hlk200399271
	_Hlk169040551
	_Hlk169044030
	_Hlk200411985
	_Hlk200412041
	_Hlk200412379
	_Hlk186114624
	_Hlk186056708
	_Hlk200215666
	_Hlk200215691
	_Hlk200215845
	_Hlk200215887
	_Hlk200216045
	_Hlk200216101
	_Hlk200216251
	_Hlk200216210
	_Hlk186147522
	_Hlk200443147
	_Hlk148694891
	_Hlk200217193
	_Hlk198127826
	_Hlk200610465
	_GoBack

