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ABSTRACT 
Background: After a cystoscopy, the incidence of asymptomatic bacteriuria ranges from 2.8% 
to 21%. Since our hospital performs flexible cystoscopy, the purpose of this study is to 
ascertain the frequency and prevalence of UTIs after cystoscopy with stent removal, identify 
the primary causative agents, and identify areas for care improvement. 
Methods: This descriptive case series study was conducted from July 2024 to July 2025, 
Patients of either gender between the ages of 18 and 70, have had kidney transplantation and 
Double J stent in situ with negative urine culture were included.  Excluded were any history of 
urethral instrumentation within the previous week, fever and dysuria on the day of the 
cystoscopy, diabetes mellitus, and antibiotic use within the previous week. A consultant 
urologist with at least five years of expertise in the field, performed flexible cystoscopy on all 
individuals under local anesthesia for the removal of DJS and to maintain sterility. Urine 
microscopy and urine dipsticks were used to confirm the presence of a urinary tract infections 
in the collected midstream urine sample, and urine culture was used to determine the 
causative agent.  
Results: The study's participants ranged in age from 18 to 70, with a mean age of 35.99 ± 11.48 
years.  With a male to female ratio of 1.4:1, 62 (57.94%) of the 107 patients were men and 45 
(42.06%) were women. Urinary tract infections following flexible cystoscopy for double j stent 
(DJS) removal in post-transplant patients was found in 10 (9.35%) patients. The most common 
uropathogens encountered in UTIs after cystoscopy are Escherichia coli (E. Coli) (60.0%), Proteus 
(20.0%), and Klebsiella (20.0%).  
Conclusion: We concluded that 9.35% of post-transplant patients get UTIs  after flexible 
cystoscopy for the removal of a DJS. 
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Introduction 

Examining the bladder's inner lining is the 
goal of the diagnostic and therapeutic 
procedure known as cystoscopy.  Both rigid 
and flexible cystoscopes, which are often 
used in clinical settings these days, are used 
in this procedure (1). In urology, flexible 

This article may be cited as: Khan MS, Ullah I, Ali M, Khan M, Ismail I, Rahman MU. Frequency of 

urinary tract infections following flexible cystoscopy for double J stent removal in post-transplant patients 
and characterization of causative agent. Int J Pathol 23(4):290-96. https://doi.org/10.59736/IJP.23.04.990 

https://doi.org/10.59736/IJP.23.04.977
mailto:docikram76@yahoo.com
https://doi.org/10.59736/IJP.23.04.990


Muhammad Shoaib et.al 

International Journal of Pathology (Int J Pathol) Oct-Dec 2025, Vol. 23. No. 4 291  

cystoscopy (FC) is especially important and 
often preferred.  This method involves 
visually inspecting the bladder's inner lining 
by passing a cystoscope through the urethra 
(2).  It is frequently done in outpatient 
settings for the removal of Double J stents 
(DJS), hematuria, obstructive or irritative 
urinary symptoms, and patients with a 
history of urothelial cancer (3). Regular use of 
DJS has been shown to prevent ureteral 
problems following kidney transplantation, 
and it is typically passed during ureteric re-
implantation in renal transplant recipients (4). 
Any surgical procedure carries some risk of 
infection, which is a typical occurrence.  The 
main disadvantage of cystoscopy is the 
possibility of developing a UTI, which can be 
brought on by bacterial cross-contamination 
during flexible cystoscopy or by antecedent 
colonization (5). Among hospitalized patient 
populations, UTIs are among the most 
prevalent and extensively researched 
nosocomial infections. Compared to other 
operations, cystoscopy is generally tolerated 
by patients; nevertheless, as was previously 
mentioned, it may also result in the 
development of specific problems.  These 
issues will ultimately raise patient morbidity, 
the budget for the health system, and the 
creation of more resistant bacterial species 
(6). One recognized side effect of cystoscopy 
with ureteral stent removal is a symptomatic 
urinary tract infection (UTI). The frequency 
and risk factors for post-cystoscopy UTI in 
patients of renal transplants, however, are 
little understood.  According to one study, 
the incidence of urinary tract infections after 
flexible cystoscopy for the removal of DJs is 
7.5% (7). Escherichia coli accounts for 58% of 
UTIs following cystoscopy, followed by 
Enterococcus (17.6%) and Klebsiella (8.8%). 
Pyuria and bacteriuria are the outcomes of 
the inflammation of the urothelium brought 

on by these bacterial infections. Both 
symptomatic and asymptomatic bacteriuria 
may continue, as indicated by the presence or 
absence of symptoms such as fever, dysuria, 
and frequency of urination. After a 
cystoscopy, the incidence of asymptomatic 
bacteriuria ranges from 2.8% to 21% (8). Since 
our hospital performs flexible cystoscopy, the 
purpose of this study was to ascertain the 
frequency and prevalence of UTIs after 
cystoscopy with stent removal, identify the 
primary causative agents, and identify areas 
for care improvement. 

Methods 
This descriptive case series study was 
conducted from July 2024 to July 2025.Using 
an open Epi sample size calculator with a 
95% confidence level and a 5% margin of 
error, the sample size for this investigation is 
107, based on the previously reported 
incidence of 7.5% (7). Participants required to 
be between the ages of 18 and 70, be of either 
gender, have had kidney transplantation and 
DJS in situ, and have a negative urine culture.  
Excluded were any history of urethral 
instrumentation within the previous week, 
fever and dysuria on the day of the 
cystoscopy, diabetes mellitus, and antibiotic 
use within the previous week. 
This study was conducted with the hospital's 
ethics committee's clearance letter number: 
URO-2023-021-1529 dated 02.5.2024. 
Following a transplant, after obtaining 
informed written agreement, patients who 
met all study requirements were enrolled. A 
thorough medical history was taken and a 
physical examination was conducted. All 
subjects underwent investigations, including 
urine R/E and urine culture.  To reduce the 
bias caused by confounders, strict exclusion 
criteria were adhered to. A consultant 
urologist with at least five years of expertise 
in the field performed flexible cystoscopy on 
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all individuals under local anesthetic for the 
removal of DJS and to maintain sterility. For 
a total of four weeks, the patients were 
monitored weekly. Midstream urine (MSU) 
samples were requested from patients 
exhibiting UTI symptoms (fever, dysuria, and 
frequency of urination) during the same 
follow-up visit.  During their final follow-up 
appointment in week four, the patient who 
did not exhibit any UTI symptoms were 
asked to gather MSU. Urine microscopy (10 
WBCs/HPF) and urine dipsticks (positive for 
leucocyte esterase and nitrites) were used to 
confirm the presence of a UTI in the collected 
MSU sample, and urine culture was used to 
determine the causative agent. Solid agar 
media (Blood Agar (BA) and MacConkey 
Agar (MK)) was used for urine culture. In 
strict adherence to the research criteria 
(inclusion/exclusion criteria), additional 
patients were recruited using the same 
sampling technique to replace those who 
were lost during follow-up. Patients with 
symptoms of UTI (fever, dysuria) within 04 
weeks of flexible cystoscopy with mid-stream 
urine (MSU) sample, positive for leucocyte 
esterase and nitrites, > 10 WBCs/HPF on 
urine microscopy and with a growth of 
bacteria on urine culture were taken as 
symptomatic bacteriuria while without 
symptoms of UTI (fever, dysuria) was 
considered as asymptomatic. Every piece of 
information was documented on a proforma. 
Version 20.0 of the statistical software (SPSS) 
was used for data entry and analysis. Age, 
height, and BMI were among the numerical 
variables for which means and standard 
deviations were computed. For categorical 
variables like gender and urine culture 
results (positive or negative, urinary tract 
infections), frequencies and percentages were 
computed.  The frequency of UTIs was split 
by gender and age to observe the impact of 

medication. The post-stratification chi square 
was used, with a P value of less than 0.05 
being considered significant.  Tables and 
graphs were used to display each result. 

Results 
The study's participants ranged in age from 
18 to 70, with a mean age of 35.99 ± 11.48 
years. Eighty-five (79.44%) of the patients 
were between the age of 18 and 45.  With a 
male to female ratio of 1.4:1, 62 (57.94%) of 
the 107 patients were men and 45 (42.06%) 
were women. A mean BMI of 27.53 ± 3.04 
kg/m2 was recorded. (Table I).  
 

Table I: Distribution of variables (n=107) 

Variables types Frequency(n) % 

Age 
(years) 

18-45 85 79.44 

46-70 22 20.56 

Gender 
Male 62 57.94 

Female 45 42.06 

BMI 
(kg/m2) 

≤30 83 77.57 

>30 24 22.43 

 
Urinary tract infections following flexible 
cystoscopy for double j stent (DJS) removal in 
post-transplant (healthy kidney from either a 
living or deceased donor is transplanted into 
a recipient whose kidneys have failed or are 
not functioning properly) patients was found 
in 10 (9.35%) patients (Figure I).  

 
Figure I: Frequency of urinary tract infections 

following flexible cystoscopy for double j stent (djs) 
removal in post-transplant patients (n=107).  

 



Muhammad Shoaib et.al 

International Journal of Pathology (Int J Pathol) Oct-Dec 2025, Vol. 23. No. 4 293  

The most common uropathogens 
encountered in UTIs after cystoscopy were 
Escherichia coli (E-coli) (60.0%), Proteus 
(20.0%), and Klebsiella (20.0%) as shown in 
Table II. Stratification of urinary tract 
infections with respect to age, gender and 
BMI is shown in Table III. 

 
Table-II: Causative agents (n=10). 

Causative agents No. of Patients % 

E coli 06 60.0 

Proteus 02 20.0 

Klebsiella 02 20.0 

 
Table III: Stratification of urinary tract infections 

with respect to age, gender and BMI. 

Variables 
Yes 

(n=10) 
No 

(n=97) 
P-

value 

Age 
(years) 

18-45 08 (9.41%) 77 
(90.59%) 

0.963 
46-70 02 (9.09%) 20 

(90.91%) 

Gender Male 04 (6.45%) 58 
(93.55%) 

0.227 
Female 06 

(13.33%) 
39 

(86.67%) 

BMI 
(kg/m2) 

≤30 06 (7.23%) 77 
(92.77%) 

0.162 
>30 04 

(16.67%) 
20 

(83.33%) 

 

Discussion 
In recipients of renal transplants, 
prophylactic ureteric stenting is still 
debatable (9). While the ureteric stent itself is 
linked to issues like UTI, hematuria, stent 
migration, stent encrustation, and forgotten 
stents, it also prevents serious surgical 
complications such as ureteric leak and 
obstruction (10). UTI is the most frequent 
stent-related complication among recipients 
of renal transplants, and it has been observed 
that its frequency is higher both immediately 
following surgery and after the stents are 
removed (11). 

Seven of the twelve patients who experienced 
urological problems in a case series of stented 
kidney transplant recipients had UTIs (12). 
UTI rates in stented versus non-stented renal 
transplant recipients, however, differ 
significantly.  According to Ranganathan et 
al., stented participants had a considerably 
greater incidence of UTI (71% vs. 39%; P = 
0.02) than non-stented subjects (13). 

Additionally, according to Yasser Ossman et 
al., 36% of patients with stented kidney 
transplants experienced UTIs, compared to 
18% of patients without stenting.  However, 
Mathe et al. discovered a comparable 
incidence of UTI in stented (43.3%) and non-
stented (40.1%) patients in a single-center 
analysis that included 310 renal transplant 
recipients (14). According to Derouich et al., 
post-operative UTIs occurred 47.2% more 
frequently in stented kidney transplant 
recipients than in non-stented ones (48.7%) 
(15). 

Stent-related problems may be avoided in 
part by removing the DJ stent early (16). 
After 30 days of stent implantation, Tavakoli 
et al. found a markedly elevated incidence of 
UTI in recipients of renal transplants and 
recommended removing the DJ stent within 
28 days (16). 

According to Kehinde et al (17)., 42% of 
patients experienced stent colonization, and 
roughly 17% of patients with indwelled DJ 
stents experienced severe bacteriuria. They 
demonstrated that the urine complete was 
sterile in roughly 60% of their patients who 
had colonized DJ stents. Similarly, 15% of 
patients with colonized DJ stents had 
bacteriuria, according to Lifschitz et al (18). 
However, in a previous investigation, Reid et 
al (19). reported a 90% stent colonization rate 
in their series of 30 patients. 
The most frequent bacterium responsible for 
UTIs was E. coli.  This outcome is similar to 



Muhammad Shoaib et.al 

International Journal of Pathology (Int J Pathol) Oct-Dec 2025, Vol. 23. No. 4 294  

the majority of other reports that have been 
published (20). This implicitly indicates that a 
positive microbial culture is linked to a stent. 
From the stents, a number of bacteria were 
found.  Escherichia coli and Enterococci species 
were reported to be prevalent in numerous 
investigations (21,22) Escherichia coli (E-coli) 
was identified as the most common 
bacterium in our investigation. In a similar 
vein, two recent studies identified 
Staphylococcus as the leading bacterium 
among gram-positive infections (23). 
Following DJ stenting, urethral 
catheterization may account for the 
preponderance of gram-positive bacteria in 
urine samples.  Six out of seven patients 
(85.7%) who tested positive in a study had a 
history of urethral catheterization within 24 
hours of surgery (24).  
Nevo et al (25). discovered that 20.4% of their 
pre-stented patients had positive SC before 
ureteroscopic surgery. They concluded that 
female patients and those with comorbidities 
were more likely to experience post-URS 
sepsis if they had positive SC.  Positive SC 
was found to be an independent predictor of 
sepsis following URS.  It has also been 
demonstrated that immunosuppression, 
diabetes mellitus, and chronic renal 
insufficiency are risk factors for stent 
colonization and bacteriuria (26).  
 

Conclusion 
We came to the conclusion that 9.35% of post-
transplant patients get urinary tract 
infections after flexible cystoscopy for the 
removal of a double J stent (DJS). Transplant 
patients are an at-risk group for whom pre-
procedural antibiotic prophylaxis should 
probably continue, even if the effectiveness of 
full-dose prophylactic antibiotics in 
preventing post-procedural UTIs has not yet 
been established.  To identify patients who 

are most at risk for symptomatic UTI 
following kidney transplantation, more 
prospective research is required, ideally in 
the form of a randomized clinical trial. 
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