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ABSTRACT

Introduction: Cystoscopy is a common diagnostic and therapeutic procedure in the pediatric population. 
However, the incidence of post-cystoscopic urinary tract infection (pcUTI) remains largely unexamined. This 
study evaluates the role of urinalysis and a history of previous urinary tract infection (UTI) as potential risk 
factors for pcUTI. It also analyzes the efficiency of the antibiotic treatment as prophylaxis for pcUTI.
Material and methods: We conducted a retrospective analysis of the medical records of infants who  
underwent cystoscopic procedures at the Pediatric Surgery Department in Poznan between 2020 and 2024. 
The occurrence of post-cystoscopic UTI was recorded within 14 days after the procedure. Statistical analysis 
was performed using Statistica v.13.0.
Results: A total of 115 patients were analyzed (82% male, 18% female; median age: 5 months). A history 
of previous UTI was present in 29% of patients. Preprocedural urinalysis indicated signs of UTI in 21% of pa-
tients, of whom 67% received additional antibiotic treatment. Perioperative furazidine was administered to 
57% of patients. Post-cystoscopic urinary tract infection occurred in 18 cases (17%). There was no statistically 
significant association between the occurrence of pcUTI and a positive history of UTI or urinalysis findings 
suggestive of UTI prior to cystoscopy, regardless of additional antibiotic treatment. Similarly, no statistically 
significant difference was observed between patients who received perioperative furazidine and those who 
received perioperative antibiotics.
Conclusions: Preoperative urinalysis is not a sufficient predictor of the post-cystoscopic UTI risk. History 
of previous UTI is also insufficient as a predictor of pcUTI. Neither perioperative furazidine nor antibiotic 
therapy appears to be effective in preventing pcUTI in infants. Further studies are necessary for standardizing 
the indications and methods of prophylaxis.
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INTRODUCTION 

Cystoscopy is one of the most important tools in 
the pediatric population for assessing congenital abnor-
malities of the lower urinary tract and for the potential 
treatment of posterior urethral valves (PUV), vesico-

ureteral reflux, or ureteral stent removal [1–3]. However,  
it carries a potential risk of post-cystoscopic urinary tract 
infection (pcUTI) [4, 5]. 

In the pediatric population, urinary tract infection 
(UTI), particularly pyelonephritis, may cause renal scar-
ring which negatively impacts renal function [3, 5, 6–8]. 



248 Pediatria Polska – Polish Journal of Paediatrics 2026; 101

Ewa Joanna Bucko, Małgorzata Rzanny-Owczarzak, Magdalena Frankowicz, Patrycja Sosnowska-Sienkiewicz

Although prevention of pcUTI is therefore crucial,  
it may result in extensive antibiotic use. However, stud-
ies on the efficacy of periprocedural antibiotic therapy 
used as UTI prevention in the pediatric population are 
lacking, especially in the youngest group, which is most 
susceptible to severe UTI-related complications [8, 9]. 
Due to a limited number of child-centered studies, pe-
diatric urologists are forced to base their therapeutic de-
cisions on adult-oriented research, as well as their own 
experience and cultural norms and practices vary wide-
ly [10]. Moreover, widespread use of antibiotic therapy 
leads to population-level resistance, further exacerbating 
the problem [11]. Therefore, it is important to identify 
relevant criteria to determine patients at risk of pcUTI.

This study aims to analyze the association between 
precystoscopic urinalysis and a history of previous UTI 
and the risk of pcUTI. Additionally, it seeks to evaluate 
the efficacy of antibiotic prophylaxis in terms of pcUTI. 

MATERIAL AND METHODS

The study included patients treated at the Pediatric 
Surgery Department in Poznan, Poland between 2020 and 
2024. The study group initially comprised 127 infants who 
underwent cystoscopy. The medical history of UTI and 
the pharmacological prophylaxis used prior to the proce-
dure was analyzed by the researchers. Urinalysis was per-
formed 24 hours before the planned procedure using a bag 
collection method. Patients with negative urinalysis were 
placed on UTI prophylaxis depending on the surgeons’ 

choice – either prophylaxis with full-dose of furazidine 
(7–10 mg/kg) or antibiotic prophylaxis in the form of full-
dose perioperative antibiotic administration. Patients 
with urinalysis findings suggestive of UTI were placed on 
antibiotic therapy one week prior to the procedure and 
the cystoscopy was postponed. The urinalysis was then 
checked again after one week directly before the proce-
dure. The cystoscopy was performed after one week re-
gardless of the subsequent urinalysis results.

For the procedure, patients were positioned in 
the lithotomy position. The surgical field was disinfected 
according to the protocols of the Pediatric Surgery De-
partment. Cystoscopy was performed either by urology 
specialists or residents. Follow-up for the occurrence 
of UTI lasted for 14 days after the cystoscopy. The periop-
erative intravenous hydration and length of hospitaliza-
tion were analyzed. Twelve patients were excluded due to 
incomplete medical documentation.

The correlation between the presence of previous 
UTIs and the preprocedural urinalysis and the occur-
rence of pcUTI was studied. The urinalysis was consid-
ered positive when significant leukocyturia or positive 
nitrites were present. The correlation between the use 
of furazidine or antibiotics and the occurrence of pcUTI 
was also analyzed.

Descriptive statistical methods were used to present 
the results as frequencies (n) and percentages (%). In the 
statistical analysis, the χ² independence test was ap-
plied to assess the relationships between the studied 
qualitative variables. Results with a significance level of  
p < 0.05 were considered statistically significant. Statistical 
analysis was performed using Statistica v.13.0 (StatSoft).

RESULTS

A total of 115 patients were included in the final 
analysis. The median age was 5 months, the youngest 
patient was 6 days old, and the oldest was 12 months.  
82% of the patients were male (94 patients). Prior to 
cystoscopy, 37% of patients were diagnosed with vesi-
coureteral reflux, 26% were suspected of PUV, 12% had 
megaureter and 25% had hydronephrosis. 29% of patients 
had a positive history of at least one UTI prior to the pro-
cedure. 68% had no history of previous UTI. For the 3% 
the history was inconclusive. The urinalysis showed signs 
of UTI in 21% of the patients, but none of the patients 
was symptomatic. 67% of the urinalysis-positive patients 
received an additional antibiotic treatment a week prior 
to cystoscopy. The remaining eight patients (33%) were 
receiving antibiotic therapy prior to admission and re-
mained on their previous treatment for a week prior to 
cystoscopy and during the procedure (Table 1). 

57% of patients received a full dose of furazidine prior 
to the procedure. 46% received antibiotic prophylaxis. All 
patients previously treated with antibiotics were receiving 
antibiotic prophylaxis during cystoscopy. Twelve patients 

TABLE 1. Demographic and clinicopathological details

Parameters Percentage

Sex

Male 82

Female 18

Previous UTI history

Negative 68

Positive 29

Inconclusive 3

Urinalysis

Positive (signs of UTI) 21

Negative (no signs of UTI) 70

Inconclusive 9

Procedures

Diagnostic cystoscopy 37

PUV ablation 30

DJ-catheter removal 17

DJ-catheter insertion 10

STING procedure 10
DJ-catheter – double J catheter, PUV – posterior urethral valve, STING – suburethral transurethral 
injection, UTI – urinary tract infection
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received both a full dose of furazidine and antibiotic pro-
phylaxis based on the individual choice of an attending 
physician.

Eighteen patients (15%) developed symptomatic 
UTI within 14 days after cystoscopy. These patients were 
diagnosed with primary vesicoureteral reflux (VUR) 
(33%), suspected PUV (33%), megaureter (22%), or hy-
dronephrosis (11%). 38% had a positive history of UTI. 
Only 22% had a positive urinalysis prior to cystoscopy.  
58% received furazidine prophylaxis, 38% received antibi-
otic prophylaxis, and one patient received both.

There was no statistically significant difference in 
the post-cystoscopic UTI rate between the patients with 
UTI-indicating urinalysis results before the cystoscopy and 
patients with clean urinalysis before the cystoscopy, regard-
less of additional antibiotic treatment implementation  
(p = 0.83). We also did not find a statistically significant 
difference between the positive UTI history and the oc-
currence of post-cystoscopic UTI (p = 0.27) (Figures 1, 2).

Additionally, no statistically significant difference was 
found between the occurrence of pcUTI and the per-
formed procedure (diagnostic cystoscopy, STING, PUV 
ablation, catheter insertion, or catheter removal).

Regarding the prevention of post-cystoscopic UTI, 
there was no statistical difference between the group  
using the perioperative antibiotics compared to the group 
with only furazidine treatment (p = 0.5) (Figure 3).

DISCUSSION

Many publications assessed the occurrence rate  
of pcUTI in the adult population at 1.9–7.5% [12–14]. 
The post-cystoscopic urinary tract infection occurrence 
rate in our study is much higher as it reaches 15%. Unfortu-
nately pcUTI occurrence data based on the pediatric pop-
ulation was not found, especially regarding infants. How-
ever, children below 2 years of age are at higher risk of UTI 
due to their developing immature immune systems [3]. 
There is also a higher prevalence of UTI in male infants 
and in patients with congenital abnormalities [3]. That may 
explain the higher incidence of pcUTI in the examined 
population compared to the occurrence rate in the adult 
population. In the Tiboni et al. study [15] examining out-
comes of endoscopic treatment in infants and children with 
primary Grade 4–5 VUR, sixteen (33%) patients suffered 
from febrile UTI at follow-up after endoscopic treatment 
despite all patients were discharged on prophylaxis. How-
ever the higher rate of pcUTI in this study might be ex-
plained by the selection of patients with advanced VUR, 
which carries a higher risk of potential infection compared 
to our study. More studies regarding pcUTI in the pediatric 
population are necessary to determine this factor.

Considering that pcUTI may lead to serious conse-
quences such as urosepsis, renal scarring, or even future 
renal failure, our study aimed to identify the associated 
risk factors and determine the most effective methods 
of pcUTI prophylaxis.

URINE TESTING BEFORE CYSTOSCOPY

Multiple studies based on the adult population are opt-
ing for resignation from bacterial cultures or even urinaly-
sis prior to cystoscopy, either due to a low prognostic value 
or low risk in UTI occurrence [12, 16, 17]. The study by 

FIGURE 1. Urinalysis and post-cystoscopic urinary tract infection 
occurrence 
pcUTI – post-cystoscopic urinary tract infection
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FIGURE 2. History of previous urinary tract infection and post- 
cystoscopic urinary tract infection occurrence 
pcUTI – post-cystoscopic urinary tract infection, UTI – urinary tract infection
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FIGURE 3. Antibiotic prophylaxis and post-cystoscopic urinary tract 
infection occurrence
pcUTI – post-cystoscopic urinary tract infection
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Chavarriaga et al. [18] demonstrated that the occurrence 
of symptomatic UTI was not correlated with urine cul-
ture. In that study, the percentage of patients with pcUTI 
without urine cultures and with urine cultures and later 
treated with antibiotics was 2.5% and4.8% respectively, 
which is not a statistically significant difference. In their 
conclusion authors suggested that routine urine culture 
before outpatient cystoscopy is unnecessary, because in 
asymptomatic patients subsequent UTIs are rare and can 
be easily treated. However factors significantly associated 
with pcUTI included a positive pre-cystoscopy urine cul-
ture. This study included only adult patients. Similar re-
sults were achieved by Escandón-Vargas et al. [19], also in 
adults. On the other hand, Gendron et al. [16] presented 
that bacteriuria may be related to a higher pcUTI rate in 
the adult population. The researchers found no similarly 
designed studies in children. Our study did not conduct 
urine culture before performing-cystoscopy. There was no 
statistically significant correlation between the positive uri-
nalysis and pcUTI occurrence. The rate of pcUTI however 
was significantly higher than that presented in the adult 
population, which again proves a low value in comparing 
the results between pediatric and adult patients. It is also 
worth noticing that bag-collected urine in the youngest 
population has a significant rate of contamination with 
leucocytes and bacteria from external genitalia, therefore 
the credibility of the urinalysis might be impaired [20, 21].

HISTORY OF PREVIOUS URINARY TRACT 
INFECTION

History of previous UTI is proven to largely impact 
the risk of pcUTI in adult female patients [22]. In the study 
by Jackson et al. [22], the percentage of pcUTI was 4.8%, so 
it was more than 3 times lower than in our study, however 
the examined population comprised only adult women 
and is not comparable with our population. The studies on 
the pediatric population are lacking. However the consen-
sus study by Esposito et al. [23] recommend the additional 
antibiotic prophylaxis to infants with a previous history 
of UTI. That is connected to the fact that the recurrent 
UTI is intertwined with urinary tract abnormalities that 
are a more common reason for cystoscopy in our popu-
lation [24]. This is supported by the adult observations in 
the pcUTI rate higher for recurrent UTI and urinary tract 
abnormalities in the work of Cusumano et al. [25]. How-
ever, our study was unable to demonstrate recurrent UTI 
as a significant risk factor for pcUTI. We attribute this to 
the fact that the vast majority of our patients were infants 
who did not have enough time to develop UTI recurrences.

ANTIBIOTIC PROPHYLAXIS

Regarding antibiotic therapy, pediatric urology forms its 
recommendations on the extrapolated data from the adult 
population. As Snyder et al. [26] prove, there is no suffi-

cient report regarding different antibiotic protocols and 
their efficiency in children. That makes the usage of adult 
data necessary, but also poses a potential risk, as the pedi-
atric population has different infection risks, and different 
adverse effects and has to obey certain limitations regarding 
antibiotic therapy based on different body weight and me-
tabolism. It also prompts the wide difference in methods 
of antibiotic prophylaxis between the urologists [10]. 

The efficacy of antibiotic prophylaxis before cystoscopy 
has been extensively debated in literature on adult popula-
tions. The study by Cusumano et al. [25] supports the thesis 
that antibiotic prophylaxis does not decrease the incidence 
of pcUTI. The studies by García-Perdomo et al. [27, 28] 
support that viewpoint and reject the need for antibiotic 
prophylaxis. The review of Marino et al. [29] also denies 
the necessity of prophylactic antibiotic usage for planned 
cystoscopies. In the Cochrane study of 2019, antibiotics 
proved to be effective in preventing symptomatic UTI 
(the localized UTI with minor generalized symptoms) 
in an adult population (risk ratio = 0.49 [0.28–0.86]), but 
they do not have a significant influence on localized UTI 
or systemic UTI (sepsis or fever over 38ºC with bacteri-
uria). The evidence level of the entire study was low [30]. 
The aforementioned studies seem to confirm our results, 
as we did not achieve statistically significant differences 
in pcUTI between patients with perioperative antibiotic 
therapy and with perioperative furazidine treatment. Un-
fortunately, there is not enough data regarding the pedi-
atric population to confirm the results, therefore further 
investigation is necessary. In their current pediatric guide-
lines, the European Association of Urology also pointed 
out the need for standardization of perioperative antibi-
otic management and the need for more studies assessing 
the efficiency of perioperative prophylaxis [31]. 

Though the Cochrane study assesses the adverse ef-
fects of antibiotic therapy as not concerning, we should 
also take into consideration the negative influence of ex-
cessive antibiotic treatment not only on individual patients 
but on the entire population as well. Increasing use of anti-
biotics perpetuates the increasing bacterial resistance [11]. 
Therefore limiting antibiotic therapy to patients with ac-
tual benefits should be a focus of future research.

LIMITATIONS

The authors acknowledge that the presented study 
has limitations – the small group of patients prevents 
the large-scale extrapolation of data to the general popu-
lation. Moreover, the decision to administer either furazi-
dine or antibiotic prophylaxis was based on the individual 
preference of a attending physician, which introduces 
a possible bias, as the patients perceived as having a higher 
risk of UTI might have been more likely to receive antibi-
otic prophylaxis. Additionally, samples used for urinalysis 
were obtained by bag collection, which may also disrupt 
the results of the study. The authors also acknowledge 
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that, in case of patients treated prior to cystoscopy, the re-
sults of post-treatment urinalysis were affected by the an-
tibiotic treatment, weakening the rationale for grouping 
and limiting the interpretability of the findings.

CONCLUSIONS

Post-cystoscopic urinary tract infection is a clinically 
relevant complication in infants. In this study, no signifi-
cant correlations were identified between the occurrence 
of pcUTI and either precystoscopic urinalysis or a history 
of previous UTI. Antibiotic prophylaxis was also not as-
sociated with a reduced rate of pcUTI compared to fu-
razidine prophylaxis. The findings of the study are mostly 
consistent with studies on adult populations, but the rel-
evant pediatric studies are lacking. Moreover, due to its 
limitations, the study may not be representative of the en-
tire pediatric population. Limited results of the study 
require further investigation. Further large-scale multi- 
center pediatric studies are necessary to establish safe and 
effective recommendations for further perioperative pro-
phylaxis in pediatric urology.
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