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Abstract 

Purpose The use of postoperative prophylactic antibiotics in pediatric upper urinary tract reconstruction remains 
controversial. In this study, we examined whether low dose antibiotics administered following pediatric pyeloplasty 
reduce the incidence of febrile urinary tract infections at our institution. As a secondary outcome, in those patients 
with infection, additional analysis was performed to better quantify which patient population benefits the most 
from low dose prophylactic antibiotics.

Methods Institutional review board approval (IRB) was obtained. All methods were carried out in accord‑
ance with relevant guidelines and regulations. A retrospective study was performed in patients who underwent 
pyeloplasty (2011–2017) at our institution. Surgical approach (laparoscopic versus robotic assisted versus open, 
with or without internal JJ ureteral stent) were based on surgeon preference. Patients of 8 fellowship trained pediatric 
urologists were included in the study period. Patients with prior history of urologic interventions or other congenital 
genitourinary tract abnormalities were excluded. Demographics (age, gender, ethnicity, insurance status), prior history 
of culture proven urinary tract infection, surgical details (administration of perioperative antibiotics), and postop‑
erative outcomes including; 1) re‑admission 30 days post‑surgery, 2) any urine cultures collected due to suspected 
urinary tract infection.

Results A total of 209 patients (149 boys, 60 girls) met our inclusion criteria with 55/209 (26%) receiving postop‑
erative prophylactic antibiotics. The average age was 6 years (range: 2 months‑18 years). Indwelling ureteral stent 
was used in 176 (84%) patients. Eleven patients (5%) had a culture‑proven urinary tract infection within 30‑days 
postoperatively. No significant differences were seen in postoperative complications or incidence of urinary tract 
infection when comparing surgical approaches, +/‑ ureteral stent, or the use of antibiotics. Secondary analysis noted 
statistically significant increase in post‑operative urinary tract infection in younger children (2.8 v. 6.2 years, p = 0.02), 
those patients who had a positive preoperative urine culture (8/11, p = 0.01) and those with public health insurance 
(p = 0.038).

Conclusion The incidence of postoperative urinary tract infection following pyeloplasty in our cohort was relatively 
low. There was a higher incidence of urinary tract infection in patients less than 3 years old. The use of antibiotics 
in patients post pyeloplasty did not appear to affect the incidence of post‑operative urinary tract infection, however, 
they may have a role in children who have not yet potty trained and in patients with positive preoperative urine 
culture.

*Correspondence:
Ming‑Hsien Wang
mwang33@jhmi.edu
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12894-023-01301-x&domain=pdf


Page 2 of 4Sheth et al. BMC Urology          (2023) 23:133 

Keywords Pediatrics, Pyeloplasty, Prophylactic Antibiotic (pAbx), Febrile Urinary Tract Infections (fUTI)

Background
The use of postoperative prophylactic antibiotics (pAbx) 
in pediatric upper urinary tract reconstruction remains 
controversial [1, 2]. With growing concern for the risk of 
early antibiotics exposure in the developing immune sys-
tem [3, 4], we examined if the addition of pAbx post pedi-
atric pyeloplasty reduces the incidence of febrile urinary 
tract infection (fUTIs) at our institution. In those chil-
dren with a post-surgical fUTI, a secondary analysis was 
performed to evaluate which patient populations benefit 
the most from low dose pAbx.

Methods
Ethical approval from the Institutional Review Board 
(IRB) was obtained. Inclusion criteria included patients 
18 years or younger who underwent pyeloplasty between 
2011 and 2017 at our institution, a major academic refer-
ral center. All methods were carried out in accordance 
with relevant guidelines and regulations. Per institutional 
policy, all patients received a single dose of IV antibiotics 
within 30  min prior to the start of the procedure, typi-
cally weight based Cephazolin unless they had a related 
allergy. In the event of an allergy, patients received 
Clindamycin. Patients receiving pAbx were prescribed 
Trimethoprim/Sulfamethoxazole unless they had a posi-
tive pre-operative culture that suggested use of another 
antibiotic. Patients were identified using the CPT codes 
50400, 50405 (pyeloplasty), 50544 (laparoscopic), S2900 
(robotic assisted). Decision regarding surgical approach, 
technique, stent placement, and pAbx were based on 
surgeon preference. The study included all pyeloplasties 
performed by eight ACGME fellowship trained pediat-
ric urologists (> 3 years post training). Exclusion criteria 
included redo pyeloplasty, history of prior genitourinary 
interventions, solitary kidney, or any other congenital 
abnormalities of the genitourinary tract. Demographics 
(age, gender, ethnicity, and insurance status, surrogate 
for access to care), as well as prior antibiotic exposure 
unrelated to the urinary tract were collected. Any history 
of UTIs, type of perioperative Abx, intraoperative urine 
cultures, operative details, including surgical approach 
(open, laparoscopic or robot-assisted) and any intraop-
erative urinary drainage placement and post- surgery 
re-admissions were also collected. Postoperative fUTI 
was defined as a fever (> 38 °C) within 30 days of surgery, 
as well as positive urine culture (> 50,000 CFUs/ml) as 
defined by the 2011 AAP guideline [5]. Fisher exact test 
and Mann Whitney U test were used to compare patients 

with and without postoperative fUTIs. Statistical signifi-
cance was defined as p value of < 0.05.

Results
Of 255 patients who underwent pyeloplasty, 46 patients 
were excluded due to previously defined exclusion cri-
teria. A total of 209 patients were included for analy-
sis (Table  1). The average age was 6.0  years old (6.0 + / 
5.1  years, 2 months old to 18 years old). In all, 149/209 
(71%) patients in our study population were male and 
83/209 (40%) had public insurance. Insurance status was 
used as a surrogate for access to care in our study. No 
patients in our study had a nephrostomy tube in place 
pre-operatively. In terms of surgical approach, 160/209 
(77%) patients underwent robotic-assisted pyeloplasty, 
31/209 (15%) had open repair, and 18/209 (9%) under-
went conventional laparoscopic pyeloplasty without 
robotic-assistance. Intraoperative ureteral stents were 
placed in 176/209 (84%) of patients and 55/209 (26%) 
were discharged on pAbx. Thirty-five patients had an 
externalized drain placed, either in the form of a Pen-
rose drain or a KISS (kidney internal splint/stent) drain. 
All internal stents were removed between 4–6  weeks 

Table 1 Patient demographics, treatment plan and outcome

Total (%) Postoperative 
Febrile UTI (fUTI)

P value

Average Age 6.0 +/‑  5.1 years 2.8 +/‑ 3.22 years 0.02

Gender:

 Male 149/209 (71%) 8/149 0.91

 Female 60/209 (29%) 3/60

Preopertive UCX:

 Positive 10/209 (5%) 3/10 0.01

 Negative 199/209 (95%) 8/199

Surgical Approach:

 Open 31/209 (15%) 0/31 0.23

 Robotic 160/ 209 (77%) 11/160

 Laparoscopic 18/209 (9%) 0/18

Drainage Method:

 Ureteral Stent 176/ 209 (84%) 11/ 176 0.22

 External drain 35/ 209 (17%) 0/ 35

Postoperative Antibiotics:

 Yes 55/209 (26%) 2/55 0.73

 No 154/ 209 (74%) 9/154

Insurance:

 Private 126/209 (60%) 5/126 0.038

 Public (Medicaid) 83/209 (40%) 6/83
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postoperatively in the operating room with a single dose 
of preoperative prophylactic antibiotics. External drains 
were removed prior to discharge or within 7–10  days 
postoperatively.

In total, 11/209 (5%) patients experienced postoperative 
fUTIs per criteria. There was no statistical significance in 
terms of surgical approach, presence of stent, or the use 
of pAbx in the 11 patients who presented with postopera-
tive fUTI. There was a statistical significance noted in; 1) 
the age of the patients (2.8 +/- 3.22  years, p = 0.02), and 
2) those with positive preoperative urine culture (10/209, 
p = 0.01). Of note those with positive preoperative urine 
cultures were asymptomatic at the time of culture col-
lection and these patients were treated with culture-
directed antibiotics. On a sub-group analysis, we found 
that patients with public insurance (Medicaid) were more 
likely to have a culture-proven fUTI compared to those 
without public insurance (Table 1, p = 0.038).

Discussion
Among children undergoing routine pyeloplasty, the 
incidence of postoperative fUTI in our cohort was rela-
tively low (5%), consistent with current reported rates 
of 1–3% [6, 7]. When evaluating potential risk factors 
for development of fUTI in the initial 30-day postopera-
tive period, we did not identify an association between 
the use of pAbx, surgical approach, or urinary stent 
placement. However, younger age and the presence of a 
positive culture within the month to surgery did corre-
late with a higher incidence of fUTI. Furthermore, sub-
group analysis indicates that insurance status might also 
impact the presentation of fUTIs. Similar results were 
seen in Ferroni et al., where postoperative antibiotics did 
not alter the rate of UTIs in patients undergoing mini-
mally-invasive pyeloplasty [8]. We had total of 11 out of 
209 patients with fUTI post-operatively, all eleven had 
robotic assisted approach (11/209). One possibility is that 
robotic approach is the most common surgical approach 
in our institution (160/209, 77%).

While our study indicates that pAbx does not impact 
the incidence of post-pyeloplasty fUTIs in majority of 
our patients, there is a selective group of young children 
who might benefit from pAbx. Our analysis indicates that 
children younger than 3  years old have a higher risk of 
post- operative fUTIs. This might be related to toilet-
training, similar to the population included in the 2011 
AAP UTI guideline [5].

While there has been concern for potential infec-
tion risk associated with ureteral stent usage due to 
high colonization rates [9, 10], the risk of infection is 
low when they are maintained for less than 90 days [10]. 
Since our post-pyeloplasty stents remain in place for at 
most 4–6 weeks, it makes sense that we did not find any 

association between use of a ureteral stent and postop-
erative fUTI. We also used patient insurance type, pub-
lic (Medicaid) versus private, as a surrogate for potential 
socioeconomic status. In our cohort, patients with pub-
lic insurance, we noted an increase incidence of fUTI. 
Future study will help elucidate factors, such as language, 
location, and availability to health care providers as 
potential barriers.

As we hypothesized earlier, children pre-potty training 
might be at a higher risk of fUTI post upper urinary tract 
reconstruction. One additional factor common to young 
patients is the increase incidence of upper respiratory 
tract infections (URIs). Studies have shown that fUTI is 
more commonly associated with children diagnosed with 
bronchiolitis [11–14]. The current AAP recommendation 
on children with URIs, is to treat if there are symptoms 
concerning for UTIs as well [14]. Based on these studies, 
it may be prudent to obtain a preoperative urine culture 
within 30 days of surgery for patients under 2 years of age 
with a history of multiple URIs.

Our study was limited by its retrospective nature. The 
patients were all evaluated, treated, and followed at a major 
referral academic children’s center. Our results may not be 
applicable to the general community. In addition, robotic-
assisted pyeloplasty encompassed 77% of our study popu-
lation. Robotic surgical systems and pediatric-specific 
instrumentation may not always be available. Another lim-
itation is we were unable to assess what percentage of the 
male patients were circumcised which could contribute to 
fUTI rate. Although the decision to prescribe pAbx was 
surgeon-specific and was considered irrespective of case 
features, select patients may have been started on pAbx 
because of high-risk features which could contribute to 
selection bias. In order to be certain on the utility of pAbx 
post urinary tract reconstruction, multi-institutional col-
laboration with systematic follow up are needed to better 
define the true benefits of prophylactic antibiotics.

Conclusion
Overall, our data show no increased risk of postoperative 
fUTIs with use of ureteral stents, or addition of pAbx in 
children undergoing pyeloplasty. However, judicious use 
in selected high- risk patients, such as those with positive 
cultures within 30 days of surgery and those that have not 
yet been potty trained, might lower the risk of fUTI. Fur-
ther studies prospective, multi-institutional studies will 
better delineate a pAbx treatment algorithm for patients 
undergoing pyeloplasty.

Abbreviations
pAbx  Prophylactic antibiotics
fUTI  Febrile urinary tract infection
IRB  Institutional Review Board



Page 4 of 4Sheth et al. BMC Urology          (2023) 23:133 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Acknowledgements
Not applicable.

Authors’ contributions
MW initiated the study, and MW, KS, HZ, and SR were responsible for study 
design. HZ was responsible for statistical design and analysis. SR and JK wrote 
the protocol and managed ethical approval. KS, KP, and PN reviewed medical 
charts and obtained data. KS, KP, PN, and JK contributed to analysis of the data. 
KS, AG, MW, and JK prepared and revised the manuscript.

Funding
None.

Availability of data and materials
The datasets used during the current study are available from the correspond‑
ing author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval for this study from the Institutional Review Board at Baylor 
College of Medicine, under protocol number H–33575. We obtained a waiver 
of the requirement for informed consent for this retrospective chart review 
study from the same IRB. All methods were carried out in accordance with 
relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Baylor College of Medicine, Texas Children’s Hospital, Houston, TX, USA. 
2 Stanford University School of Medicine, Stanford Children’s Health, Stanford, 
CA, USA. 3 Ohio State University College of Medicine, Columbus, OH, USA. 
4 Mayo Clinic Rochester, Rochester, MN, USA. 5 Johns Hopkins University School 
of Medicine, 600 N Wolfe Street, Baltimore, MD 21287, USA. 

Received: 21 October 2022   Accepted: 24 July 2023

References
 1. Hsieh MH, Wildenfels P, Gonzales ET Jr. Surgical antibiotic practices 

among pediatric urologists in the United States. J Pediatr Urol. 
2011;7(2):192–7.

 2. Kim JK, Chua ME, Ming JM, Braga LH, Smith GHH, Driver C, Koyle MA. 
Practice variation on use of antibiotics: an international survey among 
pediatric urologists. J Pediatr Urol. 2018;14(6):520–4.

 3. Schulfer A, Blaser MJ. Risks of antibiotic exposures early in life on the 
developing microbiome. PLoS Pathog. 2015;11(7):e1004903.

 4. Broadfoot M. A delicate balance. Science. 2018;360(6384):18–20.
 5. Reaffirmation of AAP Clinical Practice Guideline: The Diagnosis and Man‑

agement of the Initial Urinary Tract Infection in Febrile Infants and Young 
Children 2‑24 Months of Age. Pediatrics. 2016;138(6):e20163026. https:// 
doi. org/ 10. 1542/ peds. 2016‑ 3026.

 6. Huang Y, Wu Y, Shan W, Zeng L, Huang L. An updated meta‑analysis of 
laparoscopic versus open pyeloplasty for ureteropelvic junction obstruc‑
tion in children. Int J Clin Exp Med. 2015;8(4):4922–31.

 7. Vidovic S, Hayes T, Fowke J, Cline JK, Cannon GM, Colaco MA, Swords KA, 
Cornwell LB, Villanueva C, Corbett ST, Maciolek K, Lambert SM, Beltran 
G, Vemulakonda VM, Giel DW. Pyeloplasty with ureteral stent placement 
in children: do prophylactic antibiotics serve a purpose? J Pediatr Urol. 
2022;S1477‑5131(22):00119.

 8. Ferroni MC, Lyon TD, Rycyna KJ, Dwyer ME, Schneck FX, Ost MC, et al. The 
role of prophylactic antibiotics after minimally invasive pyeloplasty with 
ureteral stent placement in children. Urology. 2016;89:107–11.

 9. Kehinde EO, Rotimi VO, Al‑Hunayan A, Abdul‑Halim H, Boland F, Al‑Awadi 
KA. Bacteriology of urinary tract infection associated with indwelling J 
ureteral stents. J Endourol. 2004;18(9):891–6.

 10. Kehinde EO, Rotimi VO, Al‑Awadi KA, Abdul‑Halim H, Boland F, Al‑
Hunayan A, et al. Factors predisposing to urinary tract infection after J 
ureteral stent insertion. J Urol. 2002;167(3):1334–7.

 11. Levine DA, Platt SL, Dayan PS, Macias CG, Zorc JJ, Krief W, et al. Risk of seri‑
ous bacterial infection in young febrile infants with respiratory syncytial 
virus infections. Pediatrics. 2004;113(6):1728–34.

 12. Purcell K, Fergie J. Concurrent serious bacterial infections in 2396 infants 
and children hospitalized with respiratory syncytial virus lower respiratory 
tract infections. Arch Pediatr Adolesc Med. 2002;156(4):322–4.

 13. Ralston S, Hill V, Waters A. Occult serious bacterial infection in infants 
younger than 60 to 90 days with bronchiolitis: a systematic review. Arch 
Pediatr Adolesc Med. 2011;165(10):951–6.

 14. American Academy of Pediatrics Subcommittee on Diagnosis and Man‑
agement of Bronchiolitis. Diagnosis and management of bronchiolitis. 
Pediatrics. 2006;118(4):1774–93.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1542/peds.2016-3026
https://doi.org/10.1542/peds.2016-3026

	Does prophylactic antibiotics post pediatric pyeloplasty reduce the incidence of febrile UTIs?
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References


