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OBJECTIVE To determine whether children discharged with prophylactic antibiotics following laparoscopic
pyeloplasty with indwelling ureteral stent have a decrease risk of postoperative urinary tract in-
fections (UTIs) compared to those discharged without antibiotics.

MATERIALS AND
METHODS

A retrospective review of all minimally invasive pyeloplasties performed at our institution from
January 2009 to March 2015 was conducted. Patients were discharged home with or without daily
prophylactic-dose antibiotics continued until 3 days after ureteral stent removal per surgeon pref-
erence. The primary outcome was incidence of culture-positive UTI. Secondary outcomes in-
cluded bacteriuria at time of stent removal and adverse events associated with extended antibiotic
therapy.

RESULTS Of 163 pyeloplasties (106 robotic and 57 pure laparoscopic) performed over the study period, 126
patients were discharged on prophylactic antibiotics whereas 37 patients were discharged without
prophylaxis. Groups were different with respect to median age (7.1 vs 12.0 years, P = .03) and
median duration of ureteral stent (35 days vs 28 days, P = .02). The incidence of culture-
positive UTI between the time of discharge and stent removal was comparably low between groups;
2/126 (1.6%) in the prophylaxis group and 1/37 (2.7%) in the group not on prophylaxis. At time
of stent removal, perioperative urine culture was positive in 2/20 (10.0 %) patients who re-
ceived prophylactic antibiotics and in 1/25 (4.0%) patients who did not (P = .54).

CONCLUSION The administration of extended prophylactic antibiotics showed no significant impact on the rate
of UTI following minimally invasive pyeloplasty. UROLOGY 89: 107–112, 2016. © 2016 Elsevier
Inc.

Dismembered pyeloplasty in children was first de-
scribed in 1949 by Anderson and Hynes,1 and since
that time has become the gold standard proce-

dure for the correction of ureteropelvic junction obstruc-
tion. In many centers worldwide, a minimally invasive
approach (either pure laparoscopic or robotic assisted) has
supplanted the open technique showing similar overall
success rates with comparable postoperative outcomes.2-5

In the last decade alone, the rate of minimally invasive
pyeloplasty in pediatric patients has risen over 10-fold.6 Al-
though data are emerging on the safety and efficacy of
stentless laparoscopic pyeloplasties, the perioperative

placement of a transanastomotic ureteral stent remains the
standard of care.7,8 Bacterial colonization of indwelling stents
has been reported to occur in as many as 42%-90% of pa-
tients in adult series.9,10 As a result, many pediatric urolo-
gists routinely prescribe prophylactic oral antibiotics after
pyeloplasty to reduce the risk of bacteriuria and urinary tract
infection (UTI) while the stent remains in place. A recent
survey of pediatric urologists reported a 66.7% adminis-
tration rate of postpyeloplasty prophylactic antibiotics citing
history of UTI and indwelling ureteral stent as the two most
common reasons.11

Despite high bacterial colonization rates, very few pa-
tients with ureteral stents develop a clinically significant
symptomatic UTI, particularly when the stent duration does
not exceed 90 days.12 Furthermore, positive urine cul-
tures in symptomatic patients have not been shown to ac-
curately correlate to bacteria isolated from ureteral stents
in the same patients, indicating that biofilms which form
on ureteral stents are likely composed of multiple organ-
isms and may not be eradicated with a single antimicrobial
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agent.13 To determine whether postoperative antibiotic pro-
phylaxis reduces the incidence of postoperative UTI, we
reviewed our institutional series of minimally invasive
pyeloplasties. We hypothesized that children who were not
prescribed prophylactic antibiotics while the ureteral stent
was in place following laparoscopic pyeloplasty would show
similar infectious outcomes compared to children who did
receive prophylaxis.

MATERIALS AND METHODS
After receiving appropriate Institutional Review Board ap-
proval, we conducted a retrospective review of all pediatric pa-
tients who underwent minimally invasive pyeloplasty from January
2009 to March 2015 at the Children’s Hospital of Pittsburgh.
Exclusion criteria included age less than 12 months and greater
than 18 years at time of surgery, patients with a positive preop-
erative urine culture, patients who were receiving antibiotics
(either continuous prophylaxis or active treatment for infec-
tion) at time of surgery, cases in which a ureteral stent was not
placed due to surgeon discretion, and any case that required an
open conversion. Surgery performed with robotic assistance vs
traditional laparoscopy, as well as method of intraoperative stent
placement (retrograde vs antegrade), was based on the usual prac-
tice of each surgeon. Barring a documented penicillin or cepha-
losporin allergy, in which an appropriate alternative was given,
all patients received a weight-based dose of intravenous (IV)
cefazolin perioperatively, administered within 1 hour of first skin
incision. Antibiotics were redosed during postoperative admis-
sion every 8 hours for 24 to 48 hours in all patients. All pa-
tients had an indwelling urethral catheter placed at the time of
surgery, which was removed on postoperative day one unless oth-
erwise indicated.

Based on individual surgeon preference, patients were dis-
charged home either with or without a prescription for prophy-
lactic dose (2 mg/kg) trimethoprim/sulfamathoxazole (TMP/
SMX) from the time of discharge until 3 days after ureteral stent
removal. The decision to provide antibiotic prophylaxis re-
flected the usual practice of each surgeon based on previous back-
ground training and personal opinion on possible efficacy. This
did not vary on a patient-by-patient basis. In patients with a sulfa
allergy, an alternative antibiotic was provided. All patients were
scheduled for ureteral stent removal in the operating room 4 to
8 weeks after discharge. At the time of stent removal, all pa-
tients received a single perioperative dose of IV antibiotics and
urine was collected for culture in some cases based on the usual
practice of the surgeon. Only symptomatic bacteriuria at the time
of stent removal was treated with additional antibiotics.

Data collected included patient age, gender, history of UTI,
operative time, method of stent placement (antegrade vs retro-
grade), and duration of ureteral stent. The primary outcome was
the incidence of culture-positive UTI from the time of postop-
erative discharge until the ureteral stent was removed. Second-
ary outcomes included positive urine culture at time of stent
removal and adverse events or side effects associated with ex-
tended prophylactic antibiotics.

Statistical Analysis
Categorical data were compared using χ2 and Fisher’s exact
tests, as appropriate. Continuous nonparametric data were
compared using the Mann-Whitney U test. Statistics were
analyzed using SPSS, version 20 (IBM Corp., Armonk, NY).

Statistical significance was defined as the P < .05 level using two-
tailed tests.

RESULTS
A total of 219 minimally invasive pyeloplasties were con-
ducted during the study period, 56 of which were ex-
cluded from analysis based on patient age at time of surgery.
The remaining 163 pyeloplasties (106 robotic and 57 pure
laparoscopic) were analyzed. No exclusions were neces-
sary for positive preoperative urine culture, antibiotic therapy
at time of surgery, or conversion to open procedure. None
of the patients studied had a concurrent history of
vesicoureteral reflux. A total of 126 patients (77.3%) re-
ceived prophylactic antibiotics upon hospital discharge,
whereas 37 patients (22.7%) did not. A comparison of
patient demographics between the two groups is shown in
Table 1. The median age between the two groups was sig-
nificantly different, 7.1 years (interquartile range [IQR]
3.3-13.4) in patients who received antibiotics vs 12.0 years
(IQR 4.1-16.6) in those who did not, P = .031. A signifi-
cantly higher percentage of patients who did not receive
discharge prophylaxis underwent a robotic-assisted proce-
dure, 97% (36/37) vs 56% (70/126), P < .001. Antegrade
stent placement was more common in the nonprophylaxis
group, 76% (28/37) vs 19% (24/126), P < .01. These dif-
ferences reflect the practice patterns by each surgeon, not
decisions made on a patient-by-patient basis. Mean op-
erative time differed between the groups, 239 minutes (IQR
213-276) in the prophylaxis group vs 176 minutes (IQR
154-198) in the nonprophylaxis group.

Table 2 describes the postoperative and postdischarge in-
fection outcomes between the groups. Median duration of
ureteral stent was longer in the group receiving prophy-
laxis, 35 (IQR 28-46) vs 28 (IQR 24-42) days, P = .02. The
rate of culture-positive UTI from the time of postopera-
tive discharge to stent removal was comparably low between
groups; 2/126 (1.6%) in the prophylaxis group vs 1/37
(2.7%) in the nonprophylaxis group. Due to low event rate,
comparative statistics could not be used for this outcome.
Of the two patients in the prophylaxis group with infec-
tion, one patient with a significant history of cerebral palsy,
using clean intermittent catheterization for bladder man-
agement, grew Pseudomonas aeruginosa in the urine. The
other patient grew coagulase-negative staphylococcus and
had a history of severe constipation and duration of ure-
teral stent for 64 days. Both of these patients required hos-
pital admission for IV antibiotics due to associated fever.
The single patient in the nonprophylaxis group, a 2-year-
old female with history of preoperative UTIs, grew En-
terococcus faecalis and was also admitted to the hospital due
to fever and received IV antibiotics. Her stent duration at
time of infection was 48 days. Summary data for indi-
vidual patients with postdischarge infection are shown in
Table 3.

At the time of stent removal, urine was collected for
culture in 20 patients from the prophylaxis group, with in-
cidence of bacterial growth in 2/20 (10%). This
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