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Urinary Tract Infection Following Voiding Cystourethrography

Jung Min Ryu, M.D.", Yohan Ahn, M.D.", Sohee Lee, M.D.", Hyun Jin Choi, M.D."
Beom Hee Lee, M.D.*, Hee Gyung Kang, M.D.” T, 11 Soo Ha, M.D.” T
Hae 11 Cheong, M.D.” T and Yong Choi, M.D.” T

Department of Pediatrics, Seoul National University Children’s Hospital, Seoul, Kored'
Kidney Research Institute, Medical Research Center,

Seoul National University College of Medicine, Seoul, Korea'

Purpose : Voiding cystourethrography(VCUG) is reguired to detect vesicoureteral reflux(VUR),
which may manifest as urinary tract infection(UTI) in children. It is well known that VCUG can
cause UTI(post-VCUG UTD). In this study, risk factors for post-VCUG UTI and the preventive
effect of antibiotics against this complication of VCUG were explored.

Methods : Medical records of 284 patients who underwent VCUG at our hospital in 2007 were
reviewed retrospectively. The incidence of post-VCUG UTI and risk factors for post-VCUG UTI,
and the impact of antibiotic use on prevention of post-VCUG UTI were evaluated. According to
antibiotics usage, we divided the enrolled patients into 4 groups of noantibiotics group, pro-
phylactic antibiotics group(prophylactic antibiotics having been used before), antibiotics—for-
VCUG group(antibiotics added for VCUG) and antibiotics—for-treatment group(treatment dose of
antibiotics).

Results : Seven of 284 children(2.5%) developed UTI after they underwent VCUG. High-
grade(grade=III) VUR was the only statistically significant risk factor(odds ratio[OR] 6.266, P=
0.026) for post-VCUG UTI while sex, age, and other anomalies of urinary system were not sig-
nificant. Five post-VCUG UTI cases belonged to prophylactic antibiotics group. Antibiotics use
(three groups using antibiotics vs. no—antibiotics group) or addition of antibiotics for VCUG (anti-
biotics—for-VCUG vs. other groups) did not have any effect on prevention of post-VCUG UTL
Conclusion : The risk factor for post-VCUG UTI was high—grade VUR. Antibiotics use did not
prevent post-VCUG UTI in this study. (J Korean Soc Pediatr Nephrol 2008;12:194-201)

Key Words : Voiding cystourethrography(VCUG), Post-VCUG urinary tract infection(UTI),
Antibiotics use
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Table 1. The number of cases with structural anomalies and Kkidney diseases who underwent a VCUG

at SNUCH in 2007(n=284).

Finding Number(% among 284)
Normal 59(20.7%)
VUR 136(47.9%)
VUR only 123
VUR +MCDK 2
VUR +other renal anomaly 11
[ureteral duplication(6), ureterocele(4),
renal agenesis(2), renal dysplasia(1)]
Lowgrade VUR 52
Highgrade VUR 84
Hydronephrosis without VUR 47(16.5%)
Hydronephrosis only 39
[ureteropelvic junction obstruction (11),
ureterovesical junction obstruction (1),
hydronephrosis without obstruction (27)]
With MCDK 1
Other renal anomaly 7
[renal ectopia(l), ureteral duplication(3),
uterocele(5), urethral diverticulum(1)]
Other renal anomaly 31(10.9%)
[renal agenesis(4) / hypoplasia(3) / dysplasia(l), MCKD(7),
ureteral duplication(2), ureterocele(5), urethral stricture(3),
prolapsed urethral mucosa(l), hypospadias(7)]
Other anomaly more than 1 2
Kidney disease other than structural anomaly 11(3.9%)
[renal stone(2), renal parenchymal disease(9)]
Total 284
Numbers in parentheses are numbers of cases with each anomaly.
Abbreviations : VCUG, voiding cystourethrography; VUR, vesicoureteral reflux; MCDK, multicystic

dysplastic kidney
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Table 2. Cases of Post-VCUG UTI
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WA g Frkol FAF Aolsk YAk
2 AEWE VCUG F 88 499 WHES
Avnw, A, ¥4 PRt 14 o), VUR
Fsk 209 olulel 22 gdFel AN A
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o] #EEHA @ity Low-grade VURY
high-grade VUR ZFll 98k VCUG ¥ 8=
e HAES] Zo(19% vs. 6%)F e A
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9 high-grade VUR®] = ol A
e HAE6%)°] high-
(1%)oll Hla EAA o=

Al i ghol 28495
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grade VUR©®] 8+

E?;lent Sex  Age Structural Anomalies Antibiotics a ftelr)a\}/](SIU G Microorganism

1 M 5yr VURRtI, Lt ID none 2 T

2 M 1 mo MCDK amoxicillin” 1 Gram(-) rod

3 M 2mo VURRt YV, Lt ) bactrim’ 7 Enterococcus faecalis§
4 M 2 mo VUR(Rt V) bactrim” 1 Klebsiella pneumoniae
5 M 1 yr VUR(hilateral IIIIV) bactrim” 10 Enterococcus faecium§
6 F 6 yr VUR (bilateral II)  bactrim” 0 Escherchia coli®

7 M 7yr VURRtII, Lt IV) cefixime " 2 Enterococcus faecalis§

Abbreviations : M, male; F, female; mo, month(s); yr, year(s); Rt, right; Lt, left

“Prophylactic antibiotics
Antibiotics for VCUG

Information about the causative microorganism was not available because this patient was treated at

another hospital for this episode of UTL
Antibioticsresistant microorganism

Table 3. Number of Cases of Post-VCUG UTI According to Factors and Their Odds Ratio.

Sex Age VUR HVUR Anomaly
M F <1lyr >] + - + - + -
UTI (+) 6 1 4 3 6 1 5 2 7 0
UTI (-) 189 88 67 110 130 147 79 198 207 70
Odds ratio (M) 2.7%4 (<1 yr) 2.305 (+) 6.785 (+) 6.266
P value 0.440 0.372 0.057 0.026 0.200

Abbreviations : M, male; F, female; VUR, vesicoureteral reflux; HVUR, highgrade VUR; UTI, urinary

tract infection
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Table 4. The Number of Cases in Each Group
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of Antibiotics Use and the Number of Cases of

No VUR VUR Lowgrade Highgrade Total
No antibiotics 59(0) 30(1) 13(0) 17(1) 89(1)
Prophylactic antibiotics 29(1) 36(4) 11(1) 25(3) 65(5)
Antibiotics for VCUG 47(0) 58(1) 24(0) 34(1) 105(1)
Therapeutic antibiotics 13(0) 12(0) 4(0) 8(0) 25(0)
Total 148(1) 136(6) 52(1) 84(5) 284(7)

Abbreviations :VCUG, voiding cystourethrography; UTIL urinary tract infection; VUR, vesicoureteral reflux
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Fig. 1. Incidence of post-VCUG UTI according

to antibiotics use in children without VUR, with
VUR, and with high-grade(= grade III) VUR.
Antibiotics use did not affect the incidence of
post-VCUG UTL
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Fig. 2. Incidence of post-VCUG UTI according to
antibiotics added for VCUG(antibiotics—for-VCUG)
in children without VUR, with VUR, and with
high-grade(= grade III) VUR.
Antibiotics—for-VCUG did not affect the incidence
of post-VCUG UTL
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