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Purpose: The prevalence of vesicoureteral reflux (VUR) in prepuberty
children with urinary tract infection (UTI) varies among the different racial
groups. The purpose of this study was to determine if the incidence of
VUR is associated with age, gender and the clinical indications for the
prepuberty children with UTI in Daegu city and the Gyeongbuk area, and
we wanted to compare our findings to those reported findings for the
other racial groups.

Materials and Methods: The medical records of all 2,474 prepuberty chil-
dren who underwent a voiding cystourethrogram (VCUG) or radionuclide
cystogram (RNC) between 1998 and 2003 were retrospectively reviewed.
Age, gender and the clinical indications were recorded for the first VCUG
or RNC. For the children with UTI, the highest grade of VUR and the
number of UTIs were also examined. We analyzed the data by using chi
square test and calculating the odds ratio with using SAS version 8.12.
Results: There were 2,037 prepuberty children with UTI (82.5%) among
the 2,474 total subjects. Among the participants, 718 (35.2%) were female
and 1,306 (64.1%) were male, and 13 were missing data. The overall rate
of VUR was 21.2% (432/2,037) with a rate of 22.6% (162/718) for the fe-
males and 20.4% (267/1,306) for the males, respectively. With respect to
the age distribution, none were younger than 1, 1 was younger than 2,
the 2-6 year-olds were 17.3% (257/1,485), and the 7-12 year olds were
35.9% (103/287). Referring to the frequency of UTI, the patients expe-
riencing their first, second. third, fourth, and over five episodes were
16.8%, 34.2%, 36.7%, 42.9% and 56.1%, respectively. As the patients got
older, the first VCUG was done for recurrent UTI (p <0.05).
Conclusions: We investigated the rate of VUR based on the clinical
indications, age and gender among Korean preadolescents. The rate of
reflux was 21.2% for the patients suffering with UTL The female had VUD
1.1 times more frequent than did the males. The older patient had a higher
reflux rate, which suggested that prepuberty children over 1 year of age
with recurrent UTI should undergo their first VCUG or RNC. (Korean
J Urol 2005;46:1284-1289)

Key Words: Radionuclide imaging, Vesico-ureteral reflux, Urinary tract
infection
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Table 1. The overall study population with the incidence and
severity of VUR

Odds ratio

n (%) VUR n (%) (LB UB)‘r

Gender
Female* 867 (35.0) 206 (23.8)
Male 1,592 (64.3) 317 (19.9) 0.838
(0.690, 1.017)
Unknown 15 3
Age group (years)
O-younger than 1* 1,735 (70.1) 296 (17.1)
204 (8.2) 55(26.9) 1.580
(1.145, 2.181)"
2-6 374 (15.1) 131 (35.0) 2.053
(1.625, 2.595)"

1-younger than 2

7-12 161 (6.5) 44 (27.3) 2.419
(1.680, 3.484)"
Severity (grade)
1 61 (11.6)
2 100 (19.5)
3 129 (25.5)
4 136 (26.9)
5 82 (16.1)
Unknown 18
Diagnosis
UTI* 2,037 (82.5) 432 (21.2)
Voiding 75 (3.0) 11 (14.7) 0.692
dysfunction (0.525, 1.893)
Secondary 24 (1.0) 12 (50.0) 2.358
(1.170, 4.751)°
Prenatal 190 (7.7) 33(17.4) 0.819
hydronephrosis (0.558, 1.202)
Other 133 (5.6) 37 (27.1) 1.276
(0.871, 1.871)
Unknown 15 2
Total 2,474 526 (21.3)

*: Reference group to which the other groups were compared, '
95% confidence interval of odd ratio, ¥ p<0.01, 5. p<0.05.
VUR: vesicoureteral reflux, UTI: urinary tract infection
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Table 2. Characteristics of the VUR in the patients with a history
of UTI

Odds ratio

n (%) VUR n (%) (LB UB)*

Gender
Female* 718 (35.2) 162 (22.6)
Male 1,306 (64.1) 267 (20.4) 0.906
(0.731, 1.124)
Unknown 13 3
Age group (years)
O-younger than 1* 1,485 (72.9) 257 (17.3)

Female 416 59 (14.0)
Male 1,067 198 (18.4)
1-younger than 2 176 (8.6) 43 (24.4) 1412
(0.986, 2.021)
Female 61 15 (25.0)
Male 115 28 (24.3)
2-6 287 (14.1) 103 (35.9) 2.074
(1.597, 2.693)"
Female 188 72 (37.7)
Male 99 31 (31.3)
7-12 89 (4.4) 29 (32.6) 1.883
(1213, 2.922)F
Female 63 18 (28.1)
Male 26 11 (42.3)
UTI frequency
1 1,692 (83.0) 284 (16.8)
2 155 (7.6) 53 (34.2)
3 60 (2.9) 22 (36.7)
4 14 (0.7) 6(42.9)
5 50 (2.5) 30 (56.1)
Unknown 66 37
Severity (grade)
1 48 (11.1)
2 81 (18.8)
3 110 (25.5)
4 116 (26.9)
5 60 (13.9)
Unknown 17
Total 2,037 432 (21.2)

*: Reference group to which the other groups were compared, !
95% confidence interval of odd ratio, ' p<0.01. VUR: vesicoure-
teral reflux, UTL urinary tract infection
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Table 3. Relationship between age and the number of UTI* episodes

Moo= AMe o
o o, = X

No. of Age (years) chi square test Gamma stastic
vt 0< <1 1< <2 26 7-12 Total (p-value) (p-value)
1 1,326 (91.8) 131 (78.0) 191 (69.5) 44 (52.4) 1,692 254.935 (<0.001) v=0.602 (<0.001)
2 83(5.7) 18 (10.7) 42 (15.3) 12 (14.3) 155
3 13 (0.9) 9(5.4) 22 (8.0) 15 (19.0) 60
4 3(02) 2(12) 8(2.9) 1(12) 14
>5 19(1.3) 8 (4.8) 12 (4.4) 11 (13.1) 50
Total 1,444 168 275 84 1,971
*: urinary tract infection
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Fig. 1. Incidence of vesicoureteral reflux in the prepuberty children
according to age and gender.
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