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Spontaneous Resolution Rate and Predictive Factors of
Resolution in Children with Primary Vesicoureteral Reflux

Eun Young Kang, M.D., Min Sun Kim, M.D.
Keun Sang Kwon, M.D., Ph.D.", Eun Hye Park, M.D. and Dae-Yeol Lee, M.D.

Department of Pediatrics, Research Institute of Clinical Medicine and
Department of Preventive Medicine and Public Health', Chonbuk National University
Medical School, Jeonju, Korea

Purpose : To analyze the clinical characteristics, spontaneous resolution rate and predictive
factors of resolution in children with primary vesicoureteral reflux(VUR).

Methods - Between October 1991 and July 2003, 149 children diagnosed with primary VUR
at Chonbuk National University Hospital were reviewed retrospectively. All of the patients were
maintained on low-dose antibiotic prophylaxis and underwent radionuclide cystograms at 1-
year intervals over 3 years after the initial diagnosis of VUR by voiding cystourethrogram was
made.

Results : The median time to resolution of VUR was 24 months and the total 3 year-cumulative
resolution rate of VUR was 61.7%. The following variables were associated with resolution
of VUR according to univariate analysis—; age<l year, male gender, mild grade of reflux,
unilateral reflux, congenital hydronephrosis as clinical presentation at time of diagnosis of VUR,
absence of focal defects in the renal scan at diagnosis, absence of recurrent UTI renal scars and
small kidney during follow-up. After adjustment by Cox regression model, five variables
remained as independent predictors of VUR resolution; age<l year, relative risk 1.77(P<0.05),
VUR grade I+1II 2.98(P<0.05), absence of renal scars 2.23(P<0.05), and absence of small
kidney 5.20(P<0.01) during follow—up.

Conclusion : In this study, spontaneous resolution rate of VUR, even high grade reflux, is
high in infants during medical management, and it was related to age, reflux grade at diag-
nosis, absence of renal scars and small kidney during follow-up. Therefore early surgical
intervention should be avoided and reserved for the selected groups. (J Korean Soc Pediatr
Nephrol 2007;11:74-82)
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Table 1. Clinical Characteristics of 149 Children
with Primary Vesicoureteral Reflux

Characteristics Number(%)
Gender
Male 109(73.2)
Female 40(26.8)
Age
<1 year 103(69.1)
>1 year 46(30.9)

Age at diagnosis

Mean 16.1 =21.1 months
Median 6 months
Range 10 days-7years
Clinical presentation at diagnosis

Urinary tract infection 136(91.3)
Congenital hydronephrosis 10( 6.7)
Family history of VUR 2( 1.3)
Other 1€ 0.7)
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Table 2. The Distribution of Reflux Grade and Focal Defects in DMSA Renal Scan at Time of Diagnosis

of Vesicoureteral Reflux

FD(+) FD(-)

Grade

Male Female Total(%) Male Female Total(%)
I(n=4) 4 4( 100)
II(n=58) 23 5 28(48.3) 26 4 30(51.7)
I(n=54) 22 16 38(70.4) 13 3 16(29.6)
IV(n=25) 10 11 21(84.0) 4 0 4(16.0)
V(n=8) 6 1 7(87.5) 1 0 1(12.5)
Total(n=149) 61 33 94(63.1) 48 7 55(36.9)

Abbreviation : FD, focal defect in DMSA renal scan
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Table 3. Resolution Rate and Estimated Median Time to Resolution of Vesicoureteral Reflux(VUR).
According to Variables Associated with Resolution of VUR

3 years—cumulative Median time to

Variables Total resolution(%) resolution(%) resolution(month)
Age

<1 year/=1 year 81.5/41.3 75.7/30.4 12/72
Sex

Male/Female 76.1/50 69.7/40 24/60
Grade

I1+1I 887 8.5 12

Jiil 70.4 59.3 36

v+Vv 30.3 21.2 84

Age(<lyear/=lyear )

Grade 1+11 96.1/54.5 96.1/45.4 12/48
11 75.7/58.8 67.6/41.2 24/60
IV+Vv 46.7/16.7 26.7/16.7 72/104

Unilateral/Bilateral 79/55.5 72/476 24/48
Clinical presentations

UTI 66.9 60.2 24

Congenital hydronephrosis 100 a0 12
Family history of VUR

Absence/Presence 69.5/62.5 62.4/50 24/36
FD at diagnosis

Absence/Presence 97.2/585 33.6/48.9 12/48
Complications

Recurrent UTI
Absence/Presence 74.7/59.2 67.3/51.8 24/36

Renal scar
Absence/Presence 82.1/29.7 73.2/27 24/108

Small kidney
Absence/Presence 76.1/21 70/5 24/108

Abbreviations : UTI, urinary tract infection; VUR, vesicoureteral reflux; FD, focal defect in DMSA renal

scan
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Fig. 1. Kaplan-Meier Survival Curves of Resolution of Vesicoureteral Reflux
According to Age (A), Sex (B), Grade of Reflux {(C)and Renal Scar (D).
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Table 4. The Predictive Factors of Resolution of Vesicoureteral Reflux after Adjustment by Cox

Regression Model

Predictive factor Coefficient RR(95% CI) P
Age(<1 year) 0.573 1.77(1.01-3.11) 0.046
VUR grade
1+1I 1.092 2.98(1.44-6.15) 0.013
III 0.855 2.35(1.14-4.84) 0.020
Renal scar(absence) 0.802 2.23(1.16-4.30) 0.017
Small kidney(absence) 1.649 5.20(1.82-14.88) 0.002

Abbreviation : RR, relative risk
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