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Factors Related to the Resolution of Primary Vesicoureteral Reflux
Jae Won Jung, M.D., Mi Kyoung Woo. M.D. and Ja Wook Koo, M.D.

Department of Pediatrics, College of Medicine, Inje Unversity, Sanggye Paik Hospital, Seoul, Korea

Purpose : This study was performed to identify factors related to the resolution of primary
vesicoureteral reflux (VUR) in infants.

Methods : We reviewed 183 infants (M : F=149: 34) diagnosed as urinary tract infection (UTI)
between February 2002 and July 2007 at Sanggye Paik Hospital. The diagnosis of UTI was made
by culture from a urine specimen obtained by suprapubic puncture (n=97), catheterization (n=83),
or collection bag method (n=3, twice positive culture of same organism). All of the infants were
performed renal ultrasonography, DMSA scan and voiding cystourethrography (VCUG) study.
Follow-up imaging consisted of contrast VCUG or direct isotope VCUG at interval of 1 year.
We evaluated the relationship of clinical and laboratory finding, radiologic finding in infants with
VUR.

Results : Among 51 VUR patients, 18 infants had grade I-1II, 12 infants had grade III and the
other 21 patients had grade IV-V. Abnormal findings including hydronephrosis on renal ultraso-
nography were not correlated with severity of VUR. However, the incidence of renal defect in
the first DMSA scan showed a tendency of direct correlation with severity of VUR in female
patients only (P<0.001). There was significant difference of resolution rate in three VUR groups
(grade I-1I, III, IV-V) in male patients only (P=0.025). Resolution rate was higher for male pa-
tients with unilateral VUR than bilateral (P<0.001). But unilaterality had not any affect on VUR
resolution in female VUR patients (P=0.786). Resolution rate was higher for VUR patients
without renal scar than VUR patients with renal scar (P<0.001).

Conclusion : According to our findings, grade of VUR, laterality and renal scar are the factors
that contribute to resolution of primary VUR in male and female infants differently. (J Korean
Soc Pediatr Nephrol 2009;13:40-48)

Key Words : Vesicoureteral reflux, Urinary tract infection, Voiding cystourethrography, Infants
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Table 1. Characteristics of Study Subjects

Characteristics VUR (-)° VUR (+)7

Number 132 51

Age (months) 3.8+t45 35%4.7

M :F(%) 112:20 112:20
(84.8:15.2) (725:275.5)

*Abbreviations : VUR, vesicoureteral reflux
(=) absence, '(+) presence

7} 3798(72.5%), ©10}7F 14%(27.5%) A 21, VURS
KolA] o2 9= Hobrt 11278(84.8%) 1ok} 20
4(15.2%) 01Tk, Xk FAje] Bt AL VUR &
‘darell A 3547709, VUR 7drell 4] 3.8+4. 57H
A& VUR Y413 VUR w4witel A, dAE
9] Folgt Atoli= fIATH(P>0.005, Table 1).

al
=

El

2. VUR EXf 750 E =249 |2l
ANA, AL 0|

VUR oA e=zkdde] A1 Echeri-
chia coli (82.9%)7} 7V ©kal, Klebsiella, En-
terobacter, Enterococcus, Proteus, Citrobacter &
o] oAtk VUR Aol A = ARITF= E. coli
7 7V Bk ow(84%), 1 T Klebsiella, En-
terobacter, Citrobacter, Proteus 52 <°]1th

TEW AL 5o H 5014 1 S VUR &
A 5185 157(29.4%)°14, VUR &3+ 1328
< 317(235%)°ll A lo] 7 itell HlE=o] Ajo)7}
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Table 2. Laboratory Data of Patients with and without VUR

* T
Characteristics V(:i 3(2)) VU(fié ;; ) P-value
Pyuria (WBC/HPF) 21.5+15.9 2847+16.2 <0.001
Hematuria (RBC/HPF) 87+t94 10.2+89 0.51
WBC (nx10%mL) 11.5*59 16.8F4.6 0.012
BUN (mg/dL) 9.7+89 105*7.8 0.742
Creatinine (mg/dL) 0.3+0.8 0.3+0.8 0.951
ESR (mm/hr) 251198 271178 0.215
CRP (mg/L) 85+72 15787 <0.001

Abbreviations : VUR, vesicoureteral reflux; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein;

BUN, blood urea nitrogen; HPF, high power field
“(-) absence, '(+) presence
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Table 3. VUR Grade of Patients with VUR

VUR grade
I-1I 1II v-v
Male 13 7 17
Female 5 3 6
Total 18 10 23

Abbreviation : VUR, vesicoureteral reflux
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Table 4. DMSA Scintigraphy Associated with Grade
of VUR

VUR grade
I-11 I IV-V  P-value
Male (%) 7/13 5/7 12/17 0.849
(53.8) (71.4) (70.6)
Female (%) 1/5 2/3 5/6 <0.001
(20) (66.7) (83.3)
Total (%) 8/18 7/10 17/23 0.371
(44.4) (70) (73.9)

Abbreviations : VUR, vesicoureteral reflux; DMSA,
""Tc-dimercaptosuccinic acid
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Table 5. Relationship between Grade of VUR and
Resolution Rate of VUR

VUR grade
I-11 1 IV-V  P-value
Male (%) 10/13 5/7 9/17 0.025
(76.9) (71.4) (52.9)
Female (%) 4/5 3/3 4/6 0.581
(80) (100) (66.7)
Total (%) 14/18 8/10 13/23 0.035
(77.8) (80) (56.5)
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Table 6. Resolution Rate of VUR Associated with
Laterality of VUR

Laterality of VUR

Unilateral Bilateral P-value
Male (%)  18/19 (94.7) 7/18 (38.9) <0.001
Female (%) 7/ 8 (87.5) 4/ 6 (66.7) 0.786
Total (%) 25/27 (92.6) 11/24 (45.8) <0.001

Abbreviation : VUR, vesicoureteral reflux

Abbreviation : VUR, vesicoureteral reflux
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