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Predictive Factors of Renal Scarring in Children with Acute Urinary Tract
Infection
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Abstract

Puorpose : The purpose of this study was to evaluate the usefulness of *™Tc DMSA scintigraphy on the
dignosis of a renal scar in children with urinary tract infections. Materials and Methods : Eighty three
patients were included in this study, who were diagnosed as the urinary tract infection on the basis of
symptom, urinalysis and urine culture. BMTe DMSA scintigraphy and voiding cystoureterography were
performed within 7days before the tfreatment in all patients. We classified the scintigraphic findings as follow
s:1;a large hypoactive upper or lower pole. 2 a small hypoactive area. 3 ; single defect resulting in
localized deformity of the outlines. 4 ; deformed outlines in a small or normal sized kidney. 5 ; multiple
defects. 6 ; diffuse hypoactive kidney without regional impairment. Follow-up scintigraphy was done at least
6 months after the initial study. When the abnormality on the initial scintigraphy was not completely resolved
on the follow-up scan, the lesion was defined as containing a scar. Results : One hundred and fifteen
renal units of 166 units(69.3%) showed abnormal findings on the DMSA scintigraphy. 65 units(56.5%) was
diagnosed as containing renal scars on follow-up scintigraphies. Incidences of renal scar among renal units
showing pattern 3, 4 and 5 on the initial scan was 75%, 78% and 78%, respectively. Whereas many of renal
units showing 1, 2 and 6 pattern were recovered(65%, 76%, 50%). Sensitivity, specificity and accuracy of
pattern-based DMSA scintigraphic findings on the diagnosis of renal scar was 76.9%, 85.1% and 81.9%,
respectively. VUR was significantly associated with the renal scar when the initial DMSA shows
unrecoverable findings(pattern 3, 4, 5). Odds ratio of the renal scar in a kidney showing unrecoverabie initial
scintigraphic findings was 19.1. Odds ratio in a kidney with mild or moderate-to-severe VUR was 3.5 and
14.4 respectively. Conclusion : In the urinary tract infection, renal scar was significantly developed in a
kidney showing unrecoverable findings on the initial DMSA scan and VUR on voiding cystoureterography.
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(A) Large hypoactive area at the upper pole of the
left kidney, without contour deformation(pattern 1).

(B) Small hypoactive area at the upper pole of the left
kidney without contour deformation(pattern 2) and
multiple defects in the right kidney(pattern 5).

(C) Single defect at the external part of the right
kidney with deformation of the contour(pattern 3).

Fig.1. Posterior images of DMSA scintigraphy.
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(D) Deformed outlines of the left kidney(pattern 4). (E)
Diffuse hypoactivity in the left kidney(pattern 6).
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Table 1. Defect patterns of initial *"Tc DMSA

scintigraphy and renal scars

Defect Pattern Scar No Scar Total

O(normal) 0(0%) 51(100%) 51

1 7(35%) 13(65%) 20
2 6(23%) 20(77%) 26
3 15(75%) 5(25%) 20
4 10(77%) 3(23%) 13
5 25(78%) 7(22%) 32
6 2(50%) 2(50%) 4

Total 65 (39%) 101/166(61%) 166
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Table 2. Correlation of initial scintigraphic finding
and renal scars (x2 p=0.001)

Defect Pattern Scar No Scar  Total

3,45 50(77%)  15(23%) 65
0,126 15(15%)  86(85%) 101
Total 65 101 166

Table 3. Correlation of differential function and renal
scars( x %, p=0.01)

Differential function Scar No Scar Total

Abnormal 12(67%) 6(23%) 18
Normal 53(36%)  95(64%) 148
Total 65 101 166

Table 4. Correlation between vesicoureteral reflux and renal scars

VUR Defect on initial DMSA

Scar on follow-up scan

Total
Grade Defect No defect Scar No Scar
0 50(52%) 47(48%) 19(20%) 78(80%) 97
1 10(100%) 0(0%) 4(40%) 6(60%) 10
2 13(93%) 1(7%) 7(50%) 7(50%) 14
3 24(92%) 2(8%) 19(73%) 7(27%) 26
4 12(92%) 1(8%) 10(77%) 3(23%) 13
5 6(100%) 0(0%) 6(100%) 0(0%) 6
Total 114 52 65 101 166
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Table 5. Correlation of the initial scintigraphic finding and the degree of vesicoureteral reflux

(x% p=0.001)
Defect Pattern on initial DMSA
VUR Grade Total
0,1,2 6 3. 4,5
0 75(77%) 22(23%) 97
1, 2 15(63%) 9(37%) 24
3,4, 5 11(24%) 34(76%) 45
Total 101 65 166

Table 6. Effects of variable factors on renal scars (multivariative logistic analysis)

Variable Parameter estimate Chi—square o Odds ratio (95% Cl)

Initial DMSA patterns

0,12 6 - - - 1

3.4,5 2.87 32.46 0.0001 17.62(6.57 —47.27)
Vesicoureteral reflux

0 - — - 1

3.4, 5 215 16.15 0.0001 8.63(3.02 —24.67)

1, 2 1.46 6.03 0.0140  4.32(1.34 —13.88)
Age {yrs)

<1 - - - 1

1 -5 —1.08 3.12 0.0772 0.34(0.10 —1.13)

=5 —1.11 3.06 0.0803 0.33(0.09 —1.14)
Sex

male - - — 1

female 0.43 0.73 0.3944 1.54(0.57 —4.12)
Differential function

normal - - — 1

abnormal -0.39 0.32 0.5698 0.68(0.18-2.56)
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