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Initial **™Technetium-dimercaptosuccinic Acid(DMSA)
Renal Scan Finding and Vesicoureteral Reflux as
Predicting Factor of Renal Scarring

Soo Yeon Lee, M.D., So Hee Lim, M.D. and Dae Yeol Lee, M.D.

Department of Pediatrics, Chonbuk National University College of Medicine,
Research Institute of Clinical Medicine’, Jeonju, Korea

Purpose : Acute pyelonephritis in children may result in permanant renal damage which
later in life may lead to hypertension and renal failure. The purpose of this study was to
evaluate the factors that might be useful for predicting the development of renal scar in
children with urinary tract infection(UTI).

Methods : We retrospectively reviewed 442 patients with UTI who were admitted to the
Department of Pediatrics of Chonbuk National University Hospital, during the period from
April 1992 to March 2002. The patients were divided into two groups according to the pres-
ence of renal scar on the follow—-up DMSA renal scan, and we compared the factors asso-
ciated with renal scarring between the two groups.

Results : There were no significant differences in sex, causative organism and acute phase
reactants between the groups with and without renal scar. The age at diagnosis was signifi-
cantly higher in the renal scar group compared to that without scar. Of the 60 patients with
renal scar, 78% had vesicoureteral reflux(VUR), but 13% of patients without scar had VUR.
Furthermore, the severity of VUR was significantly correlated with renal scar formation. 53
% showed multiple cortical defects on the initial DMSA renal scan, compared to 32% in the
non-scar group. In addition, 76% of patients showing multiple cortical defects on the initial
DMSA renal scan with VUR had renal scar.

Conclusion : The presence and grade of VUR, and findings on the initial DMSA renal scan
would contribute to predict risk of renal scar formation in children with UTL (J Korean
Soc Pediatr Nephrol 2003;7:44-51)
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Table 1. Age and Sex Distributions in Scar and Non-scar Groups

Renal scar(+)

Renal scar(—)

Age(yr)

Total(%) M(9%) F(%) Total(%) M(%) F(%)
<1 34(56.7)" 29 5 263(72.7) 202 61
1-2 4( 6.7) 1 3 49(13.5) 23 26
34 10(16.6) 5 5 22( 6.0) 8 14
5-6 9(15.0) 6 3 8( 2.2) 5 3
7-15 3( 5.0) 0 3 20( 55) 4 16
Total 60(100) 41(68) 19(32) 362(100) 242(67) 120(33)

*P<0.05 compared with renal scar(—)

Aot FP4we ME4, ESR, CRP EF
T HEge] 9 Aol 1t (Table 3).
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Table 2. Causative Organism in Scar and Non-
scar Groups

No.(%)
Organism
Renal scar(+) Renal scar(—)

E.coli 48(80.0) 306(84.5)
K pneumoniae 1 1.7) 20( 55)
CNS” 2( 3.3) 4( 1.1)
P.aeruginosa 0( 0.0) 3( 0.8)
Proteus 2( 33) 9( 2.5)
M.morganii 1017 6( 1.7)
Enterobacter 20 3.3) 9( 2.5)
Candida 1 1.7) 0( 0.0)
Others 3( 1.5) 5( 1.4)
Total 60(100) 362(100)

*CNS : coagulase negative staphylococcus

Table 3. Comparison of Laboratory Data in Scar
and Non-scar Groups

Renal scar(+) Renal scar(—)

WBC(/mm’) 15,371 £7,916 14,492+ 6,682
ESR(mm/h) 55+32 48+30
CRP(mg/dL) 69+38 5927

WBC : leukocyte,  ESR : erythrocyte sedimentation
rate, CRP : C-reactive protein

Vaules are expressed as meanZXstandard devia-
tion
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Table 4. Comparison of Initial DMSA Scan
Findings in Scar and Non-scar Groups

No.(%)
Lst DMSA scan Renal scar Renal scar
(+) (—)
Focal" 24(40.0%)% 90(63.8%)
Multifocal t 32(53.3%)°  45(31.9%)
Diffuse decreased™ 4( 6.7%) 6( 4.3%)
Total 60 141

*Focal defined as a cortical defect and less than
25 percent of kidney involvement

TMultifocal was more than one cortical defect

*Diffuse decreased defined renal uptake of less
than 40 percent without cortical defect.

$ P<0.05 compared with renal scar(—)

Table 5. Distribution of Vesicoureteral Reflux in
Scar and Non-scar Groups

No.(%)

Renal scar(+) Renal scar(—)

VUR(+) 47(78.3%)" 44(13.2%)
I-1I 9(19.1%) 22(50.0%)
I 17(36.2%) - 17(38.6%)
V-V 21(44.7%)" 5(11.4%)
VUR(—) 13(21.7%) 290(86.8%)
Total 60(100%) 334(100%)

"P<0.05 compared with renal scar(—)
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Fig. 1. Relation between grade of vesicoureteral
reflux and renal scar formation.

Table 6. Relation between Initial DMSA Scan Findings and Vesicoureteral Reflux in Renal Scarring

No. of scar/total patients(%)

Multifocal Focal Diffuse decreased Total
VUR(+) 25/33(76)" 20/33(61) 2/4(50) 70(67)"
VUR(—) 7/44(16) 4/81(5) 2/6(33) 131(10)
Total 32/77(42)7 24/114(21) 4/10(40)7 201(31)

*P<0.05 compared with VUR(—), TP<0.05 compared with focal defect
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