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Clinical Usefulness of Ultrasonography and %™ Technetium
Dimercaptosuccinic Acid Scan for Predicting the Vesicoureteral Reflux
in Children with Urinary Tract Infection

Eun Mi Yang, Sang Jeong Kim, Chan Jong Kim* and Young Jong Woo

Department of Pediatrics, Chonnam National University Medical School, Gwangju, Korea

The purpose of this study was to evaluate the predictive value of ultrasonography (US) and *™technetium
dimercaptosuccinic acid (DMSA) scan for vesicoureteral reflux (VUR) in children with urinary tract infection
(UTI). This study was a retrospective review of 114 children who were diagnosed as UTI from January
2004 to December 2007. A total of 114 patients underwent a US, DMSA scan and VCUG. The patients
were divided into three groups according to the results of VCUG. The findings of the US and DMSA scan
were compared with VCUG results. Of the 114 patients, there were 79 (69.3%) without VUR, 12 (10.5%)
with low-grade VUR (grade |, Il) and 23 (20.2%) with high-grade VUR (more than grade Ill). The US predicted
15 of 35 VUR with a sensitivity of 42.9% and a specificity of 70.9%. A DMSA scan predicted 26 of 35
VUR with a sensitivity of 74.3%. If either the US or DMSA scan was abnormal, this condition predicted
29 of 35 VUR with a sensitivity of 82.9%, negative predictive value (NPV) of 82.9%. VUR was associated
with abnormal DMSA scan findings and abnormal findings of either US or DMSA scan. If either the US
or DMSA renal scan was abnormal in children with a urinary tract infection, this was predictable factor for
VUR. And this condition was more accurate in high-grade VUR. As screening examination for VUR, US
and DMSA scan are useful and should be performed together. If both tests are normal in children with
a urinary tract infection, there may be little or no clinically significant VUR.

Key Words: Urinary tract infections; Technetium Tc 99m dimercaptosuccinic acid; Vesico-ureteral reflux;
Ultrasonography
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Table 1, Patients characteristics

Characteristics (n=114) No, of patients

Sex (%)

Male 66 (57.9)
Female 48 (42.1)
Mean age (month) 16.94+2773
Mean WBC counts (/mm?) 13,230+ 6,832
Mean serum CRP level (mg/dL) 342+4 44

Ultrasonography result (%)
Normal 76 (66.7)
Abnormal 38 (33.9)
DMSA scan result (%)
Normal 46 (40.4)
Abnormal 68 (59.6)
Voiding cystourethrography result (%)
Absence of VUR 79 (69.3)
VUR grade I-Il 12 (105)
VUR grade llIl-V 23 (20.2)
Isolated organism (n=79)
Escherichia coli (%) 50 (63.3)
Enterococcus feacalis (%) 9 (10.1)
Klebsiella pneumoniae (%) 8 (11.4)
The others (%) 12 (15.2)

DMSA, *Mtechnetium dimercaptosuccinic acid; VUR, vesicoursteral reflux.
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o, #F MPT 5%, 4 CRP 5%, 99 BFE o9
HolA] 2Skth(Table 2).

Table 3. Associations of each ultrasonographic finding with vesi-
coureteral reflux and high-grade vesicoureteral reflux

. Number p High-grade p
US finding ) U7 vae  VUR' vale
Hydronephrosis 18 (474) 6 0471 5 0.251
APN 9 (237) 4 07266 4 0.070
Hydroureterosis 3(79 0 0553 0 0.519
MCDK 2 (6.3 1 0513 0 0.647
Renal hypoplasia 2 (6.3 2 0,089 1 0.353
Urolithiasis 1 (2.6) 0 - 0 -
Duplicated ureter 1(2.6) 1 - 1 -
Horseshoe kidney 1(2.6) 1 - 1 -
Bladder wall thickening 1 (2.6) 0 - 0 -

US, ultrasonography; VUR, vesicoureteral reflux; APN, acute pyelonephritis;
MCDK, multicystic dysplastic kidney,
*High-grade VUR, grade IlI-V,

Table 4, Associations of each ®™technetium dimercaptosuccinic acid

scan finding with vesicoureteral reflux and high-grade vesicoureteral reflux

. Number p High-grade p
DMSA finding =0 VUR alle  VUR®  value
APN 63 (926) 22 0134 18 0.004 "
Renal hypoplasia 2 (2.9) 2 0089 1 0353
MCDK 1015 0 - 0 -
Horseshoe kidney 1 (1.5) 1 - 1 -
Duplicated ureter 1 (1.5) 1 - 1 -

DMSA, ®Mtechnetium dimercaptosuccinic acid scan; VUR, vesicoureteral
reflux; APN, acute pyelonephritis; MCDK, multicystic dysplastic kidney.
*High-grade VUR, grade lll-V; T0dds ratio 470 (95% Cl, 148~150).

Table 2, Relationship between clinical characteristics and vesicoureteral reflux

. Absence Low-grade* High-grade '
Variable (n=79) (n=12) (n=23) p value
Sex (male) 5 (56.9%) 6 (50%) 5 (65.2%) 0.66
Age (month) 14 91+26.66 23.83+36.22 20.348+26.86 0.47
WBC counts (/mm°) 13,361+7,152 14,070+6,493 12,327+6,136 0.79
CRP level (mg/dL) 3.29+4 45 576+623 2.67+3.01 026
Isolated organism (£, colj 4 (43.0%) 8 (66.7%) 8 (34.8%) 0.45

*Low-grade, grade I-II; THigh—grade, grade llI-V,
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Table 5, Usefulness of US, DMSA scan and a both test for predicting VUR

VUR Sensitivity  Specificity PPV NPV
Test Result

Absence (n=79) Low—gradeT (n=12) High—grade’f (n=23) (%) (%) (%) (%)

us Normal 56 9 11 429 709 395 737
Abnormal 23 3 12

DMSA Normal 37 7 2 743 46 8 382 80.4
Abnormal 42 5 21

UsS or Normal 29 5 1 829 36.7 36.7 829
DMSA scan  Abnormal* 50 7 22

US, renal ultrasonography; DMSA scan, ™

technetium dimercaptosuccinic acid scan; PPV, positive predictive value; NPV, negative predictive value;

*Abnormal, abnormal findings on either US or DMSA scan; TLow—grade, grade I-Il; THigh—grade, grade llIl-V,

Table 6. Relationship between abnormalities on image studies and
the presence of vesicoureteral reflux

Table 7, Usefulness of US, DMSA scan and a both-test strategy
for predicting high-grade vesicoureteral reflux

Test Odds ratio 95% ClI p value
us 182 0.79~418 0.196
DMSA 254 1.06~6.12 0.040
US or DMSA scan 2.80 1.04~755 0.047

US, renal ultrasonography; DMSA, %Machnetium dimercaptosuccinic
acid scan.

o2 §4 A5l 639(92.6%) 0= 71 Eokon o
= 5 W 88 9F9 99 sle dude] AJATHOR
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Test Result grade  grade Sti/r:ti/l Sﬂpzjtifl PPV NPV
VUR  VUR* (%) (%) (%) (%)
(n=91) (n=23)
us Normal 65 11 522 714 316 855
Abnormal 26 12
DMSA Normal 44 2 913 484 309 957
Abnormal 47 21
UsS or Normal 34 1 957 374 278 971

DMSA scan Abnormal 57 22

US, renal ultrasonography; DMSA scan, ®Mechnetium dimercapto-

succinic acid scan; PPV, positive predictive value; NPV, negative
predictive value; *High-grade, grade IlI-V,

Table 8, Relationship between abnormalities on image studies and
the presence of vesicoureteral reflux

Test Odds ratio 95% Cl p value
us 272 1.07~6.95 0.047
DMSA 9.83 2.18~44 39 0.001
US or DMSA scan 13.12 169~1018 0.002

US, renal ultrasonography; DMSA, *™echnetium dimercaptosuccinic
acid scan,
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