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Urinary Imaging in Children with Urinary Tract Infection

Seung Joo Lee
Department of Pediatrics, College of Medicine, Ewha Womans University

Urinary imaging is essential because UTI in children is usually the first presenting sign
of urinary tract anomaly.

Early diagnosis and treatment of major urinary tract anomaly are important to prevent
renal damage. But there is still considerable disagreement as to what investigation should
be undertaken first. Until several years ago, IVP and VCUG were included as routine
tests in all children after the first or second UTI. Recent studies indicate the ultrasound
can effectively replace IVP as a screening procedure and Tc-DMSA scan is more sensitive
than IVP for the detection of early stage of renal scar and predictability of VUR.

We performed the various imaging studies of urinary tract in 142 children, diagnosed
as the first UTI in Pediatric department of EW.U.H. from March, 1984 to March, 1990
and evaluated the results retrospectively.

The results were as follows *

1) Abnormalities were observed in 42 of 142 children with UTI(29.6% ), 30 of 101 male(29.
7%) and 12 of 41 female(29.2%).

2) Urinary tract anomalies were 22 primary vesicoureteral refluxes(15.5% ), 9 obstructive
uropathy(6.3% ), 3 non-obstructing, non-refluxing megaureter(2.1%), 3 stones(2.1%), 3
renal anomaly(2.1% ), one bladder diverticulum(0.7% ). Obstructive uropathy was detected
more in male than female(p<{0.05). Renal scars were observed in 10, 7 in male(6.9%)
and 3 in female(7.3%).

3) The detection rates of abnormal finding were not significantly different, 16.9% in
VCUG, 22.2% in IVP, 23.3% in US and 28.1% in Tc-DMSA scan.

4) VUR, bladder diverticulum and PUV were 100% diagnosed by VCUG. Renal anomaly
and dilated urinary tract of obstructive uropathy and non-obst. non-reflux. megaureter
were 100% detected by US, IVP and Tc-DMSA scan. One of 3 stones was missed by US
but detected during VCUG. Ectopic ureter was the only one that needed IVP.
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5) The predictive rate of VUR was 60% in Tc-DMSA scan significantly higher than
US(36%) or IVP(23% ) (p<<0.05). High grade VUR(Gr NV-V) was 100% predicted in all
three exam but low grade VUR was more predicted by Tc-DMSA scan(50% ) than US(10% )

or IVP(5.6%).

6) Renal scar was diagnosed by Tc-DMSA scan(21.9%) significantly higher than IVP(6.0
%) and US(1.0%). In comparision of Tc-DMSA and IVP in 32 completed cases, Tc-DMSA
scan had a higher diagnostic rate of renal scar with higher sensitivity than IVP.

In summary, we can detect major urinary tract anomalies and renal scar with more accu-
racy and less radiation with US and Tc-DMSA scan in acute stage and VCUG in 2 weeks.
The additional value of IVP as a screening test was scant. [IVP will be indicated in selected
cases to delineate the morphology of urinary tract.
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Table 1. Abnormal urinary imaging in 142 child-
ren with UTI in relation to age and
sex

Sex and age Normal(%) Abnormal(%)
Sex
Male n=101) 71(70.3) 30(29.7)
Female m= 41)  29(70.7) 12(29.3)
Age

< 1M (= 21) 13(619) 8(38.1)
1IM-12M (n= 64) 48(75.0) 16(25.0)
1IY— 3Y (n= 34) 24(70.6) 10(294)
3Y— 6Y (n= 14) 9(64.3) 5(35.7)
6Y—14Y n= 9 6(66.7) 3333

Total (n=142) 100(1704) 42(29.6)

p>0.05
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Fig. 1. Age and sex distribution of UTI and abnormal findings of urinary imaging.

— 367 —



Table 2. Incidence of urinary tract anomaly and renal scar in 142 children with UTI

Urinary tract anomaly Male(%) Female(%) Total(%)
and renal scar (n=101) (n=41) (n=142)
Primary vesicoureteral reflux 15(14.9) 7(17.1) 22(15.5)
Obstructive uropathy 8( 7.9* 1( 2.4) 9( 6.3)
Ureteropelvic junction obst. 5( 5.0) 1( 24) 6( 42)
Ureterovesical junction obst. 20 2.0) 0( 0.0) 2( 14)
Post. urethral valve 1( 1.0) 0( 0.0 1( 0.7
Stone 20 2.0) 1( 24) 3( 2.1)
Non obst. non reflux. Megaureter 2( 2.0 1( 2.4) 3C 2.1
Renal anomaly 2( 2.0) 1( 2.4) 3( 2.1
Duplex kidney without reflux 0( 0.0 1( 24) 1C 0.7
Single kidney 1( 1.0) 0( 0.0 1C 0.7
Hypoplastic kidney 1( 1.0) 0( 0.0) 1( 0.7)
Bladder diverticulum 1( 1.0) 0( 0.0) 1C 0.7)
Ectopic ureter 0( 0.0) 1( 24) 1€ 0.7
Renal scar 70 69) 3( 7.3) 10( 7.0)

*P<(0.01, Compared with female

Table 3. the detection rate of abnormal findings
in different imaging study

Imaging study Normal(% ) Abnormal( %)
VCUG (n=142) 118@3.1 24(16.9)
VP m=108) 84(77.8) 24(22.2)
Renal Ultrasound (= 90) 69(76.1) 21(23.3)

99" Tc-DSMA scan (n= 32) 9(28.1)

pP<0.05

23(71.9)
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Table 4. The 100% diagnostic rate of different imaging study in evaluation of urinary tract anomaly

Urinary tract anomaly VCUG(%)  US(%) IVP(%)  DSMA scan{%)

Primary VUR (N=22) 22/22* 5/14 5/22 6/10
Obst. Uropathy (N= 9 717 9/9* 1/1*

UPJ Obst. (N= 6) 5/5* 6/6* 1/1*

UV] Obst, (n=2) 1/1* 2/2% 0/1

PUV (N= 1) 1/1* 1/1* 1/1* -
Stone (N= 3) 2/2% 1/2 3/3* 0/1
NO NR Maureter (N= 3) 3/3* 3/3* 1/1*
Renal Anomaly (N= 3) 3/3* 3/3* 1/1*
BIl. Diverticulum (N=1 1/1* 0/1 0/1 -
Ectopic Ureter (N= 1) 0/1 1/1* -

P<0.05
*100% Diagnostic rate
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Table 5. Comparision of different imaging study

to predict primary VUR

Primary Ultrasound DMSA Scan Ivp
VUR (%) (%) (%)
Grade I-0I n=18) 1/10(10) 4/8( 50)* 1/18(5.6)
Grade V-V (n= 4) 1/4(10) 2/2(100)  4/4(100)
Total (n=22) 5/14(36) 6/10(60)* 5/22(23)

P<0.05, Compared with US and IVP

Table 6. The diagnostic rate of different imaging
in evaluating renal scar

US(%) Tc-DMSA Scan(%) IVP(%)
Renal Scar 1/96(1.0) 7/32(21.9)* 6/108(6.0)

P<0.01, Compared with US and IVP

IVPS} 6%, US 1% ¥13 #2314 E3kvh(Table
V). Tc-DMSAXFALS} IVPE FAo) Aldd 32
gl A #&stY BH FA47] AFAS AZ2ES
ﬁ A= 939 28.1% 9} HE 7] vHER
FA A = 7891 21.9% N A E&HA 4
Eoz AFHJAT VP Aluk 1—‘1’- %l‘?l%?l 94
%o WA fFo3HA mch AWES F
Tc-DMSA% A1) Sensitivity= 100% o] ™ Spelfl-
city = 86.2% 2 IVPY] Sensitivity 42.1%, Speificity
100% o W& Add 7kx7F Fdeh(Table 7).
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Table 7. Comparision of 99™ Tc DMSA Scan and IVP in detecting transient renal cortical defect or

renal scar

IVP
Normal(%) Abnormal(%) Total( %)
99" Tc-DMSA Scan, First Normal 23 0 23(71.9)
Abnormal 6 3 9(28.1)
99™ Tc-DMSA Scan, F/U Normal 25 0 25(78.1)
Abnormal 4 3 7(21.9)
Total 29(90.6) 3(94) 32(100)

P<0.01

99™ Tc-DMSA Scan, F/U ! Sensitivity 100%, Specificity 86.2%

IVP : Sensitivity 42.1%, Specificity 100%
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US, Tc-DMSA Scan
|

Normal Abnormal
i |
VCUG Hydronephrosis Stone
Hydroureter Renal Anomaly
I . Renal Cortical
Normal Abnormal DTPA Scan with
Renogram Defect etc.

Primary VUR Obst.(—) Obst.(+)
Bl. Diverticulum
Post. Ureth. Valve VCUG Obst. Uropathy

Normal Abnormal

Non Obst. Non Reflux. Primary VUR
Megaureter

Fig. 2. Urinary imaging of children with UTI to detect urinary tract anomaly and renal scar.
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