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Voiding cystourethrography in children with an initial episode of
febrile urinary tract infection

Hae Jeong Lee, M.D., Won Deok Lee, M.D., Hyun Seok Kim, M.D.
Tae Hong Kim, M.D., Joo Seok Lee, M.D. and Kyung Lae Cho, M.D.

Department of Pediatrics, Masan Samsung Hospital,
Sungkyunkwan University School of Medicine, Masan, Korea

Purpose : Because voiding cystourethrography(VCUG) is an invasive method, we studied whether
VCUG could be postponed through evaluation of alternative non-invasive tests including renal ul-
trasonography and PmPc-DMSA renal scan.

Methods : We reviewed the medical records of 175 patients initially diagnosed with febrile urinary
tract infection during the one year period of 1999, and compared 3-tests:renal ultrasongraphy,
M Te-DMSA renal scan, and VCUG.

Results : Renal ultrasonography didn’t contribute to the prognostication of pyelonephritis(photopenic
areas) or vesicoureteral reflux(VUR). Presentation of photopenic areas in ~™Tc-DMSA renal scan
was related to VUR. If both findings of renal ultrasonography and #FmPe-DMSA renal scans were
normal, this condition was closely related to normal results in VCUG. And if both examinations
were abnormal, the condition was closely related to VUR. But this state could not always guarantee
the normal result from VCUG because of low sensitivity in finding VUR.

Conclusion : In cases in which acute phyelonephritis is demonstrated by ~ Tc-DMSA renal scan,
VCUG is required. In addition to this, if the conditions of hydronephrosis, vesicoureteral dilatation,
increases of renal volume, and changes of echogenesity are shown by renal ultrasonography, VCUG
should be performed. If a patient has difficulty undergoing VCUG, temporary postponement of VCUG
can be taken into consideration, but only in cases where both examinations of renal ultrasonography
and ™ Tc-DMSA renal scan are normal. Nevertheless, close observation is be advised even in this
case. (Korean ] Pediatr 2006;49:653-658)
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Table 1. Results of Kidney Ultrasound and “™Tc-DMSA

Renal Scan
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Table 3. Results of Kidney Ultrasound According to VUR
Grade

DMSA Ultrasonography

renal scan’ Normal Abnormal™ Total

Normal - 15 100 K"=-0.022
Abnormal " 33 5 38

Total 118 20 138

"K : Kappa coefficient(K>0.40)

DMSA renal scan : *™technetium-dimercaptosuccinic acid renal
scintigraphy

DMSA renal scan abnormal : the case of presentation of pho-
topenic area on *™Tc-DMSA renal scan

Ultrasongraphy abnormal : the case of hydronephrosis, pelvi-
couretral dilatation, cystitis without renal abnormalities, ure-
trocele, increase of renal volume and increase or decrease of
renal echogenesity by renal ultrasonography

Table 2. Results of Kidney Ultrasound and Voiding Cystou-
rethrography

Ultrasonography X
VCUG K'=-0.113
Normal Abnormal ' Total SET=11%
apto
Normal 58 8 66 SP . :79;’/0
Abnormal” 17 2 19 PP H—l?;/o
NP'=75%
Total 75 10 85

TSE: sens1t1v1ty, TSP : specific-
'NP : negative predictive

K: Kappa coefficient(K>0.40),
ity, Spp: positive predictive value,
value

VCUG abnormal : the case of vesicoureteral reflux by voiding
cystourethrography

Ultrasongraphy abnormal : the case of hydronephrosis, pelvi-
couretral dilatation, cystitis without renal abnormalities, ure-
trocele, increase of renal volume and increase or decrease of
renal echogenesity by renal ultrasonography

3. M =80 &
(Tabl 2)
VCUG®l 93 VUR Je2 100% Al#e = otz 714
S o Al 2ETE S 92 Wi A dFEE 1Y

A= [e]
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4. M =31l o|AA
(Table 3)

43} VUR grade®to| ZaM

2 z&stel el ol sh VUR grade Afolel Az 3
2ol glgitt.

5. ¥"Tc-DMSA Al A7l AZHE E35 VCUG Z1o
01|’<7}"M(Table 4)

E(fair agreement, 0.20=<K<0.40)& X
gt VUR HTE 100% A#FT 4 vt 7H4PS o =& 7

Az §4 AFE, 2Pm vy e Sol=g 1e] T

Ultrasonography
VUR grade
Normal Abnormal Total

I 2 1 3
I 1 0 1
I 4 1 5
v 6 1 7
\% 3 0 3
Total 16 3 19

VUR : vesicoureteral reflux

Ultrasongraphy abnormal : the case of hydronephrosis, pelvi-
couretral dilatation, cystitis without renal abnormalities, ure-
trocele, increase of renal volume and increase or decrease of
renal echogenesity by renal ultrasonography

Table 4. Results of DMSA Renal Scan and VCUG

DMSA renal scan'

VCUG ; K"=0.308
Normal Abnormal Total SET=81%
S
Normal 31 20 51 5P§—61;’/o
Abnormal® 3 13 16 PP*=39%
NP '=91%
Total 34 33 67

K : Kappa coefficient(K>0.40), "SE : sensitivity, TSP : specific-
ity, YPP:positive predictive value, 'NP:negative predictive
value

VCUG : voiding cystourethrography

DMSA renal scan : *™technetium-dimercaptosuccinic acid re-
nal scintigraphy

VCUG abnormal : the case of vesicoureteral reflux by voiding
cystourethrography

DMSA renal scan abnormal : the case of presentation of pho-
topenic area on 99mTc-DMSA renal scan

DMSA Al 2700 Ae] A ¥4 AL 27 VURY ##H o]
AT
6. "™Tc-DMSA Al AzHO| Al HZA &1 VUR
grade®Q| B M(Table 5)
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7% ¥MPe-DMSA Al 27el A Al 3]d Age] Wmsh &9kt
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Table 5. Results of DMSA Renal Scan According to VUR
Grade

DMSA renal scan

VUR grade
Normal Abnormal Total

I 0 2 2
1I 0 1 1
1 1 3 4
v 2 3 5
\% 0 4 4
Total 3 13 16

VUR : vesicoureteral reflux

DMSA renal scan : *™technetium-dimercaptosuccinic acid renal
scintigraphy

DMSA renal scan abnormal : the case of presentation of pho-
topenic area on *™Tc-DMSA renal scan

Table 6. Results of Ultrasound & DMSA in Relation to

VCUG Findings

Ultrasonography & VCUG K*=0.531
DMSA :
Normal Abnormal Total SgET=40%
+_
Normal & normal 28 3 31 SP§ ’IOOZ/O
Abnormal & abnormal 0 2 9  PP7=100%
NP '=90%
Total 29 5 34

“K :Kappa coefficient(K>0.40), 'SE : sensitivity, TSP : specific-
Ity, *PP:positive predictive value, "NP:negative predictive
value

DMSA : *™technetium-dimercaptosuccinic acid renal scintigra-
phy

VCUG : voiding cystourethrography

Ultrasongraphy abnormal : the case of hydronephrosis, pelvi-
couretral dilatation, cystitis without renal abnormalities, ure-
trocele, increase of renal volume and increase or decrease of
renal echogenesity by renal ultrasonography

DMSA abnormal : the case of presentation of photopenic area
on "™Tc-DMSA renal scan

VCUG abnormal : the case of vesicoureteral reflux by voiding
cystourethrography
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