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Table 1. Age and sex distribution

Age Number Male Female
<1 2 2 0
1-5 24 12 12

6-10 12 4 8
>10 2 1 1

Total 40 19 21

Table 2. Symptoms and signs

Number(n=40)

Fever

Sonographic abnormality
Frequency

Dysuria

Irritability

Hematuria

— )
N ==

NN 00 o0

Table 3. Associated diseases or anomalies

Number (n=40)

Pyelonephritis 16
Cystitis 16
Hydronephrosis 14
No associated diseases or anomaly 4
Renal abscess

PSGN

Prune belly syndrome
Renal stone

Renal duplication
Multicystic kidney

4 Bl kAW Aoy rjgow: A$AlY
 wpstdo] 7Z+ 168 H o 1A wokTm 44120 14
#, 34, 2, A, A4 BEF F
A ALFA) Alg, AlAA, prune belly syndromee] 2+ 1
2|4 o] 91t} (Table 3.).
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2% 17994 149 0] RIVCUG 4 FA4AE Bg Table 5. Comparison of X-ray VCUG (+) vs (-)
on 6™o] X-ray VCUG YA A27E& el A Eo according to RI VCUG
Z+zr 82.3%, 35.2% 2 RI VCUG7} X-ray VCUG B}

Number
o ¥ JAHESHIoH BAIgHez njs}
219 vHP<0.05) (Table 4.). RI VCUG(+) 14
RI VCUGH A27A¢ BYR 149%F Xeray X-ray VCUG (+) 6
- o o X-ray VCUG (-) 8
VCUG Aol M 6mtte] FALHE Bolw 832 RI VCUG() 3
SA2AE Jeblth Xray VCUG AolME US4 X-ray VCUG(+) 0
9] #H2& grade I HFeAGF2AE B o KFig X-ray VCUG(-) 3
1A) RIVCUG AellM F&ulge st iz A5
. Total 17
(Fig 1B).

RI VCUGA &A427AL rgd 392 X-ray
VCUG AA % 39 2% LALAE vehid =, * RI VCUG : positive predictive value 14/14(100%),

RIVCUGS) SFAe)|ZEL 14/14202 100%Q907, & negative predictive value 3/3(100%),

. - false positive 0/14(0%), false negative 0/3(0%)
AAFES 362 100%, HFYES V42 0% AL« x 10y VCUG: positive predictive value 6/14(42.8%),
HEE 032 0%%ch. X-ray VCUGS] A58 negative predictive value 3/3(100%)

false positive 0/3(0%), false negative 0/6(0%)

L Table 4. Comparison of X-ray VCUG vs RI VCUG

Number VUR(+) VUR() Positive rate®#*
X-ray VCUG 22 9 13 40.1%
RI VCUG 24 17 7 70.1%
X-ray VCUG 17 6* 11* 35.2%
and RI VCUG
14%% Jck 82.3%
* X-ray VCUG 4% Pe().05
** R VCUG

RENAL DIFFERENTIAL

Lebo EH2 T
Wights HE3 4

. i R

Fig 1A. X-ray VCUG shows grade lll VUR on left side only

Fig 1B. RI VCUG of same patient with Fig 1-A shows bilateral VCR more on left side and residual urine in the
bladder after voiding

Fig 1C. DMSA scan shows decreased size of both kidney & filling defect more on left side
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Table 6. Radiographic grades of VUR in X-ray
VCUG
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2 FHAMY 2R Bl 3299 FHolF 4
ol 0 2= Escherichia coli 7} 13902 7}& @9t
3L Staphylococcus aureus?} T3, Klebsiella pneumonia
7} 6%, Proteus vulgaris7} 39, Pseudomonas
aeruginosa’} 29, Enterococcus faecalis7]— 19 Z£ojgl

o
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Table 9. Result of urine culture

Number Number
Grade 1 1 VUR(+) 19
Grade I1 2 culture(+) 17
Grade III 1 culture(-) 2
Grade IV 3 VUR(-) 21
Grade V 2 culture(+) 15
culture(-) 6
Total 9
i (P>0.05)
Table 7. Findings of DMSA scan Table 10. Causative organisms in urine culture
scar formation Number
VURM) 9 8 Escherichia coli 13
VUR(-) 8 0 Staphylococcus aureus 7
Klebsiella pneumoniae 6
Total 17 0 Proteus vulgaris 3
Pseudomonas aeruginosa 2
Enterococcus faecalis 1
Table 8. Outcomes of VUR
Total 32

Number(n=17%)

Spontaneous disappearance
Scar formation

Persistent VUR

Operation

Deterioration of renal function
Loss of follow up

—— N L 00 OO

Table 11. Average free urinary tract infection period

Duration(month)
VUR(+) 14
VURC(-) 26
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= Abstract =

Comparison of X-ray VCUG with RI VCUG for Diagnosing VUR in Children

Sung Jun Kim, Hyun Soook Hong, Deuk Lin Choi, Eun Mi Kim.

Deparment of Pediatrics and Radiology, Soonchunhyang University, College of Medicine, Seoul, Korea

Purpose : VUR is state where urine regurge from bladder to ureter and kidney. It is shown in about 1/3 of urinary
tract infection patients and it is classified as grade I'to V. We compared results from RI VCUG(Radiisotope voiding
cystourethrography) and X-ray VCUG which used in diagnosing VUR in children, to evaluate which is better in
diagnosing VUR in children.

Methods : 41 Patients(19 males, 21 females), who visited Pediatric department, Soonchunhyang university
Hospital from peroid of 1991. January to 1998. July for recurrent urinary tract infection or abnormalities in
ultrasonogams, were enrolled in the study. The age ranged from 9 months to 17 years and mean age was 5 1/2 years.

Both RI VCUG and X-ray VCUG were done and follow-up test of urine culture, renal ultrasonogram and RI
VCUG were done every month, every 3 month and every 6 month, respectively to observe the disappearance of VUR
and evaluated the prognosis.

Results : 24 patients had taken Rl VCUG and 17(70.1%) patients showed positive result. 22 patients had taken X-
ray VCUG and 9(40.1%) patients showed findings of VUR. 17 patients had taken both tests and 14 patients showed
positive result in RI VCUG and 6 of these patients also showed reflux in X-ray VCUG. 3 patients who showed negative
in RI VCUG, showed negative also in X-ray VCUG. For prognosis, resolution and scar formation was shown in 8
patients each. Persistent VUR was shown in 6 patients and 2 of these patients VUR was corrected by operation, 1 patient
showed decreased renal function, and 1 patient was not follwed up. 8 of 9 patients who showed findings of VUR on
DMSA scan formed a scar and 8 patients who showed no findings of VUR didn't form a scar. Urine culture was
positive in 17 of 19 patients with VUR. Positive rate in urine culture was higher than that of patients with no VUR who
showed positivity in 15 of 21 patients for urine culture. E. coli was most common organism and the period free of UTI
was 14 months in VUR patients and it was shorter compared to patients without VUR which was 26 months.

Conclusion : In diagnosing VUR in children, the positive rate was higher in RT VCUG than X-ray VCUG.
Therefore, in early diagnosis when VUR is suspicious but not shown in X-ray VCUG, R1 VCUG should be done and it
will help to make accurate diagnosis.

Key words : X-ray voiding cystourethrography, Radioisotope voiding cystourethrography
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