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Predictive Efficacy of Radioisotope Voiding Cystography for Renal Outcome.
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Abstract

Purpose: As vesicoureteral reflux (VUR) could lead to renal functional deterioration when combined with
urinary tract infection, we need to decide whether operative anti-reflux treatment should be performed at the
time of diagnosis of VUR. Predictive value of radioisotope voiding cystography (RIVCG) for renal outcome
was tested. Materials and Methods: In 35 children (18 males, 17 females), radiologic voiding cystoure-
thrography (VCU), RIVCG and DMSA scan were performed. Change in renal function was evaluated using the
follow-up DMSA scan, ultrasonography, and clinical information. Discriminant analysis was performed using
individual or integrated variables such as reflux amount and extent at each phase of voiding on RIVCG, in
addition to age, gender and cortical defect on DMSA scan at the time of diagnosis. Discriminant function was
composed and its performance was examined. Results: Reflux extent at the filling phase and reflux amount and
extent at postvoiding phase had a significant prognostic value. Total reflux amount was a composite variable
to predict prognosis. Discriminant function composed of reflux extent at the filling phase and reflux amount
and extent at postvoiding phase showed better posttive predictive value and specificity than conventional reflux
grading. Conclusion: RIVCG could predict renal outcome by disclosing characteristic reflux pattern during
various voiding phases. (Korean J Nucl Med 2000;34:135-143)
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Fig. 1. The reflux extent and amout were assessed at each voiding phase. The reflux
amount was defined to 0 if a reflux was not detected, 1 if a reflux is trace
amount, 2 moderate amount, and 3 large amount which could dilate the
ureteropelvic system. The reflux extent was defined to 0 if a reflux was not
detected, 1 if a reflux was confined to the only ureter, 2 if a reflux extended to
the pelvis but there was no dilatation of the pelvocalyceal system, and 3 if a
reflux was associated with the dilatation of the pelvocalyceal system.
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voiding pahse. The proportion of each reflux
grade in each voiding phase was also listed.
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Table 1. Results of Stepwise Multivariate Discriminant Analysis to Predict Renal Outcome

A) Using Individual Variables at Each Phase

Variable Wilks’” Lambda  Probability Discriminant Function coefficient*
Age 0.51 0.11
Sex ns.
Cortical defect score on DMSA n.s.
Filling phase Reflux amount ns.
Reflux extent 0.65 < 0.001 0.523
Straining phase Reflux amount ns.
Reflux extent n.s.
Voiding phase Reflux amount ns.
Reflux extent ns.
Postvoiding phase Reflux amount 0.56 0.004 -1.130
Reflux extent 0.56 0.006 1.554

* Standardized Canonical Discriminant Function Coefficients

B) Using Integrated Variables

Variable Wilks’ Lambda Probability
Age 0.66 0.056
Sex n.s.
Cortical defect on DMSA ns.
Reflux grade* ns.
Maximum reflux amount n.s.
Reflux k duration ns.
Pattern of reflux 0.65 0.084
Total reflux amount 0.95 < 0.001

* Reflux grade was given using the higher grade among reflux amount and reflux extent during voiding phase.

Table 2. Comparison of Predictive Efficacy between Conventional Grading of RIVCG and Discriminant Function

of RIVCG
Sensitivity Specificity Positive Predictive Value Negative Predictive Value Accuracy
Conventional grading 91% 67% 36% 97% 71%
Discriminant function*  89% 91% 67% 98% 91%

* Discriminant function was composed of reflux extent at filling phase, reflux amount at postvoiding phase and
reflux extent at postvoiding phase.
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