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The Value of Tc-99m DTPA Diuretic Renography for Assessment
of Dilated Upper Urinary Tract in Children

Ki Ra Yang, M.D,, Gye Yeon Lim, M.D., Hyung Sun Sohn, M.D..}
Seong Tae Hahn, M.D. and Jae Mun Lee, M.D.

Departments of Radiology and Nuclear Medicine,' St. Mary’s Hospital,
Catholic University Medical college, Seoul, Korea

Abstract

Purpose: The purpose of this study was to evaluate the accuracy of Tc-99m DTPA diuretic renal scans in
children with dilated upper urinary tract. Materials and Methods: We reviewed diuretic renal scans of 14
pediatric patients (age range: 3 days to 4 years) with unilateral hydronephrosis diagnosed by ultrasono-
graphy. Diuretic renal scan was done using Tc-99m DTPA and standardized protocol. In 3 neonates, diuretic
renal scans were performed within 1 week and 3-7 months after birth. Results: Six patients required
pyeloplasty and eight were managed conservatively. All 6 patients requiring pyeloplasty were diagnosed as
having ureteropelvic junction obstruction in the diuretic renal scan. In these 6 patients, post-operative renal
scans at 3-12 months after surgery were converted to nonobstructive pattern in 5 and a nonfunctioning
pattern in 1. In 3 patients who underwent diuretic renal scan within 1 week after birth, nonobstructive
patterns of initial scan were converted to obstructive patterns in the follow-up scan. However, all patients
with nonobstructive diuretic renal scans performed after the neonatal period did well on serial ultrasono-
graphy and showed favorable clinical outcome without progression to obstruction. Conclusion: Tc-99m
DTPA diuretic renal scan with standardized protocol is useful in assessing suspected ureteropelvic junction
obstruction in children as an initial diagnostic or post-operative follow-up modality. Nonobstructive or
indeterminate scan results in the neonatal period requires follow-up scan to monitor development of the
obstructive pattern. (Korean J Nucl Med 1999;33:57-64)
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Table 1. Sonographic and Diuretic Renal Scan Findings of Neonates Demonstrating Progression to Obstruction
from Initial Nonobstruction on Follow-Up Scans

Sonographic Hydronephrosis

Diuretic Renogram

Age/Sex . s
Initial FU Initial FU Diuretic Renogram & Surgical Findings

3 days/M m IV (4 mos) Indeterminate Obstruction at left UPJ

5 days/M I\ IV (7 mos) Nonobstructive Obstruction at right UPJ

3 days/M I\ V (3 mos) Indeterminate Obstruction at left UPJ

FU, follow-up; UPJ, ureteropelvic junction.
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Fig. 1. Ultrasonography and diuretic renal scan findings in 4-month-old male with left hydronephrosis.
Ultrasonography (Fig 1A) at 3 days after birth show grade III of hydronephrosis. Diuretic renal scan
following furosemide administration(arrow) reveals washout: of tracer, but the half time is 15-20 minutes,
suggesting indeterminate result (Fig 1B). Repeat ultrasonography (Fig 1C) at age 4 months shows
aggravation of hydronephrosis (grade IV). Repeat diuretic renal scan demonstrates little washout of the
tracer and the calculated half-time is over 20 minutes, indicating obstruction (Fig 1D).
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Table 2. Pre- and Post-Operative Sonographic and Diuretic Renal Scan Findings of Six Patients Required

Pyeloplasty
Sonographic Hydronephrosis Diuretic Renogram

Age/Sex -

Preoperative Postoperative Preoperative Postoperative
4 mos./M v 101 Obstructive Nonobstructive
7 mos./M I\ v Obstructive Nonobstructive
4 yrs/M v 11t Obstructive Nonobstructive
2 yrs/M v v Obstructive Nonobstructive
4 yrs/F I1I 111 Obstructive Nonobstructive
3 mos./M v \" Obstructive Poor Function
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Fig. 2. Three-month-old female having severe hydronephrosis in left kidney(grade V). Preoperative ultrasonogram
shows marked hydronephrosis with parenchymal thinning of left kidney (Fig 2A). B. Diuretic renal scan
demonstrates the amount of tracer relatively constant following furosemide administration(arrow). The
calculated half time is over than 20minutes, indicating obstruction. Postoperative ultrasonography (Fig 2C)
after 7months after pyeloplasty shows again marked hydronephrosis with atrophied parenchyme. D.

Postoperative Diuretic renal scan demonstrates flat time-actvity curve with poor target-to background ratio,
suggesting poor renal function.
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Flg 3. Three-year-old female having a moderate hydronephrosis in left kidney. A. Ultrasonogram shows dilated
pelvis without calyceal dilation (grade III). B. Diuretic renal scan demonstrates the amount of tracer
within the collecting system decrease rapidly following furosemide administration(arrow). The calculated
half time is less than 20 minutes, indicating nonobstruction.

Table 3. Sonographic and Diuretic Renal Scan Findings of Eight Patients Managed Nonsurgically

Age/Sex Sonographic hydronephrosis Diuretic renogram FU Sonogram
6 wks/M il Nonobstructive I
3 mos/M i Indeterminate I
8 mos/F I Nonobstructive -
2 mos/M I Nonobstructive -
3 mos/F I Indeterminate I
3 yrs/F m Indeterminate I
2 mos/M | Nonobstructive |
3 mos/M I Nonobstructive I

FU, follow-up.
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