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Assessment of Hydroureteronephrosis in Children

Using Diuretic Radionuclide Ureterography

Jong Ho Kim, M.D.,, Dong Soo Lee, M.D., Cheoleun Kwark, M.D., Kyung Han Lee, M.D.
Chang Woon Choi, M.D,, June-Key Chung, M.D., Myung Chul Lee, M.D.
Chang Soon Koh, M.D., Yong Choi, M.D.* and Hwang Chei, M.D.**

Department of Nuclear Medicine, Pediatrics* and Pediatric Urology,**
Seoul National University Hospital, Seoul, Korea

The need for assessment of ureteric function in the patient with an obviousely dilated ureter has
increased particularly with the added spectrum of asymptomatic patients presenting with hydrone-
phrosis and hydroureter on antenatal and perinatal ultrasound. To assess the influence of ureteral
status on kidney washout during *"Tc-DTPA diuretic renography, ureteral images were reviewed in
80 children referred for hydronephrosis. A scintigraphically abnormal ureter was defined as an intense
and continuous image of >10 min during diuretic renography. Out of them, a total of 16 nephroureter-
al systems in 12 children with scintigraphically abnormal ureter were analyzed. A diuretic washout
index using response half time (t1/2) by linear fitting after lasix injection, was determined on renal
(Kt1/2) and ureteral (Ut1/2) curves (diuretic renogram vs. diuretic ureterogram). Diuretic ureterogram
curve patterns corresponding to normal (type I), obstructive (II) and non-obstructive (III) cases were
described. Compared with X-ray data, diuretic renography was highly sensitive (88%) and specific
(99%) for detecting any ureteral abnormality. Despite an obstructive Kt1/2 (> 20 min), no patient with
an abnormal ureter underwent therapy at the ureteropelvic junction because the hydronephrosis
regressed after surgery at the lower level. Our data indicate that the abnormal ureter findings during
diuretic renography have to be recognized before therapy for children with hydeonephrosis.

Key Words: *™Tc-DTPA diuretic ureterography, Hydroureteronephrosis.
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Table 1. Causes of Hydro or Hydroureteronephrosis.
(80 Children, 106 Nephroureteral Systems)

No. of pts No. of systems
ureteropelvic junc- 52 62
tion obstruction
persistent ureteral 12 16
visualization
vesicoureteral reflux 7 10
double collecting 4 8
system

renal insufficiency 5 10

80 106

Table 2. No. of Nephroureteral Systems (Patients)
with Persistent Ureteral Visualization.

UV] VUR PUV AUD Megaureter

Non-op 3(3) 2(1) 5(3)
postop 1(1)  2(2) 2(1) 1(1)
Total 4(4) 2(2) 2(1) 2(1) 6(4)
16(12)

UV]=ureterovesical junction obstruction, VUR=
vesicoureteral reflux, PUV =posterior urethral valve,
AUD=anterior urethral diverticulum,
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Table 3. Diagnostic Performance of Diuresis Reno-

NORMAL

graphy to Detect an Ureteral Abnormality vs
Radiological Findings

Rx (+) Rx (—) Total
Scan (+) 15 1 16
Scan (—) 2 72 74
Total 17 73 90

sensitivity =889, specificity =99%

positive predictive value=949%, negative predictive

value=97% overall diagnostic accuracy=97%

Scan (+): scintigraphically abnormal ureteral visuali-
zation; an intense and continuous image of
ureter > 10 min,
during diuretic renal scan.

Rx (+): any radiologically abnormal ureter except

for those related to isolated vesicoureteral
reflux.

Fig. 1. Schematic time-activity curves representing
the differential ureteral patterns. The time is in
the horizontal axis (form 0 to 60 min); the
arrow indicates furosemide injection (30 min).

Table 4. Clinical and Scintigraphic Findings of Persistent Ureteral Image
A. Scintigraphically obstructive ureteral curve.

II)\ItoS t1/2 t1/2 ureter Qutcome
(F/U) age side kidney ureter curve Dx (F/U)
1. 1.5yr L >100.0 >100.0 Ila uv] Op
2. 1.0mo L 18.0 60.0 1Ib uv] Op
3. 5.5yr L 16.0 40.0 b uv] Op
4. 2.5yr R 28.0 65.0 Iic Reimplant dec. fn (1 yr)
5. 2.0mo L 21.0 24.0 Ilc puv _ Op
6. *R 28.0 7.6 Ic '
7. 7.0yr L 53.0 15.0 IIc Megaureter - dec. fn (1 yr)
—obstructive
8. 4.0mo R 31.0 12.0 Ilc Reimplant dec. fn (1 yr)
B. Scintigraphically non-obstructive ureteral curve.
.Pt’s
No t1/2 t1/2 ureter Qutcome
(F/U) age side kidney ureter curve Dx (F/U)
9. 2.0mo L 6.7 4.3 Ila Megaureter 7.0 mo
10. R 5.3 6.3 a —non obst.
11. 4.0yr L 18.0 1.0 HIED Postop (UV]) 3.6yr
12. 2.0yr R 3.7 10.0 b Mega (postop) 10 yr
13. 6.0mo L 9.0 5.0 IIb Megaureter 3.7yr
14. R 7.7 4.7 b —non obst.
15. 5.0yr L 3.3 1.3 b Postop (AUD) 3.1yr
16. R 20.0 4.7 IiIb

Reimplant: post-reimplantation due to VUR, non obst. =non obstructive
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Fig. 2. Patient 5(6). Example of infraureteral obstruc-
tion in case of posterior urethral valve. The
ROIs are shown in the both ureters and the
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(Ut1/2=24 min) and right ureter washout is 7.
6 min. The both ureter represent type Ilc
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XQEQURT COTTROTIeR (urves:s

Fig. 5. Patient 9(10). Example of bilateral non obstruc-
tive megaureter. The ROIs are shown in the

both ureters and the background ROI in the Fig. 7. Patient 9(10). Intravenous pyelography shows
medial side of the both ureters. The ureters fill the marked dilatation of the both ureteropelvic
progressively and empties promptly after fur- systems.

osemide injection. The both ureter curves are
of the Illa types (left Ut1/2=4.3; right Utl/2=

63 U172 COMPARISON OF UREIER 1172
3) (win) 168 .
88 1
[ )
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46 + *
[ ]
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H
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Fig. 6. Patient 9(10). The both diuretic renogram 8
curves are clearly of the nonobstructive type OBSTRUCTION HON-OBSTRUCTION

(left Kt1/2=6.7 min; right kt1/2=5.3 min). Fig. 8. Comparison of diuretic ureter washout (Ut1/2)

between obstructive and non-obstructive
groups.
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Fig. 9. Comparison of diuretic renal washout (Kt1/2)

between obstructive and nonobstructive
groups.
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