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Thirty-eight kidneys from 20 children were studied with diuretic renography and the
findings in 32 kidneys were compared with the resuits obtained using IVP. The
diuretic renography findings were consistent with those of the IVP in 72 percent of
the patients. The main disparity was the dilated nonobstructed pattern observed in
the kidneys with normal IVP’s, which is pointed out as being an asset of diuretic
renography in revealing the functional status of kidneys.

The sensitivity in detecting true obstruction was found to be 67 percent (4/6), and the
specificity 95 percent (20/21). The accuracy of the technique was 85 percent with a
false (+) rate of 5 percent (1/21) and false (—) rate of 33 percent (2/6).

Diuretic renography is a simple, safe, non-invasive technique, easily applied to
children with high specificity in excluding obstruction in a dilated renal pelvis. Key
: words: radioisotope renography, radionuclide imaging.

Retention of either tracer or contrast material within a renal pelvis is a common
finding in the practice of pediatric radiology and nuclear medicine!. The diagnosis
of obstruction as the cause of this type of retention is important because surgical
intervention in obstructive hydronephrosis will spare renal function, whereas, a
nonobstructed dilated collecting system does not require surgery?2,

Diuretic renography was first described by O’Reilly et al3 in 1978, and subsequent
reports confirmed its value as a useful technique in the assessment of dilated
upper urinary tract to distinguish between true obstruction and nonobstructive
dilatation2.4-9. Diuretic renography is a simple, safe, non-invasive technique, easily
applied to children.

In the present study, diuretic renography was applied to 20 children with various
urinary symptoms and the results were compared with intravenous pyelography

(IVP).
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The findings on the diuretic renograms were consistent with those obtained from
the IVPs of 23 kidneys (72%) but differed in nine (28%). In seven kidneys, the
disparity consisted of dilated nonobstructed renogram patterns observed on the
normal IVPs. One kidney, which was evaluated as nonfunctioning by diuretic
renography, was visualized by IVP, and seemed obstructed while one kidney,
evaluated as normal by IVP, had normal excretion but a diminished renogram
curve, suggesting hypofunction (Table ).

TABLE 1lI: Diuretic Renography Findings Compared With IVP
Findings of Patients

Diuretic Renography

IVP | ! lita liib Non-function Total
Normal 7 5 2 14
Hydronephrosis 1 2 1 4
Ureteral ectasia 2 1 3
Obstructive (U-P) 3 3
No excretion 1 1 1 3
Calyceal clubbing 1 1
Non-functioning 4
Total 10 5 8 4 5 32

The diagnosis of obstruction or nonobstructive dilatation was confirmed by either
surgery or clinical follow-up in 27 kidneys and, therefore, only these kidneys are
included in sensitivity and specificity calculations.

The sensitivity of detecting true obstruction was 67 percent (4/6), specificity 95
percent (20/21), with a false (+) rate of 5 percent (1/21) and a false (—) rate of 33
percent (2/6). Two kidneys with confirmed obstruction were not visualized by
diuretic renography and were interpreted as nonfunctioning. Thus 2/6 (33%)
should be considered an indeterminate rate rather than a false (—) rate. The test
was 89 percent accurate (24/27).

Group lllb : There were five kidneys under study in Group llib. In two kidneys, the
contralateral kidney had a ureteropelvic (U-P) obstruction. One kidney was part of
a horseshoe kidney while the other had a U-P obstruction confirmed by surgery.
The other two, were the kidneys of the same patient, one of which had a prior
pyelolithotomy, and the other a second pyeloplasty for U-P obstruction.
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Discussion

A diuretic renogram has two components: the histogram and the scan. The
histogram is a time activity curve which graphically reveals the accumulation and
washout of the radioisotope before and after the administration of furosemide. In
the case of true obstruction, the radioactive tracer fails to washout after injection
of furosemide and that occurrence is mainly determined from the histogram. The
scan provides serial images which reveal the anatomic localization of the
obstruction or the dilatation. The dose of radiation absorbed is considerably lower
than that used in the IVP. The kidney receives 20 mrad/mCi, the whole body 6
mrad/mCi and the ovaries 4 mrad/mCi. The bladder is the critical organ, receiving
490 mrad/mCi10, |n a standard study, it was reported that the IVP delivers 1200
mrads to the ovaries and 220 mrads to the bone marrow'1,

Diuretic renography may be used in evaluating ureteropelvic (U-P) junction
obstructionS, megaureter®?, urinary diversion (stomal stenosis), ureteroneocy-
stostomy, Prune Belly syndrome, ureteral valves, ureteral injury (excluding
obstruction in renal transplant rejection®) and in persistent dilatation after
surgery2.7.

Counts from an overdistended bladder may interfere with the counts from the
lower urinary tract and pelvic kidneys. Bladder pressure can also be trasmitted to
the renal pelvis even without reflux3, In high grade vesicoureteral reflux (VUR),
radioactive urine from the bladder refluxes back to the pelvis, simulating an
obstructionS,

A poorly functioning kidney also simulates an obstructive pattern by not being able
to respond to the diuretic5.7.9.12,

In severe hydronephrosis, the collecting system becomes too large, so an
increase in the flow of urine may not be able to overcome the “mixing chamber
effect” described as the slow turnover of the radiolabeled urine in a large volume.
This may result in insufficient emptying of the renal pelvis, simulating
obstruction2.7.9,

The only false (+) interpretation in our study was a poorly functioning kidney (19%
of total function) with a fourth grade VUR. Two false (=) interpretations were very
poorly functioning kidneys which were not visualized by diuretic renography.

Shore et al2 and Senac et al? reported the sensitivity for detecting obstruction as
83 percent and the specificity as 94 and 86 percent, respectively. According to
Senac and associates, the accuracy of the test was 85 percent. We found the
degree of sensitivity to be less than that reported in the literature. The reason for
our result was that two kidneys in the study had not been visualized during
diuretic renography, however, during surgery they were found to be obstructed.

Disparity with IVP : In seven kidneys with normal IVP's, five kidneys had a Group
Illa and two kidneys had a Group llib response to the diuretic.
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