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A 5-wk-oldmalepresentedwith radiographicfindingsof a duplicatedcollectingsystem.A
[@â€˜Tc]DMSAscan was requested to evaluate cortical function. Images obtained immediately
postinjection showed activity restricted to the upper poles; in contrast, delayed images at 4 hr
showed activity in the bladder and throughout both kidneys. Catheterizing the patient drained
the activity from the bladder but had little effect on the refluxed renal activity. The early
[@â€˜Tc]DMSAimages were critical in making the proper interpretation. Technetium-99m
DMSAis excretedinto the urineandthis fact needsto beconsideredwheninterpretingscans
of patientswith possiblerefluxor obstruction.WhenDMSAscansareobtainedin pediatric
patientswith possiblereflux,catheterizationpriorto the studyandearlyimagespriorto the
appearanceof DMSAin the collectingsystemarerecommended.

J Nucl Med 27:1154â€”1156,1986

uplication of the upper urinary tract collecting
system is the most common anomaly of the genitouri
nary system (1). In complete ureteral duplication, the
lower segment enters the bladder in a lateral position
with a short intramural course and is prone to vesico
ureteral reflux (2). In two thirds of the cases, ureteral
reduplication is incomplete (3) and ureteroureteral re
flux may occur in as many as 80% of cases (4). Severe
reflux may be associated with a loss ofcortical function
in the affected renal segment. Appropriate therapy may
consist of heminephrectomy and ureterectomy or ure
teroneocystostomy; this frequently depends upon the
residual function in the involved renal segment. Some
investigators consider technetium-99m (@mTc) DMSA
scintigraphy essential prior to heminephrectomy to

evaluate cortical function (5). While a much greater
percentage of[99mTc]DMSAis bound to the renal cortex
than other scintigraphic agents, 15% of the injected
dose is excreted in the urine in the first 12 hr (6). Urine
excretion of [99mTc]DMSAincreases in acidotic rats
and in patients with Fanconi's syndrome ( 7,8). The
following case report illustrates a problem which can
occur during DMSA scintigraphy of patients with
duplication.

FIGURE 1
Voiding cystourethrogram (AP projection) on second day
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the ureters were not visualized (Fig. 2). These combined
findings were consistent with a duplicated collecting system
(Fig.2).

A DMSA scan was subsequently obtained to evaluate renal
cortex function. The patient received an i.v. injection of 500

@@Ciof [99mTcJDMSA A postinjection blood-pool image and
4-hr delayed images were obtained. All images were recorded
on a computer for further processing. Markers were placed on
the patient 5 cm apart at the time of delayedimaging.Based
on the markers, the kidneyswere estimated to have a length
of 4â€”5cm correspondingto the 4 cm length determined by
ultrasound. The 4-hr images showed homogenous DMSA
uptake by the kidneys suggesting uniform cortical function
(Fig. 3). However, the bladder was prominently visualized and
because of the possibility of reflux, the patient was catheter
ized. Repeat DMSAimagesshowedonly a minimal decrease
in lower pole activity (Fig. 3). Nevertheless, since early DMSA
images showed activity restricted to the upper poles (Fig. 4),
computer subtraction of the early images from the delayed
images was performed. The resulting image indicated that
functioning cortex was restricted to the upper poles. The lower
poleactivitynotedon delayedimagingrepresentedrefluxthat
did not clear after bladder catheterization.

DISCUSSION

4

FIGURE 2
Intravenous urogram (AP projection) on third day of life
showed normal bilateralupper poles. Ureterswere not
visualized

CASE REPORT

A 5-wk-old male with a serum creatinine of0.7 mg/dl was
noted to have hydronephrosis in utero by ultrasound. A repeat
ultrasound examination performed on the first day of life
confirmed the diagnosis. A voiding cystourethrogram oh
tamed on the second day of life showed a large smoothly
marginated bladder with low pressure vesicoureteral reflux on
the left and bilateral voiding vesicoureteral reflux to hydro
nephrotic kidneys (Fig. 1). An i.v. urogram on the third day
oflife showed normal appearing upper pole calices bilaterally;

Most duplication cases are incomplete with the ure
ters joining above their origin in the bladder. Such
systems are prone to ureteroureteral reflux (9â€”11). Fur
thermore, pelviureteral obstruction ofthe lower moiety
and vesicoureteral reflux into both ureters may be en
countered (5,10). Complete duplication occurs when
two ureteral buds arise from the Wolffian duct and this
condition is also prone to vesicoureteral reflux (2,5,10),

FIGURE 3
Four-hour [@Tc]DMSA images
(posterior projection) indicate fairly
homogeneous uptake by both kid
neys; there was no significant
changein renalconfigurationfollow
ing catheterization
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FIGURE 4
Early @Tcimages (posterior projec
tion) obtained shortly after injection
show activity which appears to be
restrictedto upperpoles.Upperpole
marginof kidneyson early images
werealignedwithupperpolemargins
on 4-hr delayed images using com
puter manipulation. Following align
ment, subtraction image was ob
tamed indicating that lower pole ac
tivity represented refiux

especially involving the lower pole moiety of the
duplication (2).

Technetium-99m DMSA scintigraphy is recom
mended in the assessment ofa possible nonfunctioning
segment and is considered essential prior to hemine
phrectomy or corrective urologic surgery (3). Usually,
the optimal imaging time for [99mTcIDMSAimaging is
1â€”4hr after injection due to the low extraction effi
ciency of [99mTcJDMSA and the fact that 50% of the
injected dose localizes in the renal cortex (6). Restrict
ing our imaging times to a 1â€”4hr postinjection may
well have led to a misinterpretation or a nondiagnostic
study. Catheterizing the patient prior to the study may
have prevented the reflux but it may not have been
helpful in a patient with partial duplication and uretero
ureteral reflux. In any case, knowledge of prior radi
ographic results is important in optimally planning a
scintigraphic study. A 24-hr postinjection image was
not obtained, but 24-hr imaging may have allowed
enough time for the DMSA to wash out of the lower
pole collecting system. In this patient, early [99mTc]
DMSA images were critical in making the proper inter
pretation. Technetium-99m DMSA is excreted in the
urine and this fact needs to be considered when inter
preting scans with possible reflux or obstruction. When
[99mTc]DMSA scans are obtained in pediatric patients
with reflux, catheterization prior to the study and early
images prior to the appearance of [99mTc]DMSA in the
collecting system are recommended.
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