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Abstract
Purpose: The aim of this study is to investigate possible reasons of ureter visualization on Tc-99m DMSA
scintigraphy.
Methods: The planar static renal scintigraphies of pediatric patients (n=2290) who attended for any reason
between January 2009 and May 2015 were analyzed retrospectively by the same nuclear medicine physician. In our
analysis 15 patients (12 Male (M), 3 Female (F); 0-12, mean: 4 ± 3, 8 years old) were included in the study due to
bilateral or unilateral ureter visualization on Tc-99m DMSA scintigraphy.
Results: In the visual assessment of scintigraphies, there were 7 patients with bilateral visualization and 8
patients (right in 4 patients, left in 4 patients) with unilateral. Additionally increased background activity was
observed in two patients. Cortical defects and/or atrophy of kidneys were observed in 10 (66%) of the patients. The
background pathology in these patients were posterior urethral valve (n=3), neurogenic bladder due to
meningomyelocele (n=4), vesicoureteral reflux (n=3), urethral atresia (n=2), ureterovesical obstruction (n=1) and
unknown (n=2).
Conclusion: Ureter visualization on Tc-99m DMSA imaging usually accompanies severe kidney damage and
ureteral or bladder pathology. Additionally this finding may point out the patients who could not be corrected
completely by the surgical way but this issue has to be evaluated by future studies.

Keywords: DMSA; Ureter; Vesicoureteral reflux; Posterior ureteral
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investigated firstly in the literature in a series how ureter visualization
in static renal scintigraphy may be interpreted.

Introduction

Materials and Method

Static renal follow imagings by means of Tc-99m DMSA
scintigraphy is indicated in the acute and follow-up phases of the
patients with urinary tract infection (UTI). DMSA scintigraphy shows
the renal damage as functionality loss and/or renal scars of the kidney.
Additionally scintigraphy may provide important prognostic
information in patients with UTI. Accompanying findings to a static
renal scintigraphy might be increased background activity which refers
to end stage renal disease and second finding is visualization of the
ureter which is usually recognized to be related with the high grade
vesicoureteral reflux (VUR). According to a previous recent study
acute DMSA scan in the young children with a first febrile UTI
predicts dilating VUR [1]. However, in that study and other previous
studies the decision was based on presence of scar in renal
parenchyma. Several other studies have pointed out the same finding
and have concluded that cystourethrography is indicated in only
patients with DMSA abnormalities [2]. This methodology has high
sensitivity and negative predictive value in the detection of high grade
VUR (86% and 93% respectively) [2,3]. The Visualization of the dilated
collecting system in DMSA scintigraphy has never been analyzed
previously. In a previous case report this finding was observed in a
patient with neurogenic bladder as a reflection of megaureter [4]. We

In our retrospective analysis 2290 DMSA scintigraphy images of the
patients who attended to our department between 2009 and 2015 were
re-evaluated by an experienced Nuclear Medicine physician. Fifteen
patients (12 M, 3 F; 0-12, mean: 4 ± 3, 8 years old) with ureter
visualization were included in the study. The scintigraphy findings,
previous operations and diseases of the patients were recorded and
follow-up results (mean 28 ± 22 month) of the patients were obtained
(by ultrasonography, voiding or MR).
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Scintigraphy
The DMSA scintigraphy was performed by the injection of
approximately 1-3 mCi (according to the body weight) of Tc-99m
DMSA by an intravenous line. After approximately 2-4 hour waiting
period after injection the images were obtained in planar way in
anteroposterior, bilateral lateral and oblique projections including
abdomen and pelvis region by double head SPECT gamma camera
equipped with low energy high resolution collimator (infinia 2, GE,
Israel).
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Patients
All the patients who were included in the study were referred for
DMSA scintigraphy for identification of upper urinary tract infection

and pediatric patients. Patient characteristics are summarized in Table
1.

Characteristic

Value

Age

4 ± 3, 8 years old

Gender

12 M/3 F

Operation

13/15

Accompanying Disease

1). Meningomyelocele (n=3) 2). Neurogenic Bladder (n=4) 3). Posterior Urethral
Valve (n=3) 4). Urethral Atresia (n=2)

Presence of Vesicoureteral reflux

6/15

Table 1: Patient characteristics.

Results
In the analysis of DMSA results the ureter activity was observed
bilateral (n=7) or unilateral (right n=4, left n=4). Additionally
increased background activity was observed in two patients. Multiple
parenchymal defects were observed in 7 patients and decreased uptake
in three patients. Thus kidney functionality loss was present in total of
10/15 (66%) of the patients (Figure 1).
Two out of 15 patients were out of follow-up and in the 28 ± 22
month follow-up of 13 patients; only four patients had complete
improvement; in patients all of which underwent previous VUR
surgery and had no other disease. The patients who had persistent
disease mostly (7/9) had accompanying other diseases; especially
neurogenic bladder (4/9). There were only two patients who do not
have an underlying pathology as an explanation for the ureter
visualization and these patients were out of follow-up (Figure 2).

Discussion

Figure 1: Two year old male patient with bilateral ureter activity and
accompanying increased background activity and multiple cortical
defects corresponding to end stage renal disease. The patient
additionally underwent operation for meningomyelocele and
hydrocephalus which has neurogenic bladder with persistence of
right grade 2 vesicoureteral reflux on follow-up voiding.

According to the previous studies approximately 2% of patients
experience UTI in their first year of life and approximately 30-40% of
them has associated VUR [5,6]. In the diagnosis of VUR the most
important modality is voiding cystoureterogram however,, this is an
invasive method with high radiation dose. Direct radionuclide
cystography is a sensitive method and has lower radiation dose
compared to voiding [7] however,, do not provide anatomical detail
thus not preferred as first imaging method in the male patients at the
first diagnosis. In a recent comparative study the direct radionuclide
methods has been found to be more correlated with DMSA findings
and clinical results [8].

Results

Bilateral Ureter

Unilateral Ureter

Bilateral Defect

Unilateral Defect

Ratio

7/15

8/15

7/15

3/15

Table 2: Scintigraphy results.
The DMSA scan findings of the patients are summarized in Table 2.
Recent studies have indicated another potential benefit of DMSA
scan to pick patients who need further imaging by voiding for
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diagnosis of VUR [2,3]. None of the patients with normal DMSA
scintigraphy had high grade VUR according to these reports. The
discrimination of the high and low grade (grade 1, 2) reflux is
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important since high grade reflux generally need surgical correction
[9].

none of the patients with neurogenic bladder benefitted from antireflux surgery.

There are three methods for correction of the VUR; first one is the
medical treatment which is more preferred method in recent years
secondly interventions like ureteral injection [10] and surgical
correction. Ureteroneocystostomy operations has high rate of
improvement (92%) [11]. However, this is not the case in case of
presence of lower urinary tract pathology.

In a previous study it has been suggested to correct the primary
pathology before correcting the VUR in these kinds of patients with
neurogenic bladder [20]. There are effective surgical treatment
alternatives for the neurogenic bladder [21]. However, another study
has indicated that these patients with the neurogenic bladder may be
conservatively followed-up in case of reaching five or six years old
eventless disease course [22]. It has been reported that the scintigraphy
is a good follow-up method in the patients with neurogenic bladder
secondary to the meningomyelocelee [23]. If the follow-up considered
necessary for scintigraphic follow-up might be suggested in the
patients with neurogenic bladder. Since these patients are more prone
to high grade VUR and recurrent UTI thus renal damage.
The study limitations are retrospective nature of the study with
limited follow-up of two patients with negative results who were out of
follow up. This study was based on a positive finding and lacks
investigation of negative finding. The patient group consisted of a
heterogeneous group of patients with different pathologies. This study
might be repeated in the more selected patient groups like only
patients with neurogenic bladder.

Figure 2: Four years old male patient with less functioning left
kidney and right ureter activity. The patient had a normal voiding
result thus he was out of follow up.

The analysis of the ureter activity in the DMSA scintigraphy pointed
out the patients with previous uncorrected VUR surgery mostly in the
patients with lower urinary tract pathologies. This finding may
contribute as a selecting tool in patients with lower urinary tract
pathologies and VUR but this has to be evaluated by future prospective
studies.

Conflict of Interest Statement
In our study we observed that the results of previous surgery may
not be promising in the patients with additional pathologies other than
VUR. We additionally concluded that ureter activity might indicate
patients with uncorrected and severe VUR. This finding has to be
analyzed carefully and might contribute to our routine practice.
Although in this study we investigated the positive finding, the
importance of negativity of this finding has to be evaluated in future
studies.
Leonardo et al. have conducted a study in patients with lower
urinary tract dysfunction (LUTD); they have observed that in these
kind of patients renal scarring may be a result of poor drainage of the
collecting system, associated VUR or recurrent previous UTI’s as it was
previously published [12,13]. Similarly in our group of patients the
ratio of functionality loss in kidneys was high since most of our
patients had LUTD. It has been previously reported that LUTD is
associated with recurrent UTI’s [14,15]. Although VUR even in high
grades do not cause UTI’s alone [16] infravesical obstruction is another
cause of the UTI. Additionally the VUR is the most common cause of
the UTI in the patients with LUTD [17]. Similarly another group of
researchers have investigated the patients with spina bifida and have
observed that in case of association with VUR and febrile UTI these
patients has risk of having renal scars [18]. The patients in this study
had two risk factors for UTI, both LUTD and VUR. We also observed
that in case of presence of only VUR the pathology might be corrected
by surgery. The patients with VUR who were reviewed in the long term
follow-up with DMSA scintigraphy by Sukamoto et al. and had both
new renal scars and functional loss (decrease in RU% more than 20%)
were in all the children with neurogenic bladder [19]. In this study
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