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Abstract

Background Vesicoureteral reflux (VUR) is an abnormality frequently seen at a complete duplex system (DS). Operational
correction is required and completed after the neonatal period when symptoms occur.

Objective This study aimed to evaluate the efficacy of Vantris and a need for additional surgery in children with DS VUR
in a multicenter study.

Patients and methods We performed retrospective analysis of prospectively acquired data, from 2009 to 2018, on 172
patients with a mean age of 3 years with VUR into either upper or lower moiety of the DS who underwent endoscopic cor-
rection utilizing Vantris at five centers worldwide. All patients were with primary VUR. The median follow-up was 7 years.
Results Reflux was corrected in 122 patients (70%) after the first injection and 35 patients (20%) after the second injection.
15 patients (9%) failed endoscopic correction and required ureteral reimplantation. 13 patients suffered afebrile urinary tract
infection, and 9 patients developed febrile urinary tract infection (UTI). 3 patients required partial nephrectomy of the poorly
or non-functioning refluxing moiety following the failure of endoscopic correction.

Conclusion Our data shows that Vantris injection provides a high reflux resolution in a DS with VUR. Successful VUR
resolution might spare some patients associated with VUR poorly functioning moieties further surgery.
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Introduction

Ureteric duplication is a prevalent congenital anomaly of the
urinary tract. The estimated prevalence of ureteric duplica-
tion in the general population is about 1 in 125 [1, 2]. There
appears to be an increase in the incidence of ureteric dupli-
cation in females compared to males in a ratio of 1.6: 1 [1].
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[3, 4]. Based on Weigert and Meyer’s studies, VUR usually
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occurs in the lower-pole moiety due to its lateral and proxi-
mal displacement within the bladder, which is associated
with a shorter intramural ureter resulting in an incompetent
ureterovesical junction (UVJ) [5, 6]. Traditionally, when
symptoms occur in a DS, surgical correction (open, injec-
tion therapy or laparoscopic) is required and is performed
after the neonatal period [4]. The endoscopic management
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of VUR emerged as a first-line treatment for all reflux grades
in some centers. As previously published, we have demon-
strated the high rate of success of VUR correction with no
recurrence using a non-biodegradable tissue-augmenting
substance in children with primary VUR [7].

We have hypothesized that endoscopic correction of the
primary VUR in DSs is as effective as in single systems.
Solving the problem of reflux in poorly functioning moieties
has brought on a cessation of febrile UTI; this might spare
the need for an unnecessary complicated surgery, such as a
partial nephrectomy [8]. In accordance with our hypothesis,
we designed a multicenter study aimed to evaluate the effi-
cacy of polyacrylate polyalcohol bulking copolymer (PPC,
Vantris, Promedon, Cordoba, Argentina), a non-biodegrad-
able tissue-augmenting substance, as well as examining the
need for additional surgery in children with DS VUR.

Patients and methods

We performed retrospective analysis of prospectively
acquired data on all patients with ureteral duplication who
underwent endoscopic correction of VUR utilizing Vantris
injection. A standard protocol for evaluation and endoscopic
correction of VUR has been previously published [9, 10].
The protocol was approved by the Ethical Committee of all
institutions for the entirety of the study period, with neces-
sary reevaluation and renewal to be done bi-annually. The
protocol was similar in all five departments.

Patients

From the year 2009 to 2018, 172 patients (71 boys and 101
girls) with a mean age of 7 years (ranging from 6 months
to 13 years) who had VUR into either their upper or lower
moiety of the DS underwent endoscopic correction utilizing
Vantris, at five different centers. All the patients in our study
had primary VUR, while 15 patients (9%) had previous
endoscopic treatment utilizing tissue-augmenting substances
other than Vantris. Patients with prune belly syndrome, ure-
terocele, and ectopic ureter were excluded from the study.
Symptomatic children who had symptoms of dysfunctional
voiding or constipation were given conservative treatment
before undergoing an endoscopic procedure. This was per-
formed until the voiding symptoms resolved completely, fol-
lowed by a preoperative reassessment, including repeated
VCUG series. As previously stated, we have adopted in our
practice a survey for the evaluation of dysfunctional voiding
symptoms score (DVSS) [8]. All patients received antibiotic
prophylaxis until VCUG showed spontaneous resolution or
definitive cure of the VUR [10].
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Diagnostic workup and indications for surgery

Diagnosis of VUR was obtained with voiding cystourethro-
gram (VCUG) scans, which demonstrated the reflux grade
before and after surgery, or during conservative treatment,
according to the International Classification System (Inter-
national Reflux Study Committee). Renal scintigraphy,
which was performed 2 h after injection of 99m technetium
2,3 dimercapto-succinic acid (DMSA), was used to assess
renal scarring. Fractional left and right renal activity was
calculated for each kidney, as well as separately for each
moiety after background correction. A kidney uptake of
45% to 55% of total renal activity was considered normal.
Relative renal function (RRF) of 30-45% was considered
moderate, and renal function of less than 30% was consid-
ered poor. Following the calculation of total renal activity,
the contribution of each renal moiety to overall renal func-
tion was assessed. In our series, the DMSA scan was per-
formed on 72 (42%) patients, at least six months after the
last febrile UTI, and revealed scarring in 32 (15%) reflux-
ing renal units (RRU). DMSA demonstrated 28 (13%) RRU
with normal renal function, 24 (11%) with moderate renal
function, and the remaining 21 (10%) with poor renal func-
tion. All patients with ultrasound (US) findings such as thin-
ning of the renal parenchyma or suspicion of renal scaring
underwent obligatory DMSA. In most cases, the indications
for endoscopic correction were persistent high-grade (grade
IV-V) VUR or breakthrough infections while on antibiotic
prophylaxis. However, in 4 (2%) patients, reflux correction
was performed according to the guardians’ request. Grade
I VUR was treated only in children with contralateral high-
grade VUR.

Subureteric injection of bulking material technique

The technique of endoscopic correction used was a distinc-
tive technique for the DS, as shown in the video [Online
Resource 1]. A needle was introduced under the bladder
mucosa, 2-3 mm below the lower ureteric orifice at the 6
o’clock position. The entire length of the needle (8 mm) was
advanced behind the two ureteric orifices, and the implant
was then placed submucosally without needle withdrawal
[11]. All children’s families gave full written informed con-
sent regarding the procedure and tissue-augmenting sub-
stance used for the reflux correction as part of our routine
protocol.

Follow-up

According to our standard practice, a renal US scan was per-
formed one month after injection to identify hydronephrosis;
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also, obligatory VCUG was performed 3 months after endo-
scopic correction. Reflux was considered cured if VCUG
did not demonstrate VUR of any grade. Furthermore, we
performed renal US and VCUG at 1 and 3 years after the
surgery after the time of injection as part of our prospective
follow-ups and as part of the prospective evaluation of the
Vantris efficacy in patients with VUR. 14 (7.6%) patients
underwent repeat DMSA or mercaptuacetyltriglycerine
(MAG 3) renal scans due to slowing or complete kidney
growth arrest found in an annual US scan. The median fol-
low-up time was 7 years (range 4 months to 11 years).

If renal US showed a new onset of hydronephrosis, we
repeated the US scan, and when indicated—performed a
dynamic renal scan with MAG 3 or magnetic resonance
urography (MRU) to confirm possible UVJ obstruction.
Following the diagnosis of UVJ obstruction and the deci-
sion of performing ureteric reimplantation, patients under-
went ureteral reimplantation following one of the existing
techniques (Cohen, Polittano-Leadbetter, or recently laparo-
scopic robotic-assisted extravesical reimplantation) accord-
ing to the surgeons’ preferences [12].

Results

The demographic data and indication for surgery are pre-
sented in Table 1. In brief, reflux was diagnosed follow-
ing evaluation of antenatal hydronephrosis in 34 patients
(20%), and reflux in the remaining 138 patients (80%) was
diagnosed due to breakthrough infections. VUR into upper
moiety was unilateral in 15 patients (9%), VUR into lower
moiety was unilateral in 126 patients (73%), ipsilateral VUR
to both moieties was found in 5 patients (3%), and bilateral
VUR into lower moiety was found in 31 patients (20%);
comprising 208 RRU. Notably, patients with reflux into uni-
lateral upper moiety and ipsilateral reflux to both moieties
were considered as unique anatomy variant and not ectopic
ureter or incomplete DS, respectively.

VUR was Grade I in 4 RRU, Grade II in 25, Grade III
in 94, Grade IV in 63, and Grade V in 22. Reflux was cor-
rected in 122 patients (70%) after the first injection and in
35 patients (22%) after the second injection.

Of 15 patients, with previously failed other than Vantris
tissue-augmenting substance injection, 13 demonstrated
reflux cessation after the first injection, while 2 required
second attempt to correct VUR. Fifteen patients (9%) failed
the second endoscopic correction and required ureteric reim-
plantation. An average of 0.6 +0.4 cc (mean + SD) of Vantris
was injected per ureter. 13 patients (7.5%) suffered afebrile
UTI once, and 9 patients (5%) developed febrile UTI once.
80 patients (46%) underwent VCUG one year after the sur-
gery, and 31 patients underwent VCUG 3 years after the
surgery. None of the patients demonstrated VUR recurrence.

Table 1 Demographic data and patient characteristic

Baseline parameter N % Success rate of
correction (%)
Gender
Female 101
Male 71
VUR cases(RRU) 208
Mean age(years) 3 (Range
0.5-13)
Laterality
VUR upper moiety
Unilateral 15 9
VUR into lower moiety
Unilateral 126 73
Bilateral 31 20
Ipsilateral VUR to both moieties 5 3
Reflux Grade (RRU)
Grade 1 4 2 100
Grade 11 25 12 100
Grade III 94 45 943
Grade IV 63 30 84.1
Grade V 22 11 63.4
Presentation
Antenatal hydronephrosis 34 20
Breakthrough infections 138 80

RRU Refluxing Renal Units

4 (2%) patients demonstrated a reduction of greater than 5%
in relative function of the kidney without new scarring of
the refluxing moiety, and 3 (2%) required partial nephrec-
tomy of either poorly or non-functioning refluxing moiety
following failure of the endoscopic correction (all three had
Grade IV-V VUR). None of the patients developed UVJ
obstruction following injection.

Discussion

Based on the autopsy series, the estimated prevalence of
ureteric duplication affects about 1% of the population. The
incidence of VUR is higher in patients with complete ure-
teral duplication [4]. There is a notable controversy regard-
ing the management of VUR in a single system in general
and the management of VUR in DS in particular. Prospec-
tive randomized trials comparing three management arms
(I, endoscopic correction; II, antibiotic prophylaxis; III,
surveillance without antibiotic prophylaxis) in 203 chil-
dren aged 1-2 years with grade III/IV reflux, showed that
endoscopic treatment had the highest resolution rate, 71%,
compared with 39% and 47% for treatment arms II and III,
respectively, at two years of follow-up [13]. Furthermore, the

@ Springer



208

S.Cohenetal.

American Urological Association (AUA) guidelines from
2010, which were amended in 2017, for the management
and screening of primary VUR in children, recommended
that patients be given continuous antibiotic prophylaxis with
a febrile breakthrough UTI, and that they be considered for
endoscopic injection of bulking agents or open surgical ure-
teral reimplantation for intervention with curative purpose
[14]. Endoscopic management of VUR has thus become the
standard treatment in some centers when symptoms, such as
breakthrough infections, additional renal scarring, or wors-
ening reflux occurs. The effectiveness of endoscopic treat-
ment of VUR is achieved by creating a prominent physical
bulge in the bladder wall below the ureteric orifice, thereby
increasing the submucosal length of the ureter. Secondly,
this also creates a fixation point for the ureter. The endo-
scopic correction technique used in this study is a distinctive
technique for the DS, which tends to have an anomaly of the
ureteric entrance into the bladder. The needle is introduced
under a non-refluxing upper ureter, hence in most cases of
the low-moiety VUR, the needle is inserted under the lower
orifice of the ureter (more distal and median). The entire
needle length (8 mm) is passed behind the ureteric orifices,
and with no needle withdrawal, the implant is placed sub-
mucosally. In our opinion, placing the implant under both
ureters increases the fixation point for the ureters within
the bladder, in a sense following the principle of common
sheath ureteral reimplantation. Our results further prove that,
only 15 children (9%) failed the second endoscopic correc-
tion and were required to undergo reimplantation or partial
nephrectomy due to non-functioning pole. All failed cases
had Grade IV or V reflux.

More than 80% of studied patients here presented with
febrile UTI upon endoscopic treatment. Following suc-
cessful correction, only 9 children (5%) went on to develop
febrile UTI. A decrease in acute pyelonephritis incidence
might hypothetically lead to a decrease in renal parenchy-
mal damage and renal scarring, and our data further sup-
ports that. None of the children with cured VUR showed
new renal scarring, and only 4 (2%) children showed an
overall decrease in relative renal function during follow-up.
These children with poorly functioning moieties were free
of UTIs on the follow-ups and were hence spared a major
surgery. According to the claim, poorly functioning renal
moieties left in-situ following successful endoscopic surgery
do not cause additional morbidity and do not require partial
nephrectomy in most cases [15].

Although we have never questioned the Vantris durability,
we cannot disregard the previously reported higher incidence
of UVJ obstruction in some series that used Vantris for VUR
correction [16—18]. This UVIJ obstruction incidence led us
to reevaluate our indications for surgery and reevaluate our
experience to identify the patients most likely to develop
obstruction and, therefore, cannot undergo endoscopic

@ Springer

correction [19, 20]. Furthermore, we know that patients who
developed febrile UTI or who failed endoscopic correction
and needed open surgery have not developed new hydrone-
phrosis or progressed past the previous one, so we can be
sure that they did not develop UVIJ obstruction.

Nevertheless, this study is not without limitations. First,
the endoscopic correction of VUR was conducted by a large
number of surgeons with various levels of expertise in endo-
scopic reflux correction. Second, the study protocol was
slightly different in some centers in preoperative evaluation
and postoperative follow-up. For example, several hospitals
did not use preoperative DMSA scanning as a routine diag-
nostic workup because it is not freely available and is not
widely accepted. Furthermore, there was variability among
the centers about performing VCUG examination in each
subject 1 and 3 years after endoscopic correction; therefore,
we cannot comment on the radiological recurrence of VUR.
However, our previous publication demonstrated no recur-
rence after utilizing Vantris in the long-term follow-up [21].
Additionally, we are unable to comment on the volume of
tissue-augmenting substance required for successful correc-
tion of VUR. Our department is currently conducting the
study, and we hope to be able to publish our results soon.
Moreover, all participating centers monitored all patients
prospectively and could record all incidences of UTIs or
other adverse effects. As of yet, we have done ureteral reim-
plantation in the DS in just a few patients who were previ-
ously injected Vantris. Therefore, we do not have enough
data to comment on any specific challenges in these patients
and whether it will be challenging to perform ureteral reim-
plantation in patients following VUR correction failure in
DS with Vantris. These questions are to be addressed in
future studies.

Conclusion

Our data show that Vantris injection provides a high level of
reflux resolution in the DS VUR. The majority of patients
with corrected VUR did not require further surgery and
could be spared partial nephrectomy, even in poorly func-
tioning moieties.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s42804-021-00105-w.
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