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Abstract

Context: Vesicoureteral reflux (VUR) remains the most interesting topic of pediatric
urology due to the dynamic nature of recent controversial publications. Starting from the
need for a diagnosis to the necessity and effectiveness of treatment in preventing scars,
VUR remains in the mist. Although recent strong evidence helped as fog lights in this
blurriness, more data are required for achieving crystal clearance. This article aims to
summarize and discuss the current state of the evidence regarding VUR management.
Objective: To provide a comprehensive synthesis of the main evidence in the literature on
the current and contemporary management of VUR in children; to discuss conservative
management with continuous antibiotic prophylaxis (CAP), especially its effectiveness and
safety; and to review the current evidence regarding contemporary surgical techniques.
Evidence acquisition: We conducted a nonsystematic review of the literature using the
recent guidelines and PubMed database regarding surveillance, CAP, endoscopic, open,
laparoscopic, and robot-assisted ureteral surgical treatment.
Evidence synthesis: Despite the striking results of previous studies revealing the inef-
fectiveness of CAP, more recent studies and their two fresh meta-analyses revealed a
positive role for CAP in the contemporary management of VUR. One of the most
interesting findings is the redundant rising of endoscopic correction and its final
settlement to real indicated cases. Patient individualization in the contemporary man-
agement of VUR seems to be the keyword. The evidence in the literature showed a safe
and effective use of laparoscopic and robot-assisted laparoscopic reimplantations.
Conclusions: The goal of VUR treatment is to prevent the occurrence of febrile urinary
tract infections and formation of scars in the renal parenchyma. The approach should be
risk adapted and individualized according to current knowledge. Individual risk is
influenced by the presentation age, sex, history of pyelonephritis and renal damage,
grade of reflux, bladder bowel dysfunction, and circumcision status.
Patient summary: Vesicoureteral reflux is a nonphysiological reflux of urine from the
bladder through the ureters to the kidney. Treatment depends on the presentation of the
vesicoureteral reflux (VUR). Therapeutic options range from watchful waiting to open
surgery. This article aims to summarize and discuss the current state of the evidence
regarding VUR management.
© 2017 European Association of Urology. Published by Elsevier B.V. All rights reserved.

* Corresponding author. Department of Pediatric Urology, Ankara University School of Medicine
Cebeci Children’s Hospital, Ankara 06620, Turkey. Tel.: +905554553342.
E-mail address: perviz@gmail.com (P. Hajiyev).
1. Introduction

Vesicoureteral reflux (VUR) is the reflux of urine into the
ureter or the kidney during bladder filling and/or emptying.
It remains one of the most common urological anomalies in
children. The incidence of VUR among normal children
http://dx.doi.org/10.1016/j.euf.2017.08.012
2405-4569/© 2017 European Association of Urology. Published by Elsevier B
varies between 0.5% and 3%. However, in children with
proven documented urinary tract infection (UTI), the fre-
quency of VUR rises to 30–40% [1].

The results of modern reflux management studies are in
sharp contrast to each other. The new perceptual trend
among most clinicians while interpreting and reconciling
.V. All rights reserved.
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these results is to decriminalize reflux and see it as a homo-
geneously benign condition. However, is this true or is it as
dogmatic and superficial as the previous view of considering
reflux as dangerous? We can no longer view reflux as a
homogeneous entity affecting all individuals equally.

The clinical importance of VUR is based on the fact that it
can predispose the patient to UTI, pyelonephritis, renal
damage, hypertension, and end-stage renal disease.

The aim of the treatment of a child with VUR is to prevent
recurrent febrile UTIs and new renal parenchymal damage,
and minimize the morbidity of therapy and follow-up pro-
cedures. When deciding whether a diagnosed VUR needs
treatment or not, the physician should take into account
individual parameters such as gender, age, grade of reflux,
symptoms, renal function, and associated lower urinary
tract (LUT) and/or bowel dysfunctions.

Two basic different treatment modalities are available:
prevention of recurrent UTIs by antibiotic prophylaxis and
surgical correction of VUR. Parents must be included in the
decision and carefully informed about the alternatives. This
article aims to summarize and discuss the current state of
the evidence regarding VUR management.

2. Evidence acquisition

We conducted a nonsystematic review of the literature using
the recent guidelines and PubMed database regarding surveil-
lance, continuous antibiotic prophylaxis, endoscopic, open,
laparoscopic, and robot-assisted ureteral surgical treatment.

3. Evidence synthesis

3.1. Spontaneous resolution

VUR has been shown to resolve spontaneously as a result of
the improvement of ureterovesical junction over time, with
increasing lengthening of the intravesical ureter and anti-
reflux mechanism, as well as stabilization of bladder
dynamics [2]. The rate of spontaneous resolution is depen-
dent not only on the degree of reflux, but also on clinical
presentation, patient age, sex, laterality, and associated LUT
dysfunctions [3,4].

For some patients active surveillance can be an option.
This decision should be taken together with the family.
However, in real life do families reliably remember all
infections that they had? Are we good enough to document
the UTIs? Is it always the same physician who sees the
child? Do all families have access to their previous records?

The influential factor in this surveillance decision is the
understanding and compliance of the parents, and their
potential to reach immediate medical care in the case of a
febrile UTI. It was well documented in several studies that
the early use of antibiotics in case of pyelonephritis reduces
the probability of the de novo scarring [5].

3.2. Continuous antibiotic prophylaxis

Continuous antibiotic prophylaxis (CAP) is the traditional
initial option for children with VUR. The arguments behind
the use of CAP is based on the observation that VUR has a
high spontaneous resolution rate within the first 4–5 yr of
life (80% VUR grade III, 30–50% VUR grade III–IV). The
anatomic maturation probability is highest during these
years [4]. Without the presence of UTI and LUT symptoms,
VUR alone is not likely to lead to kidney damage. Besides
there is no evidence that small renal scars lead to increased
blood pressure, kidney failure, or problems in pregnancy [6].

Decision making should involve the presence of risk
factors for UTI, such as young age, high-grade VUR, status
of toilet training/LUT dysfunction, female sex, and circum-
cision status in boys. Children with high-grade VUR have a
higher risk of renal scarring after a febrile UTI and the
possibility of spontaneous VUR resolution is low [4,7].

There are several studies designed to determine the
efficacy of antimicrobial prophylaxis for preventing recur-
rent UTI in children with contradictory results and different
conclusions, but only a few of them are properly random-
ized and controlled. Early published studies found that CAP
is capable of reducing the risk of febrile UTI. However,
recent studies have added doubt to this conclusion with
raising concerns about antibiotic resistance.

The Swedish Reflux Study, published in 2010, must be
mentioned as a clear argument for antibiotic prophylaxis in
patients with VUR. They compared antibiotic prophylaxis,
endoscopic injection, and surveillance in 203 children, 1–2
yr old, with grade III or IV reflux. The number of new-onset
febrile UTIs in the antibiotic prophylaxis group was signifi-
cantly lower than that without prophylaxis. Prophylaxis
also had a protective effect against new renal scarring in
girls during 2 yr of follow-up. New damage was observed in
18% of girls on surveillance, in 12% with endoscopic treat-
ment and in 6% on prophylaxis (p = 0.11). There were no
effects on UTI recurrence or renal damage in boys [8]. The
consensus is ultimate that the medical therapy recommen-
dation should be adapted for individual risk assessment of
the patients.

In the PRIVENT study, children were randomized to
trimethoprim–sulfamethoxazole and placebo groups.
Investigators found that UTI was seen to cause 6% decrease
in the antibiotic-receiving group (36/288; 13%) compared
with the placebo group (55/288; 19%), and it was concluded
that antibiotic prophylaxis had a limited effect [9].

The RIVUR trial was supporting the use of antibiotic
prophylaxis versus surveillance. In this multicenter trial
of 607 children, 2–71 mo of age, with grade I–IV VUR, the
effectiveness of trimethoprim–sulfamethoxazole and pla-
cebo was compared. After 2 yr of follow-up, the prophylaxis
group had a 50% lower risk of UTI recurrence. Treatment
reduced the risk by 79% in children with bladder/bowel
dysfunction and 39% in children presenting with febrile UTI.
There was increased antimicrobial resistance in the treat-
ment group with first symptomatic recurrence with
Escherichia coli compared with the placebo group (63% vs
9%, p < 0.001). In addition, renal dimercaptosuccinic acid
(DMSA) scintigraphy was performed at baseline and after
1 and 2 yr, and the trial failed to reveal between-group
differences in the incidence of new renal scarring (4% vs 4%)
[10,11].
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Some recent meta-analyses on the efficacy of antibiotic
prophylaxis in children with VUR, similar to the one published
by Wang et al [12] after analysis of 1547 studies with eight
randomized control trials, showed a reduced risk of recurrence
in children undergoing antibiotic prophylaxis and no differ-
ences were found in the appearance of new renal scars. The
meta-analysis also revealed that if UTIs occurred, there was an
increased risk of antibiotic-resistant organisms.

The resistance rate of uropathogenic pathogens varies
geographically [13]. Considerable changes in the long-term
resistance patterns of uropathogens and an association of
prophylaxis with resistance have been reported. The inci-
dence of severe multidrug-resistant micro-organisms, such
as ESBL-producing Enterobacteriaceae, is significantly
high in patients with long-term administration of low-dose
antibiotics, VUR, and a previous history of UTI [14,15]. In
addition, Gaspari et al [16] reported a very high resistance
rate for the current antibiotics in the pediatric population
after the investigation of urine cultures of more than
12 000 children.

Currently, preferences for antibacterial prophylaxis are
nitrofurantoin, trimethoprim/sulfamethoxazole, and
cephalosporins. Knowledge of the local resistance situation
is crucial for selection.

According to the recently published secondary analysis
of data from the RIVUR study, there was no evidence that
prolonged exposure of trimethoprim–sulfamethoxazole
affects weight gain or the prevalence of overweight
or obesity in healthy infants and young children after
follow-up for 2 yr [17].

In summary, based on current evidence, in the first years
of life an antibiotic prophylaxis can be recommended, espe-
cially for children with high-grade (grade III–IV) reflux who
are not toilet trained and for patients with LUT/bowel
dysfunctions in toilet-trained ages [18,19]. However, this
evidence-based guideline knowledge needs prompt re-
evaluation as evident from the results of the recent
Table 1 – Guidelines for management of children with vesicoureteral r

Guidelines Patient
status/age

Febrile
UTI

Presentation 

EAU/ESPU After toilet training Yes Abnormal kidneys with LUT
After toilet training Yes Abnormal kidneys without 

Before toilet training Yes Abnormal kidneys 

Any No Abnormal kidneys 

After toilet training Yes Normal kidneys with LUTD 

After toilet training Yes Abnormal kidneys with or
without LUTD

All Yes Normal kidneys with LUTD 

All Yes Normal kidneys without LU
All No Normal kidneys without LU

AUA <1 No 

<1 Yes 

>1 Yes Abnormal kidneys with BBD
>1 No Normal kidneys without BB

EAU = European Association of Urology; ESPU = European Society for Pediatric U
dysfunction; UTI = urinary tract infection; CAP = continuous antibiotic prophylax
meta-analyses. RIVUR data alone as well as the combined
data from meta-analyses reveal that until the exact defini-
tion of how to identify the minority of children with VUR
who are at risk for renal damage is known, CAP remains the
main tool to stick with.

In contrast to recent studies, results of the meta-analyses
by Bessa et al [20] supported CAP in all children with VUR
regardless of reflux grade.

The optimal duration of antibiotic prophylaxis in asymp-
tomatic patients is controversial. It is an option to carry out
a control voiding cystourethrogram (VCUG) annually. If VUR
is not detected in control imaging after the 1st year, pro-
phylaxis can be discontinued. If breakthrough infections
occur under this antibiotic prophylaxis, surgical therapy
should be attempted (Table 1).

In boys, the risk of UTIs decreases significantly after the
1st year of life. Therefore, discontinuation of antibiotic
prophylaxis can be discussed, especially in circumcised boys
with a low-grade reflux and normal renal parenchyma in
DMSA scan. For girls, the risk for a UTI remains higher
overall. Discontinuation of antibiotic prophylaxis can be
achieved with normal renal parenchyma and good compli-
ance with a persistent low-grade reflux. In the case of a
higher reflux and/or parenchymal damage, surgical therapy
should also be discussed.

3.3. Surgery

The aim of any VUR treatment is the prevention of renal
damage or its progression in already existing parenchymal
destruction, or the prevention of secondary scars.

Endoscopically cystoscopic procedures, open surgical
procedures, and laparoscopic/robot-assisted variants of
open surgery are available. In decision making for surgical
correction, the degree of VUR, age, sex of the patient, as well
as compliance and possibly existing renal scar should be
considered.
eflux [18,19].

VUR
grade

Initial management Indication for
surgery

D IV–V Treat LUTD + CAP, surgery Breakthrough UTI
LUTD IV–V Open surgery, endoscopic surgery

IV–V CAP Breakthrough UTI
IV–V CAP Breakthrough UTI
IV–V Treat LUTD + CAP Breakthrough UTI
I–III Endoscopic surgery, open

surgery/treat LUTD
I–III Treat LUTD with or without CAP

TD I–III No treatment or CAP
TD I–III No treatment or CAP in infants

III–V CAP, circumcision may be
offered in boys

Breakthrough UTI

All CAP, circumcision may be
offered in boys

Breakthrough UTI

 All CAP, treat BBD Breakthrough UTI
D All CAP is an option Breakthrough UTI

rology; AUA = American Urological Association; LUTD = lower urinary tract
is; BBD = bladder/bowel dysfunction; VUR = vesicoureteral reflux.
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3.4. Endoscopic management

Endoscopic injection with a bulking agent can be an alter-
native to both CAP and open surgery. Various agents were
used for this purpose. Over the past 2 decades, the use of
dextranomer–hyaluronic acid microspheres (Deflux, Dexell)
has been particularly successful. Moreover, a polyacrylate
polyalcohol copolymer (Vantris) has also been available for
several years. The procedure corrects reflux by injection of a
bulking agent to the intramural part of the ureter in a
submucosal location via a cystoscope. The bulking agent
is degraded in time and replaced by an autologous collage-
nic matrix, which stabilizes the dextranomer particles tran-
siently and induces a controlled iatrogenic scar responsible
for the therapeutic effect.

A systemic review of 63 studies involving 5527 patients
published in 2006 by Elder et al [21] showed resolutions for
reflux in 78.5% of ureters with grades I and II, 72% with grade
III, 63% with grade IV, and 51% with grade V following one
injection of a bulking agent. The success rate was signifi-
cantly lower for duplicated compared with single systems
(50% vs 73%) and neuropathic bladders in comparison with
normal bladders (62% vs 74%).

In a retrospective evaluation of 507 children with grade
I–V reflux treated with subureteric injection, Chertin et al
[22] showed resolution in 473 refluxing renal units (68%)
after the first injection, in 161 (23%) after the second injec-
tion, and in 25 ureters (3.6%) after the third injection.

In the Swedish reflux study mentioned above, endo-
scopic injection was compared with CAP and surveillance
in 203 children 1–2 yr old with grade III or IV reflux. Febrile
UTIs are reported after follow-up in 23% of patients with
endoscopic injection treatment, 19% in the CAP group, and
57% in the surveillance group. In addition, new renal dam-
age was observed in 18% of girls on surveillance, in 12% with
endoscopic treatment and in 6% on prophylaxis (p = 0.11)
[8,23].

In a 2010 meta-analysis published by Routh et al [24], the
overall success rate for 7303 refluxed ureters treated with
subureteric injection was reported to be 77% after 3 mo. The
study established that the increasing degree of VUR has a
negative impact on the success rate. Thus, the success rate
was 89% for grade I, 83% for grade II, 71% for grade III, 59% for
grade IV, and 62% for grade V VUR patients.

The study that evaluated the data of pediatric patients
with VUR, treated with ureteral reimplantation or endo-
scopic injection from 2004 to 2011, from the Pediatric
Health Information System database aimed to determine
the trend of management for reflux in the USA. After the
evaluation of 14 430 patients (17 826 procedures), of whom
49% underwent reimplantation and 51% received injection,
showed a significant downward trend in the average total
number of endoscopic injections per institution during the
study period [25].

The methods of subureteral injection have improved
since the beginning of therapy with bulking agents. Mean-
while, one has passed from the STING procedure through
the hydrodistention implantation technology (HIT) to the
double HIT. Two depots of bulking materials have to be
injected, the first at 6 o’clock in the distal ureter and the
second also at 6 o'clock in the region of the ureteral orifice
[26].

In a recent systematic review that aimed to compare the
efficacy of subureteral transurethral injection (STING) and
the HIT for the correction of VUR, six observational studies
with refluxing 632 ureters treated by STING and 895 ureters
treated by HIT were included. The overall resolution of VUR
was significantly higher for HIT (82.5%) compared with
STING (71.4%). In addition, there was no statistical differ-
ence in the requirement of retreatment between the STING
and HIT groups [27].

The role of endoscopy as a first line of treatment instead
of prophylactic antibiotics remains controversial. A simple,
minimally invasive approach and relatively good success
rate of endoscopic treatment make it an adequate alterna-
tive to the long-term antibiotic prophylaxis and surgical
reimplantation in the treatment of VUR for selected
patients.

3.5. Ureteral reimplantation

Reimplantation surgery is still the most successful approach
among these VUR treatment options. The principle of cor-
rection by surgical procedures consists of the creation of a
longer ureteral segment that passes through a tunnel
between the bladder mucosa and the muscularis propria.
This attempts to mimic the physiological antireflux mecha-
nism by compression of the ureter with increased bladder
pressure. In comparison with endoscopic treatment, a reim-
plantation procedure usually involves a hospital stay of
several days. The results are superior in those with
higher-grade VUR or failed injection.

Several different intra- and extravesical open surgical
procedures for reflux correction have been described. Reim-
plantation of the ureter with an adequate length of intra-
mural tunnel is common in all described methods. Decision-
making criteria for the open procedure depend on the
existing pathologies of the urinary tract, such as laterality,
ureteral dilatations, or additional obstructions.

The most widely used methods are the Lich–Gregoir
extravesical antireflux technique, Cohen intravesical reim-
plantation, and Politano–Leadbetter combined intra- and
extravesical reimplantation technique [28,29].

Owing to the increased risk of neurogenic bladder emp-
tying due to injury to the pelvic plexus and simultaneous
bilateral extravesical application, this procedure should not
be used at the same time for the therapy of bilateral VUR. In
bilateral cases, intravesical procedures are usually prefera-
ble. However, some authors demonstrated that bilateral
extravesical ureteroneocystostomy with modified limited
lateral dissection to avoid injury of the pelvic nerve can be
performed in toilet-trained patients without postoperative
urinary retention [30–32].

The Cohen intravesical reimplantation technique allows
simultaneous implantation of both the ureters. The disad-
vantage of this method of operation is certainly the dis-
placement of the ureteral orifice to the contralateral side,
which may make further endoscopic procedures more



Table 2 – Open surgical ureteral reimplantation techniques [29,33].

Surgery technique Approach Advantages Disadvantages

Cohen Intravesical neocystotomy Longer tunnel length and reduced
risk for ureteral kinking/obstruction

Further endoscopic procedures more difficult

Lich–Gregoir Extravesical neocystotomy Less invasive Increased risk of urinary retention in bilateral repairs
Politano–Leadbetter Intravesical–extravesical Longer tunnel length Ureteral kinking/obstruction
Glenn–Anderson Intravesical trigonal

advancement
Reduced risk for ureteral
kinking/obstruction

Not suitable for dilated ureters
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difficult [29,33]. All open approaches in experienced hands
have a high success rate of >95% [34–36] (Table 2).

3.6. Laparoscopic and robot-assisted ureteral reimplantation

The spectrum of laparoscopy in pediatric urology had
important advances, mainly in recent years. Initially, it
was used as a diagnostic tool, but nowadays increasingly
complex procedures can be performed. Some of these pro-
cedures require long learning curves, even for experienced
laparoscopic surgeons.

Various laparoscopic and robot-assisted surgery techni-
ques for treating VUR have been proved to be useful.
According to recent studies, success rates of laparoscopic
and robot-assisted antireflux surgery are comparable with
the open surgical techniques, with beneficial results in
decreasing postoperative pain and a shorter hospital stay
[37,38]. Laparoscopic extravesical ureteral reimplantation
Table 3 – Laparoscopic ureteral reimplantation articles published in th

Study Year No. of
patients

No. of patients
with bil.

reimplantation

Mean
age (y

Soh et al [39] 2015 12 5 (41.6%) 9 

12 7 (58.3%) 15 

Choi et al [40] 2016 10 8 (80%) 6.9 

Esposito et al [41] 2016 30 8 (24%) 4.8 

Soulier et al [42] 2017 117
(159 ureter)

49 bilateral
(ureter)

3.9 

bil. = bilateral.

Table 4 – Robot-assisted laparoscopic ureteral reimplantation articles 

Study Year No. of
patients

No. of patients
with bil.

reimplantation

Mean
age (yr)

S
(radiog

Grimsby et al [44] 2015 61 32 (52%) 6.7 77% 

Silay et al [45] 2015 89 25 (28%) 5.4 97.9% 

Herz et al [48] 2016 54 18 (33.3%) 5.2 85.2% 

Arlen et al [46] 2016 17 3 (17.6%) 9.3 100% (clin
new contr

Gundeti et al [47] 2016 58
(83 ureter)

25
(ureter, 30.1%)

5.3 82% 

Srinivasan et al [50] 2017 92 57 unilateral 4 91.3% 

35 bilateral 3.75 91.4% 

Boysen et al [49] 2017 260 103 (39.6%) 6.4 87.9% (91.9

bil. = bilateral; reimpl. = reimplantation; VUR = vesicoureteral reflux.
(LEVUR) according to Lich–Gregoir and the Cohen laparo-
scopic technique are the most used techniques, achieving a
high success rate.

LEVUR, in addition to being associated with a high
success rate, comparable with the Cohen method, has the
following advantages: minimal bladder spasms, no bladder
opening with consequent lower morbidity, less hematuria
in the postoperative period, and a shorter hospital stay with
faster recovery time [39–42] (Table 3).

Bayne et al [43] reported that in 98 patients with LEVUR
according to the Lich–Gregoir technique, overall VUR reso-
lution was 95.2% with a 6.5% incidence of urinary retention
in bilateral cases.

The recent development and improvement of robotic sur-
gery facilitated the performance of laparoscopic procedures.
Clinical and radiographic success rates following robot-
assisted laparoscopic ureteral reimplantation vary in the liter-
ature, ranging between 77% and 100% [44–50] (Table 4).
e last 2 yr.

r)
Technique Success rate

(radiographic
resolution, %)

No. of complications

Politano–Leadbetter 94.4 2 (8%)
Cohen 94.7
Politano–Leadbetter 100 1 (10%, ureteral injury)
Lich–Gregoir 86.7 2 (6.66%)
Lich–Gregoir 98.3 (clinical

success)
8 (6.8%)

published in the last 2 yr.

uccess rate
raphic resolution)

No. of complications

Overall 6 (10%), reoperations 9 (11%)
Urinary retention following bilateral reimpl. 2 (2.2%)
Overall 6 (11.1%), ureteral obstruction 4 (7.4%),
ureteral injury 2 (3.7%), febrile UTI 4 (7.4%), urinary
retention following bilateral reimpl. 4 (7%)

ical success 94.1%),
alateral VUR 1 (3.7%)

Overall 2 (11.8%), ileus 1 (5.9%), febrile UTI 1 (5.9%)

Urinary retention following bilateral reimpl. 1 (1.7%)

Postop febrile UTI 9 (15.8%), postop new voiding
dysfunction 7 (12.3%)
Postop febrile UTI 7 (20%), postop new voiding
dysfunction 5 (14.3%)

% clinical success) Overall 25 (9.6%), grade III (2.7%), grade IV–V (0),
urinary retention following bilateral reimpl. 4 (3.9%)
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However, major disadvantages of robot-assisted surgery
are significantly longer operating time and higher costs. A
general recommendation for laparoscopic/robot-assisted
technology cannot be given due to the current data situation
for VUR [38].

3.7. Follow-up

A general follow-up recommendation after endoscopic or
reimplantation surgical therapy of VUR does not exist. After
an open surgical antireflux technique, a re-examination
should be carried out for only one patient with a clinical
suspicion (febrile UTI). After endoscopic therapy of a VUR,
up-to-date control of VCUG should be carried out in the
event of recurrence of symptoms due to the relatively high
recurrence risk of up to 20%. Standard control after reflux
correction using VCUG should not be performed to avoid
unnecessary radiation exposure.

Male infants with no pathology of the upper urinary tract
do not benefit from circumcision [51], but in boys <1 yr of
age with VUR or obstructive uropathy, the risk of a relevant
febrile UTI can be reduced with circumcision [52]. Therefore,
it should be recommended in addition to antibiotic prophy-
laxis in infants with higher VUR.

LUT and bowel dysfunctions are risk factors for the
occurrence of UTI. These occur particularly in older children
who have already completed toilet training, but show void-
ing dysfunctions such as incomplete emptying, inconti-
nence during the day, constipation, or even encopresis.
These factors not only favor the incidence of UTI, but also
delay the reflux maturation, and affect the success rates of
surgical treatment, and therefore must always and consis-
tently be treated [53]. In the case of suspected neurogenic
bladder emptying and VUR in children with febrile UTI,
video urodynamics can be carried out for the diagnosis of
VUR as well as the evaluation of the bladder function.

Screening of family members is controversial. There are
no randomized data on the clinical outcomes of screened
and nonscreened children or siblings of reflux patients. On
the contrary, the rate of renal damage in asymptomatic
siblings of a reflux patient is about 14%. Overall, renal
damage can be expected in approximately 30% of asymp-
tomatic and symptomatic siblings [54].

A recent retrospective analysis of 617 siblings of children
with VUR showed no significant difference in UTI incidence
among screened and unscreened siblings (8.4% vs 7.1%). In
addition, the use of prophylaxis was not associated with UTI
incidence among groups [55].

The current EAU/ESPU and AUA guidelines recommend
informing parents of children with VUR about an increased
VUR risk in siblings and offspring. If screening should be
carried out, this should primarily be performed with ultra-
sound. Further evaluation with VCUG is recommended only
when UTI occurs or suspicious ultrasound findings are
obtained [18,19].

4. Conclusions

The goal of VUR treatment is to prevent the occurrence of
febrile UTIs and formation of scars in the renal parenchyma.
The approach should be risk adapted and individualized
according to current knowledge. The individual risk is influ-
enced by presentation age, sex, the history of pyelonephritis
and renal damage, grade of reflux, LUT/bowel dysfunction,
and circumcision status.
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