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Abstract
Objectives: Vesicoureteral reflux is a common problem in young children. The increased risk of urinary tract infection in these
patients is the main cause of renal parenchymal damage. The main managements are prophylactic antibiotics and different surgical
interventions. In this study, we evaluate the results of surgical intervention in VUR patients.
Methods: This is a cross sectional retrospective study of all our patients with primary reflux who have been managed surgically
between 2002 and 2016.
Results: Of 420 patients with VUR, 207 were managed surgically. Eighteen (8.7%) patients with bilateral reflux before intervention
and persistent reflux (grade II or III) after intervention, progressed to end stage renal disease (ESRD). There was no significant relation
between the grade of reflux, the serum level of the creatinine or frequency of positive urine culture, and progression to ESRD, while
a significant relation existed between grade of post-operative VUR and post-operative positive urine culture with ESRD (P = 0.000).
Conclusions: It seems that surgery cannot prevent renal damage in some cases of VUR. Close follow up after surgical intervention
particularly in those with persistent reflux (of any grade) for prevention of renal damage is recommended.

Keywords: ESRD, Renal Damage, Surgical Management, Vesicoureteral Reflux, Vesicoureteral Reflux Management

1. Background

2. Methods

Vesicoureteral reflux (VUR) is the retrograde flow of
urine from bladder toward ureter and kidney and is a
common problem in young children. Urinary tract infection (UTI) was established as the main cause of renal
parenchymal damage in children with VUR. The main goal
of this management is to prevent parenchymal renal damage through either continuous antibiotic prophylaxis or
reflux correction via surgical or endoscopic interventions.
According to recent meta-analyses, it is uncertain whether
renal scarring or end-stage renal disease (ESRD) can be prevented with the treatment of VUR (1, 2). Borges Bezerra Teixeira and colleagues study showed no relation between VUR
grade and the presence of renal scarring (3).
In a randomized trial, Pennesi et al. found that antibiotic prophylaxis is ineffective in reducing the rate of
pyelonephritis recurrence and the incidence of renal damage in children with grade II-IV of the disease (4).
The present study was conducted to evaluate the outcome of surgical interventions in the candidates of this
type of management.

The present cross-sectional, retrospective, chart review
study was conducted over a 14-year period of 14 years (2002
- 2016), and the charts of all the patients with proven VUR
(by VCUG) were evaluated. The study inclusion criteria consisted of having primary reflux (according to the voiding
history, physical examination and/or urodynamic evaluation), having been managed by surgical interventions and
a minimum follow-up period of five years. Patients with
neurogenic bladder were excluded from the study. The indications for surgical intervention include breakthrough
urinary tract infection in spite of prophylactic antibiotics,
patient’s inability to continue the management, new renal
scars, persistent grade IV and V VUR and persisting dilating reflux in girls over age six. The variables compared before and after the surgery (during the follow-up) included
the grade of reflux, serum creatinine level, urine cultures
and need for hemodialysis because of ESRD. All the patients
were checked for the occurrence of ESRD.

Copyright © 2018, Iranian Journal of Pediatrics. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

Nassiri SJ and Ghavami-Adel M

3. Results
Of the 420 patients with VUR, 207 cases (59.2% males,
49.8% females) were surgically managed. The patients had
a mean age of 4.7 (± 3.59) years (range 4 months to 14
years). 70.5% had bilateral VUR. 73% of the patients had
grade IV or V, 24.6% grade III and 2.4% grade II VUR. With
surgical management in 78.7% the reflux was completely
resolved; in 17.4% the grade of reflux was reduced to grade
II, and in 3.9% was reduced to grade III. Eighteen (8.7%) patients with bilateral reflux before the intervention and persistent reflux (grade II or III) after the intervention progressed to ESRD. Progression to ESRD was not significantly
linked to the grade of reflux, serum creatinine level or the
frequency of positive urine cultures; however, it was significantly linked to both the grade of postoperative VUR and
postoperative positive urine culture (P = 0.000) as shown
in Tables 1 and 2. The frequency of positive urine culture
reduced significantly after the surgery (P = 0.000). ESRD or
renal failure was not significantly linked to any of the other
variables examined before and after the surgery.
Table 1. Relation of Post OP VUR Grade and Occurrence of ESRD

Variables

Post OP VUR Grade
0

2

3

P Value
Total

ESRD +

0% (0)

77% (14)

22.2% (4)

100% (18)

ESRD -

86.2% (163)

11.6% (22)

2.1% (4)

100% (189)

Total

78.7% (163)

17.4% (36)

3.9% (8)

100% (207)

< 0.001

Table 2. Relation of Post OP Urine Culture and ESRD Occurrence

Variables

Post OP Urine Culture
Positive

Negative

P Value
Total

ESRD +

14

4

18

ESRD -

81

108

189

Total

95

112

207

< 0.001

4. Discussion
The main goal of VUR management is to prevent UTI
with the administration of antibiotic prophylaxis and/or
surgical treatment. It is still uncertain whether or not the
treatment of children with VUR has clinically significant
benefits and the additional benefits of surgery over antibiotics alone appear to be small at best (1).
There is no evidence suggesting that the comorbidity
of UTI and VUR is predictive of renal injury or that the longterm use of anti-microbial prophylaxis or surgical interventions can help prevent renal scarring or its progression.
2

Heckler’s study showed that recurrent reflux and preoperative UTI rates are predictors of postoperative febrile UTIs
(5). Nelson mentioned that although there are patients
with VUR who have positive results from surgical management, it is unclear which ones and with what criteria they
are (6).
The present study shows that surgical interventions
have resolved or significantly reduced the reflux and its
grade and have also reduced the frequency of positive
urine culture; however, this type of management has been
unable to prevent the progression of renal damage in all
the cases, as 8.7% (n = 18) of the patients ultimately progressed to ESRD. Ibanez Alonso et al. examined 77 children
with VUR and reported a 5.1% incidence of CRF at the end of
their follow-up (7); that is, despite the correction of reflux
or the significant reduction of the frequency of positive
urine culture, a number of cases have still developed severe
renal damage. Demede et al. note that there is still no consensus on persistent asymptomatic VUR, the indications
for antibiotic prophylaxis and its duration, and choice of
radical treatment (8).
This study also shows that ESRD is significantly linked
to postoperative VUR and the frequency of positive urine
culture; that is, a carefully-monitored postoperative care
may play a significant role in the prevention of ESRD,
especially in the case of those with some grade of VUR
and/or positive urine culture remaining after their antireflux surgery; these findings are also confirmed by Jodal
et al. (9). Surgical correction of VUR reduces the occurrence of febrile UTI. So it can prevent the ESRD. In one
study, Faust writes “Recent studies have challenged the
traditional paradigm of aggressive vesicoureteral reflux
management with surgery or antibiotic prophylaxis” (10).
Some studies have noted the lack of strong evidence on the
effectiveness of prophylactic antibiotics or surgical interventions in improving outcomes and have suggested that
well-designed genetic epidemiological studies may help
better determine the predictive factors of this disease (11).
So careful monitoring and follow-up of patients after surgical intervention, especially in the case of those with persistent reflux (of any grade) is essential in preventing renal
damage. It seems that vesicoureteral reflux management
needs to be re-evaluated.

References
1. Hodson EM, Wheeler DM, Vimalchandra D, Smith GH, Craig JC. Interventions for primary vesicoureteric reflux. Cochrane Database Syst Rev.
2007;(3). CD001532. doi: 10.1002/14651858.CD001532.pub3. [PubMed:
17636679].
2. Venhola M, Uhari M. Vesicoureteral reflux, a benign condition. Pediatr
Nephrol. 2009;24(2):223–6. doi: 10.1007/s00467-008-0912-0. [PubMed:
18604562].

Iran J Pediatr. 2018; 28(1):e57730.

Nassiri SJ and Ghavami-Adel M

3. Teixeira CB, Cancado MA, Carvalhaes JT. [Primary vesicoureteral reflux: conservative therapy or surgical intervention]. J Bras Nefrol.
2014;36(1):10–7. [PubMed: 24676609].
4. Pennesi M, Travan L, Peratoner L, Bordugo A, Cattaneo A, Ronfani
L, et al. Is antibiotic prophylaxis in children with vesicoureteral
reflux effective in preventing pyelonephritis and renal scars? A
randomized, controlled trial. Pediatrics. 2008;121(6):e1489–94. doi:
10.1542/peds.2007-2652. [PubMed: 18490378].
5. Heckler AM, Sung J, Watters S, Martinez Acevedo A, Conlin M, Skoog S.
The long-term incidence of urinary tract infection after endoscopic
management of vesicoureteral reflux. Urology. 2014;83(6):1383–7. doi:
10.1016/j.urology.2013.12.045. [PubMed: 24685059].
6. Nelson CP. The outcome of surgery versus medical management in
the treatment of vesicoureteral reflux. Adv Urol. 2008:437560. doi:
10.1155/2008/437560. [PubMed: 18670634].
7. Ibanez Alonso A, Luis Yanes MI, Carmona Cedres N, Anton Hernandez
L, Garcia Nieto V. [Determination of renal function at the end of the

Iran J Pediatr. 2018; 28(1):e57730.

8.

9.

10.

11.

follow-up period in children with vesicoureteral reflux]. Arch Esp Urol.
2008;61(2):167–72. [PubMed: 18491731].
Demede D, Mouriquand P. Vesicoureteral reflux: why we can’t
agree on its management! An evidence based approach. Arch
Esp Urol. 2008;61(2):160–6. doi: 10.4321/S0004-06142008000200008.
[PubMed: 18491730].
Jodal U, Smellie JM, Lax H, Hoyer PF. Ten-year results of randomized treatment of children with severe vesicoureteral reflux.
Final report of the International Reflux Study in Children. Pediatr Nephrol. 2006;21(6):785–92. doi: 10.1007/s00467-006-0063-0.
[PubMed: 16565873].
Faust WC, Pohl HG. Role of prophylaxis in vesicoureteral reflux.
Curr Opin Urol. 2007;17(4):252–6. doi: 10.1097/MOU.0b013e3281ddb2db.
[PubMed: 17558268].
Williams G, Fletcher JT, Alexander SI, Craig JC. Vesicoureteral reflux.
J Am Soc Nephrol. 2008;19(5):847–62. doi: 10.1681/ASN.2007020245.
[PubMed: 18322164].

3

