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• 1% newborn

• 30 - 45% in children with UTIs

• Ethnicity, gender, age, 

• Genetics (24,7% for siblings; 35,7% 
parents)







GRADING-IRSG

The International Reflux Study Group









Grade I Grade II Grade III Grade IV Grade V





Renal scaring: hypertension and 

chronic kidney disease



SPONTANEOUS RESOLUTION 



Systematic Review of 26 studies of 1987 patients

Grades I and II: By 5 years of age, spontaneous resolution in 80% of patients. 

Grade III:  Youngest group(1 - 2 yrs ) with unilateral:  70% resolution

Oldest group (5 - 10 yrs) with bilateral: < 20% resolution.

Grade IV: 60% for unilateral

< 10% for bilateral reflux.

Grade V: Spontaneous resolution rarely occurred.

Elder JS, Peters CA, Arant BS Jr, et al. Pediatric Vesicoureteral Reflux Guidelines 

Panel summary report on the management of primary vesicoureteral reflux in children. 

J Urol 1997; 157:1846.(UP to date)
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Spontaneous resolution



Therapeutic Interventions 

• Long term antibiotic therapy

• Surgical treatment



• Medical therapy

• Surgical treatment



Open Surgical Reimplantation

• 95%-99% success rate 

Kennelly MJ, Bloom DA, Ritchey ML, Panzl AC. Outcome analysis of bilateral Cohen cross-trigonal ureteroneocystostomy. 

Urology 1995; 46:393.

Ellsworth PI, Merguerian PA. Detrusorrhaphy for the repair of vesicoureteral reflux: comparison with the Leadbetter-Politano 

ureteroneocystostomy. J Pediatr Surg 1995; 30:600.

McLorie GA, Jayanthi VR, Kinahan TJ, et al. A modified extravesical technique for megaureter repair. Br J Urol 1994; 74:715.

Barrieras D, Lapointe S, Reddy PP, et al. Are postoperative studies justified after extravescial ureteral reimplantation? J Urol 2000; 

164:1064.

Hubert KC, Kokorowski PJ, Huang L, et al. Clinical outcomes and long-term resolution in patients with persistent vesicoureteral

reflux after open ureteral reimplantation. J Urol 2012; 188:1474.
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Endoscopic Injection



Systematic Review of 7303 ureters from 89 reports:

Grade I: 89% (95% CI, 69-90 percent)

Grade II: 83% (95% CI, 76-90 percent)

Grade III: 71% (95% CI, 64-79 percent)

Grade IV: 62% (95% CI, 59-66 percent)

Grade V: 59% (95% CI, 54-72 percent)

Routh JC, Inman BA, Reinberg Y. Dextranomer/hyaluronic acid for pediatric

vesicoureteral reflux: systematic review. Pediatrics 2010; 125:1010.(Up To Date)
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Complications of Endoscopic Correction

Contralateral VUR: Further studies are needed to verify whether this is a complication of 

the procedure or undetected preexisting reflux, and to determine its clinical significance.

Elmore JM, Kirsch AJ, Lyles RH, et al. New contralateral vesicoureteral reflux following 

dextranomer/hyaluronic Acid implantation: incidence and identification of a high risk 

group. J Urol 2006; 175:1097

Ureteral obstruction: Retrospective review of 745 patients with 1155 ureters , the 

incidence of postoperative ureteral obstruction was less than 1 percent. 

Vandersteen DR, Routh JC, Kirsch AJ, et al. Postoperative ureteral obstruction after 

subureteral injection of dextranomer/hyaluronic Acid copolymer. J Urol 2006; 176:1593.
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MEDICAL THERAPY



The PROBLEMS with Abx

Resistance

Compliance

Side effects

Cost



Antibiotic Prophylaxis

AUA/AAP Guidelines, 2010, state that 
all children with reflux should be on 
prophylaxis until resolution or surgical 
correction

Many studies challenging this and 
guidelines are under revision



The Birmingham Reflux Study

Medical and surgical management was 
prospectively compared in a randomized cohort 
of 104 patients with high-grade reflux 
(Birmingham Reflux Study Group, 1987) over a 5-
year period. 
The incidence of new scars was the same with 
either treatment modality. 

http://www.campbellsurology.com/passthru/linktopage.cfm?showtab=toc&xrefID=R117002


Antibiotics VS No Treatment

Children were randomized to receive no treatment, daily
antibiotic prophylaxis, or prophylaxis given on three days each
week.

There was no significant difference in risk for UTI (29 children;
RR 0.25; 95% CI 0.03 to 1.85) or renal parenychmal injury (29
children; RR 0.40; 95% CI 0.02 to 9.18) between children given no
therapy and children given daily antibiotics.

Reddy PP, Evans MT, Hughes PA, et al. Antimicrobial prophylaxis in children with vesico-ureteral reflux: a randomised prospective 

study of continuous therapy vs intermittent therapy vs surveillance. Proceedings of AAP. Pediatrics Supplement, 1997.



Abx VS No Treatment (cont.)

Garin, et al (2006) randomized children with acute 
pyelolnephritis to abx prophylaxis versus no treatment. One 
year follow up.

113 had VUR grade 1-3

With abx (55 pts) 6 with cystitis, 7 with pyelonephritis, 5 renal 
scars

Without abx (58 pts): 9 with cystitis, 1 with pyelonephritis, 2 
renal scars

Pediatrics 117(3):626-632. 2006









Current research does not support nor refute the use of antimicrobial 
prophylaxis in patients with VUR

Well designed and conducted, randomized trials are necessary to settle 
this question- Randomized Intervention for Children with Vesicoureteral
Reflux(RIVUR)







Children who fail medical therapy or who have significant side effects from

continuous prophylactic antibiotic coverage

SURGERY :

Grade V reflux with scarring

Grade V reflux in children over six years of age



Thank you for listening!


