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Vesicoureteral reflux (VUR) denotes the retrograde flow of

urine from bladder to the kidneys, most commonly the result

of anatomic abnormality of vesicoureteral junction.



Anti-reflux mechanisms

• The intramural and the submucosal course of the ureter.

• The normal development of the trigone provides support

to the distal ureter.

• Symmetric muscle contractions and unidirectional

ureteric peristalsis

• Extracellular matrix

• The presence of greater numbers of interstitial cells of

Cajal (a type of pacemaker cell) at the ureterovesical

junction.







Associated Conditions

• Multicystic dysplastic kidney

• Renal agenesis

• Renal ectopia 

• Ureteral duplication and ectopia.
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Primary VUR

isolated abnormality.

Secondary VUR

in association with other CAKUT, including renal dysplasia,

obstructive uropathy or neurogenic bladder.



• Incidence of VUR diagnosed after UTI is 36-49% in newborns
and infants, and 8-50% in children.

• VUR diagnosed because of antenatal hydronephrosis has a
high rate of spontaneous resolution (59% by age 4 years),
even in those with grades IV and V reflux.

• The incidence of VUR in asymptomatic siblings of index cases
is 32-45%. The incidence of VUR in the offspring of parents
with known VUR in one study was 66%.

• VUR disappeared in more than 80% of undilated and
approximately 40% of dilated ureters.

• Negative predictive factors for reflux resolution include:
breakthrough febrile UTI, bladder dysfunction, renal cortical
abnormality.





Pathophysiology















Renal scarring in VUR occurs by two main mechanisms:

1) Infected urine refluxing to the kidney creating inflammatory
reactions, often resulting in fibrosis then cortical scarring. It is
more prevalent with VUR grade III-V. Around 50% of patients of
acute pyelonephritis develop renal scarring.

2) Sterile urine causes urinary back pressure on the renal pelvis
and renal tubules. It is known as the "water hammer effect“.
Severe intrarenal reflux often results in the destruction of the
tubules, parenchymal atrophy, and scarring.



Diagnosis





Grade I Reflux does not reach the renal pelvis; varying degrees of ureteral dilatation
Grade II Reflux reaches the renal pelvis; no dilatation of the collecting system; normal fornices
Grade III Mild or moderate dilatation of the ureter, with or without kinking; moderate dilatation of the 

collecting system; normal or minimally deformed fornices
Grade IV Moderate dilatation of the ureter with or without kinking; moderate dilatation of the collecting 

system; blunt fornices, but impressions of the papillae still visible
Grade V Gross dilatation and kinking of the ureter, marked dilatation of the collecting system; papillary 

impressions no longer visible; intraparenchymal reflux

Grading system for VUR on VCUG, according to the International Reflux Study Committee





RNC = radionuclide cystography USG = ultrasonography
VUS = voiding urosonography I-MRVCUG = indirect MRVCUG
D-MRVCUG = direct MRVCUG



Advantages of VCUG
• Direct diagnosis of VUR
• Grading of VUR
• Gives detailed information about the bladder and the urethra
• Highly available
• Low cost
• Preferred by surgeons
Disadvantages
• Needs insertion of urethral catheter
• High exposure to ionizing radiation
• Increase the risk of ascending UTI
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DMSA renal isotope scan for detection of renal scarring



Medical treatment options

watchful waiting

intermittent or continuous antibiotic prophylaxis

bladder rehabilitation in those with LUTD



They include a comment that “the data were not sufficient

to permit development of strict ‘standards of care’ in many

instances”.



EAU Guidelines. Edn. presented at the EAU Annual Congress Milan 2021. ISBN 978-94-92671-13-4.

Controversy persists over the optimal management of
VUR, particularly the choice of diagnostic procedures,
treatment (medical, endoscopic or surgical), and the
timing of treatment.



1 2 3
Gender female
VUR timing Voiding only late Early-mid
Ureteral anomalies periureteral diverticulum or 

complete duplication
High grade reflux present



Timing was assigned according to contrast volume infused and
estimated bladder capacity according to age using the formula
[age+2]x30 mL. Late-filling VUR was defined as reflux onset at >75%
estimated bladder capacity.





Pediatrics. 2017;139(5):e20163145

In children with or without VUR and normal kidneys, the absence of any
statistical benefit in the reduction of kidney scarring do not justify the
possible side effects of long-term antibiotic exposure.



In summary, recurrent pyelonephritis with and without VUR continues
to result in renal scar formation. Antibiotic treatment eliminates
bacteria, but with the risk of promoting antibiotic resistance and the
possibility that a renal scar will still arise from the inflammation induced
by infection.



Antibiotic prophylaxis is usually in the form of a single daily

dose of co-trimoxazole (1–2 mg/kg of trimethoprim) or

nitrofurantoin (1–2 mg/kg). Infants less than 3–6 mo may be

administered cephalexin (10 mg/kg/d)









Surgical treatment options
Circumcision

Endoscopic Injection (EI)

Open ureteral reimplantation (OUR)

Robot-Assisted Laparoscopic Ureteral Reimplantation (RALUR)



• Circumcision during early infancy may be considered as part of the

conservative approach because it is effective in reducing the risk of

infection in normal children





Open ureteral reimplantation (OUR), robot--assisted laparoscopic 
extravesical reimplantation (RALUR), and endoscopic injection (EI)





How to proceed?
- during postnatal follow-up of antenatally diagnosed 

hydronephrosis

- during screening of siblings and offspring of VUR patients.

- after urinary tract infection (UTI)
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EAU Guidelines. Edn. presented at the EAU Annual Congress Milan 2021. ISBN 978-94-92671-13-4.



• Ultrasound of the kidney and bladder is the first standard evaluation

tool and should be delayed until the first week after birth because of

early oliguria in the neonate. It is essential to evaluate the bladder, as

well as the kidneys.

• The absence of hydronephrosis on postnatal US excludes the

presence of significant obstruction; however, it does not exclude

VUR. Thus, follow up with US scans every 15-30 days, if two

successive scans are normal, VUR is absent or of low-grade.

• Indications of VCUG include: the presence of cortical thinning and

irregularity, as well as increased echogenicity on US, the presence of

other UT anomalies or development of UTI.
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EAU Guidelines. Edn. presented at the EAU Annual Congress Milan 2021. ISBN 978-94-92671-13-4.





• Although early screening and therefore early diagnosis and

treatment appears to be more effective than late screening in

preventing further renal damage, screening in all siblings and

offspring cannot be recommended based on the available

evidence.
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hydronephrosis
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1. It is not necessary to request a VCUG in every child with first

febrile UTI unless abnormal RUS or other specific clinical

circumstances are present.

2. It is not necessary to start routine antibiotic prophylaxis after

a first febrile UTI in a VUR patient.

3. The use of long-term urinary antibiotic prophylaxis does

have its drawbacks as increasing bacterial resistance and low

adherence with prescribed medication. The duration of

follow-up during prophylaxis in reflux patients has not been

defined.







EAU Guidelines. Edn. presented at the EAU Annual Congress Milan 2021. ISBN 978-94-92671-13-4.









Although CKD and arterial hypertension are considered the most
important complications of VUR, urinary concentration and distal
acidification defects are also important complications that may be seen
in some children which should also be ruled out.



Conclusions
• VUR is not uncommon in the practice of pediatric nephrology.

• Its management differs when primary than secondary to other CAKUT.

• VCUG is still the gold-standard imaging technique for VUR diagnosis

despite some disadvantages.

• The ultimate goal of treatment is prevention of renal scarring with its

complications.

• Treatment options include medical and surgical modalities.

• The choice of the appropriate treatment is still very controversial and

need individualization based on clinical presentation and risk stratification.




