
What is Vesicoureteral Reflux?
Vesicoureteral reflux (reflux for short) is a condition where urine 
backflows (or refluxes) from the bladder into the kidney. It is one of the 
most common urologic abnormalities treated by pediatric urologists. 
Overall, the estimated incidence of reflux in children is greater than  
10 percent. In infants with a history of urinary tract infection, the 
incidence is estimated to be 70 percent.  

What Causes Reflux? 
Normally, urine flows one way from the kidneys through two tubes 
called ureters into the hollow, balloon-like, muscle called the bladder 
(see diagram below). Normally, ureters enter the bladder by tunneling 
through a portion of the bladder wall before emptying into the bladder.  
This tunnel collapses on itself and prevents urine from flowing or 
“refluxing” upward into the kidney. Most often the ureteral tunnel is too 
short or, the ureter may enter the bladder at an abnormal angle  
or location.

Reflux is often present at birth but may not be discovered until a 
urinary tract infection occurs. It is not a condition that is caused 
from any specific exposure during pregnancy. Reflux does not 
cause bladder infections, however, if a bladder infection occurs, it is 
easier for bacteria to enter the kidneys. If the kidneys have repeated 
infections, the patient is at a higher risk for kidney scarring and  
high blood pressure. 

Reflux is more common in certain families. Siblings will have a  
25-30 percent chance of also having reflux. Your doctor will discuss 
with you the guidelines for screening siblings.

Some children have reflux secondary to other conditions such as 
urethral valve obstruction, neurological problems, or abnormal bladder 
dynamics. If these conditions are present, your urologist will discuss 
these issues at the time of your child’s medical evaluation.
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Grading Reflux
There are five grades of reflux: Grade 1 being mild and Grade 5 being 
the most severe. The rate of successful resolution with surgery or 
observation varies with the grade of reflux present. Reflux can be  
one-sided (unilateral) or two-sided (bilateral). The diagram below 
shows the five grades.

How is vesicoureteral reflux diagnosed?
Reflux is often identified after a child is found to have a urinary tract 
infection that is accompanied by high fever (greater than 100.5). Although 
reflux does not cause urinary tract infections, the presence of reflux can 
contribute to a simple bladder infection becoming a kidney infection 
(pyelonephritis). This is because reflux allows urine to flow back up the 
ureter and into the kidney. Also, reflux may be found after evaluating an 
abnormal prenatal ultrasound that indicates prenatal hydronephrosis.

Tests used in the diagnosis of Vesicoureteral reflux
Current recommendations for all children following a urinary tract 
infection with high fever include: Voiding cystourethrogram (VCUG) 
after the infection has cleared. A VCUG will demonstrate whether urine 
backflows up the ureter. This test is performed in radiology. A catheter is 
placed in the bladder to fill the bladder with dye. This dye is visible under 
x-ray and will show if the dye refluxes toward the kidney or, stays in 
place in the bladder. The test typically takes 20-30 minutes. Most often, 
your child is awake for this procedure although there is an option for 
some children to arrange this test with sedation (see VCUG handout for  
more details). 
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Renal and bladder ultrasound. This test is non-invasive and utilizes 
ultrasonic (sound) waves to take images (pictures) of the kidney and 
bladder. No radiation is used. The images will demonstrate the size 
of the kidneys and bladder. If your child is toilet trained, encourage 
bladder emptying before the ultrasound is performed.

Kidney Scan: This test is sometimes used to give an assessment of 
kidney function or signs of scarring. This test requires an IV and takes 
about 4 hours.

How is reflux treated?
There are two primary management options for reflux: medical or 
surgical. Medical management involves careful observation and testing 
over time while surgical intervention involves performing a procedure 
to correct the reflux.

Depending on your child’s age, the severity of the reflux, and other 
medical issues that your child may have, your pediatric urologist will 
recommend a management option that is appropriate for your child.  

Medical Management: The primary goal of medical management is  
to prevent kidney infections. To minimize this risk, children take a  
low-dose, daily antibiotic to keep the urine system sterile. The  
antibiotic is continued until the child outgrows the reflux or the  
reflux is surgically corrected.

The dose of antibiotic is determined by the child’s weight and adjusted 
as they continue to grow. This can be refilled and adjusted by your 
pediatrician or by our department.

This low dose of antibiotic does not change your child’s risk of 
developing other illnesses (such as flu, ear infections) and will not 
contribute to “antibiotic resistance”. If your child is treated for a 
different illness, stop the reflux antibiotic while your child is treated for 
that particular illness. Although there are very rare side effects that can 
be associated with long-term antibiotic use, the most common side 
effect is that of allergic reaction.

If medical management is used, your child is usually followed with 
annual x-rays (VCUG and renal/bladder ultrasound), daily low-dose 
antibiotics, and office visits. If your child has breakthrough, feverish 
urinary tract infections, he or she is “failing medical management” and 
surgical treatment should be discussed with your urologist. 

When would medical management no  
longer be recommended?
If reflux continues beyond a certain age (around 5 years), worsens 
in severity, your child will not take daily antibiotics, or, if your child 
experiences kidney infections despite antibiotics, your doctor will 
discuss surgical treatment.

Surgical Management of Vesicoureteral Reflux
Surgical Management:  Reflux can be treated with an injection called 
“Deflux” or with an operation called “ureteral reimplantation”. The 
concept with both procedures is to change the connection between 
the ureter at the level of the bladder to prevent urine from traveling up 
to the kidney.

Deflux Injection: This procedure is done without incisions or cuts in 
the body. A small telescope is inserted into the bladder through the 

urethra. The opening to the ureter into the bladder is found and an 
injection with a small needle is used to inject a material called  
“deflux” at the opening.

Deflux is a protein gel which is non-allergic and does not migrate 
to other places in the body.  The gel is sterile and made of two 
substances that naturally occur in the body (dextranomer and 
hyaluronic acid).

The procedure takes 15 minutes and the patient goes home that day. 
There are no activity restrictions except to avoid swimming for 24-48 
hours. Follow-up care is determined by your doctor.

Ureteral Reimplantation: This procedure can be performed “open” 
(with incisions) or “robotically”.  

Open Approach The open approach is performed using a C-section 
type of incision. The bladder is opened and the ureters are brought 
out of their current tunnel and placed in a new path to create a longer 
tunnel. The procedure takes about 3 hours. The patient is kept in 
the hospital post-operatively for 1-3 days. They start a liquid diet 
that evening and regular food usually the next morning. A catheter 
is usually left in place to drain the urine for 1-5 days. Children have 
activity restrictions for 2-4 weeks after this type of surgery.

Robotic Approach: The robotic approach uses smaller incisions to 
expose the bladder from inside the abdomen. These incisions are less 
than 1/2 inch in size. The surgery is usually performed on the outside 
of the bladder muscle and therefore a catheter may not be needed 
post-operatively. The patient starts a liquid diet that evening and 
regular food the next morning. They have no activity restrictions after 
one week.

Risks of surgery
Each surgical option has the risk of bleeding, infection, urine retention, 
residual reflux, new reflux on the other side, and obstruction of the 
kidney. The risk of residual reflux varies on the approach used. These 
risks do not fully represent the complete risks inherent in these 
surgical options. Your doctor will discuss in detail additional risks 
should they be present.

Why is it important to treat reflux?
Urinary tract infections that involve the kidney have the potential to 
cause scarring and permanent damage to the kidney, especially  
in children.  

Should other children in the family be screened for reflux?
Up to 25-30 percent of siblings have been found to have reflux, 
even though most of these siblings do not have symptoms. 
Therefore, it is important to have siblings screened to rule out reflux. 
Recommendations for screening depend on the sibling’s age and 
their history of urinary tract infections. There seems to be no relation 
between the grade of reflux from one sibling to another.  


