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Vesicoureteral reflux (VUR) is the retrograde movement of urine 
from the bladder to the kidney that can cause a myriad of 
complications including urinary tract infections, renal scarring 
and damage to the kidneys. The gold standard to not only 
diagnose but also grade the severity of VUR is voiding 
cystourethrogram (VCUG). This technique involves using a 
catheter to fill the bladder with a radioactive liquid that helps 
visualize the extent of VUR when voiding. The severity of VUR is 
based on a grading system developed by the International Reflux 
Study Group. It is as follows: Grade I - reflux fills the ureter 
without dilation; Grade II – reflux fills the ureter and renal 
pelvis without dilation; Grade III – mild dilation of the ureter 
and collecting system with mild blunting of the calyces; Grade 
IV – reflux greatly dilates the ureters and collecting system with 
blunting of the calyces but preserved papillary impression; 
Grade V –severe dilation of the ureter and collecting system 
with blunted calyces and loss of papillary impression. 

Although VCUG allows for the visualization of the bladder, 
ureters, kidneys and anatomic variation, it simply provides a 
stand-alone picture of the structures while exposing the patient 
to radiation. On the other hand, alternative methods like 
contrast enhanced ultrasound (CEUS) for VCUG allows for 
greater detail of the entire urinary tract in “real time,” while 
eliminating ionizing radiation exposure. This technique does not 
use fluoroscopic dye, but instead, uses intravesical 
administration of contrast with ultrasound to view the urinary 
tract. Thus, the use of contrast agents as opposed to dye helps 
to increase the safety profile for this procedure.

Voiding urosonography (VUS) involves four basic steps: (1) scan 
the urinary system before contrast is given, (2) administer 
intravesical saline and contrast material, (3) scan urinary tract 
after the contrast is given and (4) scan urinary tract after the 
contrast, during and post voiding. The contrast agent used 
contains gas bubbles or “microbubbles'' that are used to 
visualize the degree of reflux in the kidneys. 

Similarly to VCUG, there is a grading system used in contrast 
enhanced VUS: Grade I – microbubbles in the ureter; Grade II - 
microbubbles in the renal pelvis with no dilation; Grade III – 
microbubbles in renal pelvis, significant renal pelvic dilation 
and moderate calyceal dilation; Grade IV - microbubbles in 
renal pelvis, significant renal pelvic dilation and significant 
calyceal dilation; Grade V - microbubbles in renal pelvis, 
significant renal pelvis and calyceal dilation, loss of renal 
contour with dilated tortuous ureters.

Given its safety profile, lack of radiation, and efficacy, CEUS 
applied for VCUGs  is an excellent diagnostic tool for 
vesicoureteral reflux.
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VCUG with CEUS was performed on a 17 month female with 
history of bilateral hydronephrosis, recurrent urinary tract 
infections, and fevers for the past month. She otherwise had an 
unremarkable, full term gestation. 

VCUG with contrast enhanced ultrasound imaging was 
performed. A solution of 1 mL Lumason in 500 mL saline was 
administered by gravity into the bladder with microbubbles 
visualized under ultrasound. After approximately 200 mL was 
introduced into the bladder, bilateral grade IV vesicoureteral 
reflux was seen. The left (Figure 1) and right kidney showed 
significant renal pelvic dilation and calyceal dilation. There was 
reflux of contrast into dilated left (Figure 2) and right ureters. 
Contrast-enhanced images appear to the left of their 
corresponding grayscale imaging. 
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