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Introduction 

Vesicoureteral reflux (VUR) is a backward flow of urine from 
the urinary bladder to the kidneys. It is important to detect 
VUR as early as possible in order to decrease renal damage 
and associated complication, e.g., by urinary tract infection 
(1,2). However, usually renal damage has already occurred 
after the patients are diagnosed (3). We hoped to obtain 
characteristics of ultrasound sonography of prenatal VUR 
in order to give clue to diagnosis of potential renal damage. 
Here we reported a case that prenatal diagnosis showed 
VUR and was further confirmed by postnatal follow-up 
ultrasound and micturating cystourethrogram (MCUG).

Case presentation

This case was from a 22-year-old pregnant woman in our 
department and keep in observation as long as 3 years. 
According to our ultrasound examination one day before 
the birth, the right kidney of the fetus showed mild 
hydronephrosis and the size of the renal pelvis was 0.6 cm, 
while the left kidney did not show obvious abnormality. 
The right kidney was smaller than the left one and 
corticomedullary differentiation was absent. It had been 
observed several times that the right ureter dilated and the 

maximum size was about 2.0 cm in inner diameter (Figure 1).  
One day after the birth, both longitudinal and transverse 
images of the kidney were obtained by urinary ultrasound 
examination. When the baby was crying or micturating, the 
ureter dilated to about 2.0 cm in inner diameter (Figure 2). 
At the same time, we observed that the bladder capacity was 
shrinking. MCUG was performed on the baby at one year 
old. A grade IV VUR on the right side was demonstrated 
(Figure 3). The VUR was still observed when he was 3 years 
old. The size of the right kidney was 5.4 cm × 2.3 cm but 
the size of the left kidney was 8.2 cm × 3.4 cm. Although 
we have done frequent ultrasound monitoring and the boy 
did not get urinary tract infection, his right kidney has been 
growing slowly. 

Discussion  

VUR is mainly caused by a failure of the ureterovesical valve 
mechanism. According to the international VCUG grading 
criteria, VUR is divided into five grades (4). Mild VUR 
does not cause kidney damage. The study by Kamil has 
suggested that 80% of patients with primary VUR do not 
require surgical treatment (5). Severe VUR is a risk factor 
for progressive kidney damage in the event of urinary tract 
infection, so only severe VUR is clinically significant (6).  
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Figure 1 Coronal view of the kidneys of the fetus 1 day before the birth. (A) Sonography of the kidneys without VUR; (B) the right kidney 
with VUR (arrow). VUR, vesicoureteral reflux.

Figure 2 Observation of the right kidney of the baby 1 day after the birth. (A) Sonography of the right kidney showed no VUR; (B) the 
reflux was clearly observed in the right ureter and the renal pelvis (arrow). VUR, vesicoureteral reflux.

Figure 3 MCUG demonstrated a grade IV VUR in the right kidney and a mild VUR in the left kidney of the baby at 1 year old. MCUG, 
micturating cystourethrogram;  VUR, vesicoureteral reflux.  
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In general, VUR may not show any clinical symptoms 
and lead to any specific signs, unless combined with urinary 
tract infection. Thus, asymptomatic VUR may lead to long-
term effects on the kidneys. In our case, after we observed 
the grade IV VUR prenatally, follow-up examinations 
on VUR and urinary tract infection were performed 
frequently after the birth. It indicates that prenatal 
ultrasound diagnosis of severe VUR can provide clues for 
the prevention or treatment of damage to the kidneys after 
birth as early as possible. 

Antenatal hydronephrosis is a sign of VUR, but about 
50% of fetus has antenatal hydronephrosis in prenatal 
examination (7). Although in most cases hydronephrosis 
is physiological, it is still possibly linked to urinary tract 
abnormalities. In case of mild reflux, the ureter may have 
momentary dilatation that disappears quickly, which is 
often overlooked and considered as an intestinal canal in 
scanning. In this case, we did not observe obvious VUR in 
the left kidney prenatally, but MCUG demonstrated a mild 
VUR. It was due to the prenatal ultrasound examination 
is less capable to tell the difference between mildly dilated 
ureter and intestinal canal. When hydronephrosis is 
detected in prenatal examination, it may not be diagnosed 
as normal especially in the presence of a smaller kidney. 
A further ultrasound examination should be repeatedly 
applied to observe the transverse and longitudinal sections 
of the kidney to exclude the possibility of VUR. 
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