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Abstract

Introduction and Objectives. Vesicoureteral reflux (VUR) is one of the most common urological abnormalities in 
children, with a prevalence as high as 30-40% in patients suffering from urinary tract infections (UTIs). The present 
study aims to provide data regarding the epidemiology of this condition in a cohort of paediatric patients treated in 
the Surgical Clinic of the “Grigore Alexandrescu” Clinical Emergency Hospital for Children in Bucharest.

Materials and Methods. The study, taking place from January 2009 to May 2018, is of the retrospective, observation-
al type. Data has been collected for each patient, regarding demographics, age at the time of diagnosis, the presence 
of associated birth defects, and the severity of VUR (uni- or bilateral, degree of reflux). The international classification 
of VUR has been used, consisting of five different degrees.

Results. 345 patients have been included in the final study cohort (58.6% female and 41.4% male), with the mean age 
of 47.03±2.03 months. Females were diagnosed at a significantly higher age than males (46.5±2.8 months for females, 
versus 33.9±2.9 months in males, p=0.002). The patients in which the possibility of renal defects had been taken into 
account prenatally had the lowest age at the moment of VUR diagnosis. In addition, patients that associated both 
hydronephrosis, as well as UTIs as initial findings had a significantly lower age at diagnosis than patients exhibiting 
solely UTIs (p=0.05). The distribution regarding the placement of the lesion is similar (52.8% of patients with unilateral 
VUR versus 47.2% patients with bilateral VUR). Associated structural defects were observed in 42.6% of cases.

Conclusions. In spite of it being more common in females, VUR is diagnosed in males at an earlier age. The association 
of hydronephrosis and UTI should point towards the possibility of VUR. Moreover, the prenatal finding of structural 
urological abnormalities greatly reduces the age of diagnosis, thus greatly reducing the rate of complications such as 
renal scarring.
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Introduction and Objectives
Vesicoureteral reflux (VUR) consists of the retrograde 

passage of urine upwards into the ureters or kidneys 
during filling or emptying of the bladder. It remains one 
of the most common urological anomaly in children, 
with its incidence of 0.5% to 3% in the general populace 

[1]. However, these values can be greatly underestimat-
ed, due to the lack of extensive studies regarding large 
groups of children. In addition, reflux is most often di-
agnosed in patients presenting related symptoms, such 
as hydronephrosis, or urinary tract infections (UTIs) asso-
ciated with a family history of VUR[2]. The prevalence re-
ported in siblings of VUR patients is 27%, and can reach 
36% in children, if one of the parents is diagnosed with 
VUR [3]. In the case of children suffering from UTIs, the in-
cidence of VUR can be as high as 30-40% [1].

Primary VUR is caused by congenital defects of the 
uretero-vesical junction, thus leading to inadequacy of 
the valvular mechanism. This situation is brought about 
by the insufficient submucosal length of the ureter in 
the bladder wall. The concept of length adequacy does 
not correspond to a fixed length value, and is relative 
to the diameter of the ureter. The intramural portion of 
the ureter is considered adequate when a competent 
valve mechanism is present.

Secondary VUR, on the other hand, is a condition ac-
quired as a consequence of increased bladder pressure, 
in spite of a competent valve mechanism. This type of 
reflux can be determined by anatomical obstructions, 
such as posterior urethral valves, urethral or meatal ste-
noses, or functional obstructions, such as the case of 
neurogenic and non-neurogenic bladder. [4]

Materials and Methods 
The present study is of the observational, retrospec-

tive type. We have included VUR patients that have 
been diagnosed and managed in the Surgical Clinic of 
the “Grigore Alexandrescu” Clinical Emergency Hospital 
for Children between January 2009 and May 2018. For 
each patient data has been collected regarding demo-
graphics, age upon the time of diagnosis, the presence 
of associated reno-urinary birth defects, and the sever-
ity of VUR (uni- or bilateral, degree of reflux). The inter-
national classification of VUR has been used, consisting 
of five different degrees.

The results obtained have been noted as average 
values plus the standard error (SE) for continuous vari-
ables. The averages have been compared using the 
Student’s t-test and analysis of variance (ANOVA). P-val-

ues of under 0.05 have been considered statistically 
significant.

 
Results

The initial study group was comprised of 545 chil-
dren, 200 of which were excluded due to incomplete 
data. 345 children were included in the final study 
group (58.6% females and 41.4% males). The mean age 
upon inclusion was of 47.03±2.03 months. Regarding 
demographics, 67.3% of children came from urban ar-
eas, whilst 32.7% came from rural areas. 

In regards to the age of the children at the time of 
the VUR diagnosis, the mean value was of 41.26±2.06 
months. Females were diagnosed at a later age 
(46.5±2.8 months), with males being diagnosed at 
33.9±2.9 months (p=0.002). 
Figure 1. The distribution of age upon diagnosis, in relationship to 
gender

VUR was diagnosed prenatally (as ureterohydrone-
phrosis) in 4.9% of cases (n=17). In 20% of cases (n=69) 
the initial clinical manifestation was that of ureterohy-
dronephrosis, whilst in 70.72% of cases (n=244) the ini-
tial diagnosis was that of urinary tract infection.  The 
combined onset of hydronephrosis and UTI was ob-
served in 4.3% of patients (n=15). The mean age at the 
moment of diagnosis was of 37.15±5.3 months for the 
patients in which the main onset was that of hydrone-
phrosis, 45.92±2.36 months for the group with UTIs, and 
26.53±7.6 months in the group presenting both man-
ifestations at the time of onset. In the case of children 
diagnosed prenatally with obstructive megaureter, 
the mean age upon VUR diagnosis was of 3.58±1.19 
months, being significantly reduced compared to the 
first two categories of patients, the ones with onset 
characterised by hydronephrosis and UTI (p=0.001 
and p<0.001, respectively). There were no significant 
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differences in age upon diagnosis between patients 
with hydronephrosis and those with UTIs (p=0.08), nor 
between patients with hydronephrosis and those with 
combined onset (p=0.319). The age upon diagnosis 
was significantly reduced in the group of patients char-
acterised by the combined onset of VUR, compared to 
group exhibiting strictly UTIs upon onset (p=0.05).

 In 52.8% (n=182) the patients were diagnosed with 
unilateral VUR, whilst 47.2% of cases (n=163) associat-
ed bilateral VUR. When taking into account the distri-
bution in regards of gender, it was revealed that 59.9% 
of the patients with unilateral VUR are females, with 
40.1% being males. The percentages are similar regard-
ing bilateral VUR (57.1% versus 42.9%).

Among the patients with unilateral VUR, grade I re-
flux was diagnosed in 4.9% of patients, grade II in 27.5%, 
grade III in 37.9%, grade IV in 25.7% and grade V in 4% 
of cases. In the case of bilateral VUR, grade I reflux was 
diagnosed in 3.6% of patients, grade II in 20%, grade III 
in 33.9%, grade IV in 34.5% and grade V in 7.9% of cases. 

In addition, the association of reno-urinary birth de-
fects was taken into account. We have observed that a 
structural anomaly of the urinary system could be iden-
tified in 42.8% of cases, with 57.2% of patients not asso-
ciating any defects. The reno-urinary defects identified 
were classified as superior (duplex collecting system, 
hydronephrosis, pyelo-ureteral junction syndrome) 
and inferior defects (posterior urethral valve, uretero-
cele, obstructive megaureter), as well as combined de-
fects (associating spina bifida, Prune-Belly syndrome, 
Curratino syndrome, myelomeningocele, sexual differ-
entiation abnormalities et caetera). Their prevalence in 
the group studied is detailed in Table 1.

Type of defect Proportion 
No defects 57,4% (N=198)
Superior 29,2% (N=101)
Inferior 6,7% (N=23)
Other defects 6,7 % (N=23)

Table 1. The prevalence of reno-urinary defects in the group of patients 
studied

Figure 2.  
The distribution of 
age upon diagnosis, 
in relationship to 
clinical presentation 

Discussions
Although UTIs are more frequent in females due to 

anatomic characteristics, males tend to be more afflict-
ed by VUR, especially at very young ages (infancy), but 
with higher chances of spontaneous resolution. The lit-
erature regarding VUR is vast (with the condition being 
first described by Pozzi in 1893) (5) and complex, es-
pecially due to the contradictions regarding manage-
ment, as well as sex-related prevalence. These issues 
are partially explained by diagnostic-related aspects, 
females being diagnosed much later compared to 
males (6), as it was also exhibited in our study.

The male-to-female ratio in infants lies between 1.6 
and 0.59 (1.6:1-1:1.17), with this ratio amounting to 1 
(1:1) nd 0.33 (1:3) in the 0-2 age group. In the 0-15 age 
group the ratio falls between 0.5 (1:2) and 0.25 (1:4). 
Contrastingly, in the adult population (age over 15 
years), this ratio decreases to 0.2 (1:5). Thus, it becomes 
clear that data is contradictory in the lower age groups, 
in spite of many current studies stating the fact that 
VUR is most prevalent in infant males and females over 
1 year old. (4)

The results of the present study indicate a great-
er prevalence of females, this being explained, in all 
probability, by the higher age upon inclusion in the 
study (over 2 years). Interestingly, Kunin et al. report a 
reduced prevalence of VUR in patients of colour (7.7% 
versus 88.7%), diagnosed via voiding cystourethrogra-
phy in the evaluation of asymptomatic bacteriuria. In 
addition, the grade of reflux was lower in these groups 
of patients, implying a lower risk of renal scarring. (7)

Vachvanichsanong et al. indicate a significantly low-
er age of diagnosis in males (7.6 versus 18.6 months, 
p<0.001), which is highly similar to our results. (8) On 
the other hand, Doğan et al. point out a much higher 
age of diagnosis, of 7.67±3.34 years. (9) Moreover, in 
the majority of cases patients were diagnosed after an 
episode of UTI (75.3%, n=292), akin to patients in the 
present study. In addition, the association of structural 
defects was reported in 30.1% of patients. (8)

It has been reported that the incidence of prenatal-
ly diagnosed RVU (indicated by the ultrasonographic 
presence of hydronephrosis) lies between 17% and 
37%, whilst approximately 20-30% of children with 
VUR exhibit renal scarring. (10)

The main limit of our study consists of the retrospec-
tive collection of data. However, the large number of 
patients included could counterbalance the potential 
errors that may arise with this type of data collection. 
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Conclusions
Although more frequently diagnosed in females, 

VUR is characterised by a significantly lower age upon 
diagnosis in the case of males, respectively 12 months. 
In the majority of cases, the diagnosis was made after 
an episode of urinary tract infection, with no significant 
differences regarding the association of structural re-
no-urinary birth defects. The presence of hydronephro-
sis should not be taken into account as a screening cri-
terion for the diagnosis of VUR. The increased impact of 
VUR suggests the necessity of a long-term follow-up. 
UTIs can be considered a red flag, which mandates a 
detailed evaluation of the reno-urinary system. More-
over, the prenatal ultrasonographic diagnosis of a uri-
nary birth defect implies an early diagnosis of VUR, 
thus reducing the incidence of renal scarring and that 
of irreversible renal impairment.
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