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ABSTRACT 
Introduction. Urinary tract infections (UTI) are the most frequent bacterial infection in children. The prevalence of 
UTIs depend on age and sex and it is higher in boys in the first year of life. After one year of age the prevalence is 
higher in girls. UTIs can be the first sign of congenital anomalies of the urinary tract and kidney, vesicoureteral reflux 
(VUR) being the most frequent, especially in children under 2 years of age. Voiding cystouretrography (VCUG) is the 
“gold standard” in diagnosing and classifying VUR. 
Materials and methods. This study is a retrospective analysis of the patients admitted for VCUG in “Grigore Alexan-
drescu” Emergency Clinical Hospital for Children, Bucharest, between 1st January 2015 and 31st December 2017. 
Results. There were 298 VCUGs performed in patients with a history of at least one episode of febrile UTI. 83/298 
(27,9%) patients were diagnosed with VUR, 36/298 (12.1%) with bilateral VUR. We observed a negative trend in the 
incidence of VUR with age (p<0.05). In 296 cases renal bladder ultrasound (RBUS) was available. 179 patients had 
negative RBUS, 35 (19,5%) of them being diagnosed with VUR, 9 patients (5%) with dilating VUR. In patients under 
2 years of age the incidence of VUR was 36.4% (43/118). The incidence of VUR in girls under 2 years of age was 
49% (25/51), with 12/51 girls (23.5%) having dilating VUR. In boys under 2 years of age the incidence of VUR was 
26.9% (18/67), and 20.9% (14/67) for dilating VUR. 
Conclusions. Although the latest guidelines recommend VCUG only in selected cases, this imaging study remains 
indispensable in diagnosing VUR. We consider that an individualized approach must be applied in the management 
of children with a history of UTI.
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INTRODUCTION

Urinary tract infections (UTI) are the most fre-
quent bacterial infection in children; 30% of patients 
with a first episode of UTI will have a second UTI in 
the first 6-12 months (1,2). The prevalence of UTIs 
depend on age and sex; in the first year of life UTIs 
are more frequent in boys (3,7%) than in girls (2%). 
After the first year of life the incidence is higher in 
girls (3%) than in boys (1%) (1,2).

UTIs can be the first sign of congenital anomalies 
of the urinary tract and kidney (CAKUT), vesi-
coureteral reflux (VUR) being the most common, es-
pecially in the first 2 years of life (3). In the last 4 
decades the goal of the management of patients with a 
first UTI was to preserve kidney function by diagnos-
ing CAKUT that could increase the risk of recurrent 
UTIs (4). The management of these anomalies includ-
ed antibiotic prophylaxis and surgical correction of 

the anomalies if antibiotic prophylaxis did not prevent 
UTIs (4). Recently, some studies suggested that anti-
biotic prophylaxis does not offer the expected preven-
tion of UTIs and does not preserve kidney function, 
thus leading to changes in the management of chil-
dren with UTI (5,6,7).

In the absence of clinical or biochemical markers 
for the kidney function, imaging studies are necessary 
to diagnose CAKUT or renal scarring. Imaging stud-
ies include renal bladder ultrasound (RBUS), voiding 
cystourethrography (VCUG) and renal scan (8). The 
imaging evaluation of patients with UTI continues to 
be debated, the moment for performing these different 
studies being the most controversial. The current 
trend is to limit the indications of VCUG and renal 
scan (4,8,9). Exposure to radiations, the risk of cathe-
ter-related UTI, psychological stress of children and 
parents and the cost of these studies are all factors to 
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be considered. The purpose of these studies is to diag-
nose CAKUT, especially VUR; VUR is the most 
common anomaly that favours UTIs and renal scar-
ring (3,9,10).

VCUG is the “gold standard” in diagnosing and 
classifying VUR. It offers valuable information on the 
anatomy of the bladder and the urethra (11,12). VCUG 
is not routinely performed and the 2011 American As-
sociation of Pediatrics (AAP) guidelines recommend 
VCUG only in patients under 2 years of age with pos-
itive RBUS or recurrent or atypical UTI (4). The Na-
tional Institute for Health and Care Excellence (NICE) 
2007 guidelines recommend VCUG in children under 
3 years of age with recurrent or atypical UTI and pos-
itive RBUS (10). On the other hand, the European So-
ciety of Pediatric Urology guidelines recommend 
VCUG after the first febrile UTI in girls of any age 
and in boys under 1 year of age; in boys older than 1 
VCUG is recommended only in patients with recur-
rent UTIs (1).

The purpose of this study is to evaluate the preva-
lence of VUR in children with a history of at least 1 
episode of febrile UTI.

MATERIALS AND METHODS

This study is a retrospective analysis of patients 
admitted for VCUG in “Grigore Alexandrescu” Emer-
gency Clinical Hospital for Children, Bucharest, be-
tween 1st January 2015 and 31st December 2017.

Inclusion criteria were a history of febrile UTI. Pa-
tients with a history of VCUG were excluded.

Data were collected from the informatic system of 
the hospital and were analyzed with Microsoft® Ex-
cel (ver. 16.15) and IBM® SPSS® Statistics (ver. 25).

RESULTS

Between 1st January 2015 and 31st December there 
were 361 VCUGs performed; 298 VCUGs were per-
formed in children with at least one febrile UTI. There 
were 173/298 (58.1%) girls. Mean age was 58,1 
months, with a minimum of 27 days and a maximum 
of 17.8 years (Figure 1).

83/298 (27.9%) patients were diagnosed with 
VUR, 36/298 (12.1%) with bilateral VUR. There 
were 119 refluxing renal units, 64 on the left side and 

FIGURE 1. Sex distribution 
depending on age

FIGURE 2. 
VUR cases 
depending on 
age (years)
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55 on the right side. In 55/119 renal units there was 
nondilating VUR (grade I-II), while 64/119 renal units 
had dilating VUR (grade III-V). There was a negative 
of VUR incidence with age (p<0.05) (Figure 2).

In 296 cases RBUS was available. There were 179 
with negative RBUS, 35 (19.5%) of them being diag-
nosed with VUR, 9 (5%) patients with dilating VUR. 
There were 45 patients with ureterohydronephrosis on 
RBUS, 26 (57.8%) of them with VUR, 2 patients with 
nondilating VUR. 72 patients had only pyelocaliceal di-
lation on RBUS; 20 (27.8%) patients were diagnosed 
with VUR, 14 with dilating VUR (Table 1). 62 patients 
under 2 years of age had negative RBUS. Of those, 16/62 
(25.8%) had VUR, 4/62 (6.5%) had dilating VUR.

TABLE 1. RBUS findings depending on VUR grade
RBUS

Negative
Uretero-

hydronephrosis
Pyelocalyceal 

dilations
Total

No VUR 144 19 52 215
VUR  
grade I-II

26 2 6 34

VUR  
grade III-V

9 24 14 47

Total 179 45 72 296

51/173 (29.5%) of girls had VUR and 25/173 
(14.5%) had dilating VUR. On the other hand, 32/125 
(25.6%) of boys had VUR and 24/125 (19.2%) had 
dilating VUR. These differences are not statistically 
significant (p>0.05) (Table 2).

TABLE 2. VUR grade on sex
No VUR VUR grade I-II VUR grade III-V Total

Girls 122 26 25 173
Boys 93 8 24 125
Total 215 34 49 298

The incidence of VUR in children under 2 years of 
age was 36,4% (43/118). The incidence of VUR in 
girls under 2 years of age was 49% (25/51); 12/51 
(23.5%) had dilating VUR. In boys under 2 years of 
age the incidence of VUR was 26.9% (18/67); 14/67 
(20.9%) had dilating VUR. These differences are sta-
tistically significant (p<0.05) (Table 3).

TABLE 3. VUR grade on sex in children under 2 years of 
age

No VUR VUR grade I-II VUR grade III-V Total
Girls 26 13 12 51
Boys 49 4 14 67
Total 75 17 26 118

DISCUSSIONS

The role of VCUG in children with UTI is to offer 
information on the anatomy of the lower urinary tract 

and to diagnose VUR (11,13). The guidelines for im-
aging studies in these cases are controversial. The 
2011 AAP guidelines on the management of children 
under 2 years of age with febrile UTI recommend 
VCUG only in recurrent cases of UTI or atypical UTI 
(non-Escherichia coli, non-favourable outcome with 
antibiotic treatment, positive RBUS) (1). The 2007 
NICE guidelines recommend VCUG in recurrent cas-
es of febrile UTI (10).

The prevalence of VUR in the general pediatric 
population is unknown, performing VCUG in healthy 
children being unethical. The prevalence of VUR was 
estimated to 0.4-1.8% (14,15,16). The prevalence of 
VUR is much higher in children with a history of UTI 
(30-50%, depending on age) (15,16). In our study the 
prevalence of VUR was 27.9% (83/298), with a prev-
alence of 36.4% (43/118) in children under 2 years of 
age.

Although boys have a higher risk of VUR (13,14), 
in our study the prevalence of VUR was higher in 
girls (29.5% vs. 25.6%), but the prevalence of dilating 
VUR was higher in boys (14.5% vs. 19.2%). These 
differences are not statistically significant. In children 
under 2 years of age the prevalence of VUR and dilat-
ing VUR is higher in girls (49% vs. 26.9%, 23.5% vs. 
20.9% respectively) (p<0.05). The higher prevalence 
of VUR in children under 2 years of age is explained 
by a negative trend of VUR prevalence with age.

RBUS is the first imaging study recommended in 
febrile UTI, although its value in identifying patients 
with VUR is controversial, with low sensitivity and 
specificity (5,17). In our study RBUS was available in 
296/298 patients, with 179 (60.5%) negative studies. 
Our results show that 39.5% of patients had positive 
ultrasound. These results are similar to those in other 
studies; thus, in a study from Sweden 41% of patients 
with febrile UTI had a positive ultrasound (17), 
AlKhateeb et al. reported a positive ultrasound in 59% 
of cases (18), and Nelson reported a positive ultra-
sound in 43.9% of patients (19).

The prevalence of VUR in patients with negative 
RBUS was 19.5% (35/117), with 5% (9/179) having 
dilating VUR. In children under 2 years of age, the 
prevalence of VUR in patients with negative RBUS 
was 25.8% (16/62), 4 (6.5%) patients having dilating 
VUR. The results are similar to those obtained by Ri-
anthavorn, who observed a 7% VUR prevalence in 
children under 3 years of age with UTI and negative 
RBUS (13). Hoberman reported a VUR prevalence of 
39% in 302 cases of febrile UTI in children under 2 
years of age, similar to our results (20). On the other 
hand, Montini reported a lower incidence of VUR 
(22%) in 363 cases of febrile UTI in children under 2 
years of age (21).
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The AAP and NICE guidelines recommend lower-
ing the number of VCUG and renal scans, studies that 
have a high psychological impact on children and par-
ents as well (1,10). Narchi et al. showed that 31% of 
children with VUR and negative RBUS would have 
been missed if the current NICE guidelines were ap-
plied (8). The RIVUR trial (The Randomized Inter-
vention for Children with Vesicoureteral Reflux) 
showed that most children with VUR grade I-IV have 
a negative RBUS (7).

Although the management of children with VUR 
is minimalist, not diagnosing dilating VUR means the 
absence of therapeutic measures like antibiotic proph-
ylaxis and even surgical intervention (8,18). The pur-
pose of these measures is to prevent recurrent UTIs 
and renal scars, with potential long-term consequenc-
es (arterial hypertension, renal failure) (8).

This study is limited by its retrospective and obser-
vational nature. Another limit is the number of pa-

tients, although the data are similar to other studies. In 
what concerns the correlation between RBUS and 
VCUG it must be mentioned that RBUS is a subjec-
tive, operator-dependent study. In our study there is a 
heterogeneity in RBUS operator, thus biasing the re-
sults.

CONCLUSIONS

Although the latest guidelines recommend a limi-
tation of VCUG in the management of children with 
UTI, VCUG remains an indispensable imaging study 
in diagnosing VUR. RBUS is a noninvasive imaging 
study, but its efficiency in diagnosing patients at risk 
to develop renal scars and long-term complications is 
limited. We consider that an individualized approach 
depending on patient characteristics must be applied 
in the management of children with a history of UTI.
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