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ABS TRACT

Aim: Primary Vesicoureteral reflux (VUR) is defined as retrograde urine flow from the bladder to the upper urinary system due to an insufficient 
valvular mechanism in the ureterovesical junction. We aimed to clarify factors affecting physical growth in children with primary VUR.

Materials and Methods: The study was performed retrospectively in 260 primary VUR patients without chronic renal disease. Height and 
weight z-scores were calculated by anthropometric references in Turkish children and compared between patients grouped according to 
clinical properties.

Results: Mean age of diagnosis was 43±4 months and mean duration of follow-up was 4.2±1.4 years. Mean height and weight z-scores of 
the 260 children were 0.22±0.96 and -0.11±1.0 at diagnosis; 0.14±0.97 and 0.01±1.3 at last visit respectively. Age at diagnosis, gender, grade, 
laterality and persistency of VUR had no impact on height and weight parameters. Although initial and final height z-scores were similar, 
we showed a higher height z-score improvement in patients with renal scarring and similarly in patients with surgery performed at least 6 
months after the diagnosis. Mean final height and weight z-scores and weight z-score improvement were significantly lower in patients with 
urinary tract infections (UTIs) than in those without UTIs at follow-up. Further analysis concerning UTIs showed that final height z-scores 
were significantly lower in patients with afebrile UTIs at follow up, while it was similar between patients with and without febrile UTIs.

Conclusion: The presence of renal scarring and UTIs at follow-up may lead to growth alterations in patients with primary VUR. Therefore, 
physicians and parents should be aware of UTI symptoms, even in the absence of fever, in pediatric VUR, thus preventing renal scarring and 
alterations in growth.
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Introduction

Vesicoureteral reflux (VUR) is a common urological 

abnormality with a prevalence of 1-2% of the pediatric 

population and defined as retrograde urine flow from the 

bladder to the upper urinary system due to an insufficient 

valvular mechanism in the ureterovesical junction (1). 

Although most cases with particularly low-grade VUR 
resolve spontaneously, its persistence accounts for 7-17 
% of end-stage renal disease (2,3). Diagnosis is usually 
made upon investigating a urinary tract infection (UTI), 
antenatal hydronephrosis or sibling screening. However, 
flank pain, proteinuria, hypertension, enuresis and voiding 
dysfunction may occasionally lead to diagnosis. Voiding 
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cystourethrogram (VCUG) is the reference standard test in 
VUR diagnosis and follow-up (4). The aim of treatment is to 
prevent UTIs and renal damage (5,6).

Renal damage and persistent VUR have been reported 
to alter physical growth in former studies, however, recent 
data revealed no relevance between renal damage, UTIs, 
VUR grade and growth (7-9). With this study, we aimed to 
clarify factors affecting physical growth in children with 
primary VUR in a larger population.

Materials and Methods

Patients

The study included 260 primary VUR patients, 155 females 
(59.6%) and 105 males (40.4%), followed up between August 
2003-August 2012 at our department. Patients with chronic 
renal disease, malabsorption or systemic diseases were 
excluded from the study. Age at diagnosis, symptoms prior to 
diagnosis, comorbid urinary abnormalities, gender, VUR grade 
and laterality, renal scarring, treatment procedure, time of 
surgery, duration of antibiotic prophylaxis, frequency of UTI 
(febrile or afebrile) at follow-up, VUR persistency, resolving 
time of VUR and growth parameters were retrospectively 
recorded from the medical records of the patients. In our 
clinical practice, height and weight had been recorded every 6 
months in patients younger than 3 years of age and annually 
in patients older than 3 years.

Height and weight z-scores were calculated by 
anthropometric references in Turkish children and mean 
z-scores were compared within the different groups of 
patients (10).

VUR was diagnosed by VCUG and graded from 1 to 5 
according to the criteria of the International Reflux Study 
Committee (11). Grade 4 and 5 VUR were classified as high-
grade VUR in our study. We defined early diagnosed VUR 
as VUR diagnosed in the first 3 months of life. Patients are 
surgically treated by an endoscopic subureteric injection 
of polytetrafluoroethylene (Polytef) paste or Cohen’s 
ureteroneocystostomy when necessary. Resolution was 
defined as an absence of VUR in VUG three months after 
endoscopic surgery or 6 months after open surgery (12).

Cortical scarring was defined as a defect in the normal 
reniform outline on dimercaptosuccinic acid scanning. A 
photon deficient area was defined as a focal or diffuse area 
of reduced uptake of the radionuclide with preservation of 
the normal reniform outline (13).

UTI is described as significant bacteriuria in a urine 
culture test taken appropriately. Significant bacteriuria is 

defined as ± standard deviation >1.000 colony forming unit 
(cfu) with suprapubic, >10.000 cfu with catheterization 
technique and >100.000 cfu with midstream urine analysis 
(14-16).

The Ethics Committee of Dr. Behçet Uz Children’s 
Training and Research Hospital approved the study (approval 
number: B-10-4-ISM-4-35-65-72, date: 27/09/2012). All 
patients and parents gave their informed consent prior to 
their inclusion in the study.

Statistical Analysis

The distribution of data was evaluated with the 
Kolmogornov-Smirnov test. If appropriate, numeric 
variables were analyzed with the Student t-test and 
ANOVA tests. If not appropriate, numeric variables 
were compared by the Mann-Whitney U and Kruskall-
Wallis tests. Pearson correlation analysis was performed 
between two numeric variables. Categorical variables were 
analyzed with chi-square and if possible, Fisher’s exact 
chi-square tests. Odds ratio with 95% confidence intervals 
were used to quantify the risk. Analysis was performed 
with the (version 16.0; SPSS) statistical significance was 
considered at p<0.05.

Results
The mean age at diagnosis was 43±4 months (range: 1 to 

174 months). Twenty-nine patients (11.2%) were diagnosed 
as early diagnosed VUR as defined above. Mean duration of 
follow-up was 4.2±1.4 years (range: 3-9 years). Symptoms 
prior to diagnosis, urinary comorbidities and disease 
characteristics in patients are shown in Table I.

VCUG revealed mild VUR (< grade 4) in 178 (68.5%) 
and severe VUR (≥ grade 4) in 82 (31.5%) patients. Mean 
resolution time was 22±13 months (range: 2-82 months) 
in patients with spontaneous resolution. Antibiotic 
prophylaxis was given to 248 patients (95%) with a mean 
duration of 25±1 months. Cohen’s ureteroneocystostomy 
was performed in 59 patients with a recovery rate of 96.6% 
(n=57), whereas VUR resolved in 48 (77.4%) of 62 patients 
for whom endoscopic Polytef was injected.

Mean height and weight z-scores of the 260 children 
were 0.22±0.96 and -0.11±1.0 at diagnosis; 0.14±0.97 and 
0.01±1.3 at their last visit respectively. Initial and last height 
and weight z-scores and changes during follow-up were 
compared in patients according to gender, age at diagnosis, 
the presence of renal scarring, VUR grade, VUR laterality, 
VUR persistency, spontaneous resolution, resolution 
with surgery and surgery timing at follow up. This data is 
shown in Table II. Although initial and final height z-scores 
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were found statistically similar between patients grouped 

according to the presence of renal scarring and surgery 

timing, annual height z-score improvement was found 

to be higher in patients with renal scarring and similarly 

in patients on whom a surgery was performed at least 6 

months after the diagnosis. Growth parameters among the 

patients according to the presence of UTIs during follow-up 
are shown in Table III.

Discussion
Primary VUR is an isolated abnormality, characterized 

by retrograde urine flow from the bladder. Whereas 
secondary VUR develops from an underlying urinary system 
anomaly such as neurogenic bladder, obstructive uropathy 
or posterior urethral valve (3). Treatment modalities are 
observational follow-up, continuous antibiotic prophylaxis 
and open or laparoscopic surgery (5). Controversy exists 
regarding the use of continuous antibiotic prophylaxis vs 
observation, but a recently published meta-analysis showed 
a significantly reduced risk of febrile and symptomatic UTIs 
with continuous antibiotic prophylaxis (6).

The best indicators of physical growth and development 
are weight and height gain in children. Growth monitoring 
according to standardized charts at regular intervals and 
early recognition of growth alteration are necessary for the 
well-being in children with chronic diseases.

In the literature, it was formerly suggested that VUR 
affects physical growth in children and also surgical 
treatment may lead to an improvement in growth 
parameters (17,18). Wingen et al. (19) prospectively  
evaluated the growth in 236 children with VUR and found no 
relevance between renal scarring, VUR degree and laterality, 
UTI frequency and growth indices. Conversely, Polito et al. 
(20) recently reported that the initial height z-score was 
found to be significantly lower in children with bilateral VUR 
and renal scarring, and the same group showed the highest 
height z-score improvement at follow up (21). Although 
initial and final height z-scores were similar, our study 
showed significantly higher height z-score improvements in 
patients with renal scarring. This finding may be due to the 
effects of other clinical parameters on growth such as age 
at diagnosis, additional urinary malformations or UTIs. We 
speculate that patients with renal scarring had a better catch 
up in growth with optimal management.

Another study found that the patients who were 
diagnosed after their first month of life had higher height 
improvement than patients diagnosed before one month of 
age (22). We also investigated the age at diagnosis based on 
a cut-off value of 3 months. Weight and height z-scores at 
diagnosis and follow-up were found to be similar between 
those patients whose diagnosis was made before 3 months 
of age and those who were diagnosed after 3 months of age.

Moreover, two independent studies showed lower 
height z-score changes in patients with persistent VUR 
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Table I. Clinical characteristics of patients with primary 
vesicoureteral reflux

Parameters n %

VUR grade

Grade 1 26 10

Grade 2 62 23.8

Grade 3 90 34.6

Grade 4 47 18.1

Grade 5 35 13.5

Bilateral VUR 123 47.3

Renal scarring 110 42.3

Symptoms prior to 
diagnosis

Afebrile UTI 106 40.7

Febrile UTI 61 23.5

Antenatal 
hydronephrosis

30 11.5

Enuresis 18 7

Sibling VUR 2 0.8

Asymptomatic 43 16.5

Urinary 
comorbidities (n=59, 
22.7%)

Duplicated 
collecting 
system

20 7.7

Nephrolithiasis 13 5

Paraurethral 
diverticulosis

9 3.5

Horseshoe 
kidney

4 1.5

Renal ectopia 3 1.2

Hypospadias 3 1.2

Renal agenesis 3 1.2

UPJ obstruction 4 1.6

VUR outcome

Persistent 106 40.8

Spontaneous 49 18.9

Surgical 105 40.3

Patients with height z-score <-2 at 
Diagnosis/Last visit

4/5 1.5/1.9

Patients with Weight z-score <-2 at 
Diagnosis/Last Visit

5/3 1.9/1.1

Total number of patients 260 100

VUR: Vesicoureteral reflux, UTI: Urinary tract infection, UPJ: Ureteropelvic 
junction
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than surgical or spontaneous resolved VUR (7-9). In another 
recent study from our country, high-grade VUR was linked 
with growth alteration among 97 children. Additionally, 
bone age was found to be significantly lower in participants 
with renal scars compared to those without renal scars (23).

However, weight and height z-scores and their changes 
did not differ between those patients with persistent VUR, 
spontaneous resolution or surgical repair in our study. 
However, we found higher height z-score improvement in 
patients with a surgical procedure performed at least 6 
months after the diagnosis. This data suggesting a better 
catch up in growth in children with delayed surgery, led us 

to think that it might be preferably to wait for spontaneous 
recovery for 6 months in selected cases.

UTI is the most relevant health problem in children 
with VUR. Malaki et al. (8) investigated growth parameters 
in children with UTIs and indicated that the presence, 
laterality and grade of VUR had no impact on growth 
parameters. Contrarily, striking evidence about the growth-
altering effects of UTIs were present in our study. Final 
height and weight z-scores and weight z-score improvement 
were significantly lower in those patients with UTIs than 
those without UTIs at follow-up. This finding suggests that 
UTIs may cause growth retardation in patients with VUR. 
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Table II. Growth parameters and their changes at follow-up of patients with primary vesicoureteral reflux according to clinical 
characteristics

Parameters n

Initial 
height 
z-score ± 
SD

Final 
height 
z-score ± 
SD

Total 
height 
z-score 
change ± 
SD

Annual 
height 
z-score 
change ± 
SD

Initial 
weight 
z-score ± 
SD

Final 
weight 
z-score ± 
SD

Total 
weight 
z-score 
change ± 
SD

Annual 
weight 
z-score 
change ± 
SD

Gender

Female 155 0.26±0.91 0.11±0.99 -0.14±0.87 0.04±0.22 -0.51±1.1 0.14±1.3 0.20±0.98 0.06±0.25

Male 105 0.17±1.02 0.08±0.95 0.09±0.94 -0.03±0.22 -0.01±0.98 0.26±1.2 0.28±1.2 0.06±0.28

p 0.497 0.815 0.637 0.688 0.8 0.384 0.606 0.791

Age at 
diagnosis

≤ 3 months 29 0.14±0.82 0.22±0.96 0.07±1.29 -0.01±0.27 0.08±0.91 0.75±1.72 0.67±1.9 0.14±0.44

> 3 months 231 0.23±0.97 0.09±0.97 -0.15±0.83 -0.04±0.21 -0.05±1.0 0.12±1.24 0.18±0.92 0.49±0.24

p 0.641 0.493 0.379 0.343 0.103 0.103 0.388 0.462

VUR grade

Grade 1-3 178 0.28±1.00 0.28±0.88 -0.14±0.90 -0.04±0.23 -0.03±1.10 0.18±1.31 0.21±1.01 0.06±0.27

Grade 4-5 82 0.11±0.84 0.14±1.10 -0.08±0.89 -0.02±0.18 -0.05±0.98 0.22±1.41 0.27±1.21 0.06±0.27

p 0.173 0.390 0.959 0.603 0.896 0.959 0.684 0.530

VUR 
laterality

Unilateral 137 0.17±0.97 0.05±1.04 -0.12±0.92 -0.04±0.23 -0.08±1.05 0.14±1.37 0.23±1.09 0.05±0.26

Bilateral 123 0.28±0.95 0.16±0.89 -0.11±0.88 -0.02±0.21 0.02±1.07 0.25±1.24 0.23±1.10 0.06±0.27

p 0.389 0.337 0.909 0.413 0.425 0.505 0.932 0.732

Renal 
scarring

Present 110 0.16±0.92 -0.01±0.83 -0.01±0.83 0.01±0.16 -0.03±1.07 0.23±1.22 0.25±1.09 0.06±0.29

Absent 150 0.27±0.98 0.06±0.96 -0.21±0.93 -0.06±0.25 -0.06±1.06 0.15±0.42 0.21±1.10 0.05±0.23

p 0.371 0.391 0.055 0.019 0.812 0.651 0.747 0.607

VUR 
recovery

Persistent 106 0.30±1.01 0.11±1.0 -0.19±0.85 -0.06±0.24 0.11±1.08 0.28±1.2 0.16±0.90 0.03±0.24

Spontaneous 49 0.29±0.09 0.13±1.0 -0.16±1.11 -0.04±0.26 -0.14±1.13 0.19±1.3 0.33±1.42 0.09±0.34

Surgical 105 0.09±0.85 0.09±0.88 -0.01±0.78 -0.01±0.16 -0.14±0.98 0.11±1.39 0.26±1.05 0.06±0.23

p 0.267 0.962 0.331 0.172 0.150 0.311 0.829 0.682

Surgery 
time

In the first 6 
months

50 0.23±0.76 0.09±0.90 -0.14±0.74 -0.02±0.16 -0.13±0.99 0.19±1.36 0.33±0.91 0.09±0.21

>6 months 
after 
diagnosis

59 -0.07±0.97 0.12±1.02 0.20±0.78 0.04±0.16 -0.18±1.02 0.02±1.45 0.19±1.09 0.04±0.23

p 0.065 0.894 0.024 0.042 0.777 0.483 0.478 0.296

Significant p values are in bold
SD: Standard deviation, VUR: Vesicoureteral reflux
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Further analysis concerning UTIs showed that final height 
z-scores were significantly lower in patients with afebrile 
UTIs at follow up, while it was similar between patients 
with and without febrile UTIs. We thought this might be 
due to the small number of patients with febrile UTIs or the 
inadequate treatment of afebrile UTIs. Thus, we speculate 
that the symptoms of afebrile UTIs could be more often 
underestimated in clinical assessment.

Study Limitations

The limitations of our study were the absence of a 
prospective design and the lack of information about the 
nutrition status of participants.

Conclusion
Our study highlighted that the presence of renal scarring 

and UTIs at follow-up may lead to growth alterations in 
patients with primary VUR. We speculate that the presence 
of overall normal growth parameters may be due to a high 
antibiotic prophylaxis rate, which could prevent UTIs in our 
study group. The most striking insight in the present study 
was particularly the negative impact of afebrile UTIs on 
growth in patients with primary VUR. Therefore, physicians 
and parents should be aware of UTI symptoms even in the 
absence of fever in pediatric VUR. 
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