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ABSTRACT
Background: Previous studies have suggested that the clinical features of vesicoureteral reflux in infants differ from
those of older children with regard to the male-to-female ratio and severity of renal parenchymal damage. Aim of the
study is to know the profile and pattern of primary vesicoureteral reflux in subjects seeking care at a tertiary care
teaching centre of southern India.
Methods: This was a hospital based study, conducted at the Department of Paediatrics, Kasturba Medical College
located at Manipal during August 2004 - August 2012 over a period of 8 years. All the children in the age group of 1
month to 18 years with Vesicoureteral Reflux, who presented to the study centre during study period, were included
in the study.
Results: Majority (78.5%) presented before 5 years, youngest age at presentation was 1 month and oldest at 14 year 8
months. Among 93 children studied, 65 were males and 28 were females with male to female ratio of 2.3. The
commonest presenting complaint was fever (58%), followed by recurrent Urinary tract infection (UTI) (40.8%),
dysuria 32 (34.4%) and reports of documented UTI was available in 23 (24.7%) cases. Four children had hypertension
at presentation. Thirteen of them had associated posterior urethral valve. Neurogenic bladder was present in 3
children, 2 had associated Anorectal malformation and one had meningomyelocele.
Conclusions: Majority of vesicoureteral reflux cases presented before 5 years of age. There was a preponderance of
males. Majority had grade IV and V reflux. The mean age at presentation of vesicoureteral reflux was 3.6 years. The
commonest presenting complaint was fever, followed by recurrent UTI.
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INTRODUCTION
Vesicoureteral reflux (VUR), or the retrograde flow of
urine from the bladder into the ureter, is an anatomic and
functional disorder that can result in substantial
morbidity, both from acute infection and from the

sequelae of reflux nephropathy.1 VUR is a predisposing
factor for UTI, which may cause renal scarring leading to
reflux nephropathy and end stage renal disease. 2 It is this
potential for significant morbidity that has led to the
current emphasis on early diagnosis, prompt antibiotic
therapy, and early evaluation of the urinary tract of
infants and young children with documented UTI. 3
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Exact prevalence of VUR is not known because many
children are asymptomatic and the invasive testing
required for diagnosis is performed only when clinically
indicated.4 Although exact prevalence in the general
population is unknown, However, 30-50% children and
40-50% of infants with UTI have VUR.5 VUR is unusual
in healthy children with an estimated prevalence in
newborns of 0.4% to 1.8%.6,7
Previous studies have suggested that the clinical features
of vesicoureteral reflux in infants differ from those of
older children with regard to the male-to-female ratio and
severity of renal parenchymal damage.8 To gain further
insight into the characteristics of primary vesicoureteral
reflux, we conducted a study to know the profile and
pattern of primary vesicoureteral reflux in subjects
seeking care at a tertiary care teaching centre of southern
India.
METHODS
This was a hospital based study, conducted at the
Department of Paediatrics, Kasturba Medical College
located at Manipal during August 2004-August 2012 over
a period of 8 years. All the children in the age group of 1
month to 18 years with Vesicoureteral Reflux, who
presented to the study centre during study period, were
included in the study.
During follow up, Height, Weight, Blood Pressure,
episodes of documented UTI, Serum Creatinine, follow
up VCUG, DMSA scans whenever repeated was noted.
BMI and Height standard deviations scores were
calculated at the time of entry into the study and at last
follow up.
Hypertension was said to be present if the blood pressure
was above the 95th centile for Age, Sex and height on
three or more occasions as per the task force report on BP
control in children. Serum Creatinine and Serum
Phosphorus above the reference range for the age was
taken as elevated. Failure to thrive was said to be present
if BMI was less than 3rd centile on WHO growth charts.
HT SDS scores were calculated using NCHS Height
charts at 1st visit and last follow up. UTI was said to be
present if either the urinary nitrite was positive or there
was significant bacteriuria >10 CFU/ml in a midstream
clean catch urine.5
Written and informed consent was obtained from study
subjects. Permission of ethical committee was obtained
from the Institutional Ethics Committee. All the
questionnaires were manually checked and edited for
completeness and consistency and were then coded for
computer entry. After compilation of collected data,
analysis was done using Statistical Package for Social
Sciences (SPSS), version 21 (IBM, Chicago, USA). The
results were expressed using appropriate statistical
variables.

RESULTS
A total of 93 children were included in the study.
Majority (78.5%) presented before 5 years, youngest age
at presentation was 1 month and oldest at 14 year 8
months. Among 93 children studied, 65 were males and
28 were females with male to female ratio of 2.3 (Table
1).
Table 1: Age and sex incidence at presentation of
Vesicoureteral reflux.

Age group
<1 year
1-5 years
5-10 years
10-15 years
Total

Sex
Male
n (%)
23 (35.4)
31 (47.7)
6 (9.2)
5 (7.7)
65 (100)

Female
n (%)
6 (21.4)
13 (46.4)
8 (28.6)
1 (3.6)
28 (100)

Total n
(%)
29 (31.2)
44 (47.3)
14 (15.1)
6 (6.5)
93 (100)

Nineteen children were lost for follow up - 6 with Grade
I-II, 8 with Grade III, 5 with Grade IV-V. Outcome was
evaluated in 74 cases. Mean duration of follow up was
3.8 years (range 2 years to 16.5 years).
The commonest presenting complaint was fever (58%),
followed by recurrent UTI (40.8%), dysuria 32 (34.4%)
and reports of documented UTI was available in 23
(24.7%) cases. H/o poor urinary stream was present in
43% of males (28/65) (Table 2).
Table 2: Symptoms at first visit (n=93).
Presenting symptom
Fever
Poor urinary stream (n=65)
Dysuria
Recurrent UTI
Increased frequency of micturition
Pain abdomen
Vomiting
Dribbling of urine

N (%)
54 (58%)
28 (43%)
32 (34.4%)
38 (40.8%)
9 (9.6%)
8 (8.6%)
6 (6.4%)
2 (2.1%)

Four children had hypertension at presentation. Thirteen
of them had associated posterior urethral valve. One child
had scarred poorly functioning left kidney with persisting
hypertension on maximal doses of Nifedipine and Envas.
BP normalized following left nephroureterectomy and
child is currently off antihypertensives. One child with
grade 4 VUR had hypertension and BP normalized
following ureteric reimplantation.
Neurogenic bladder was present in 3 children, 2 had
associated Anorectal malformation and one had
meningomyelocele. One child with chronic kidney
disease stage 4, the glomerular filtration rate (GFR) -17
ml/min, Serum Creatinine 1.7 mg/dl had clinical features
of rickets (Table 3).
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Table 3: Signs at presentation (n=93).
Signs
Phimosis (n=65)
Posterior urethral valve
Failure to thrive
Hypertension
Associated anomalies
1. Meningomyelocele
2. Anorectal malformation
3. Features of Rickets
4. Neurogenic bladder

N (%)
27 (41.5%)
13 (13.9%)
20 (21.5%)
4 (4.3%)
1 (1%)
2 (2.1%)
1 (1%)
3 (3.2%)

DISCUSSION
Regarding age and sex incidence at presentation of
Vesicoureteral reflux, our study observed that majority
(78.5%) presented before 5 years, youngest age at
presentation was 1 month and oldest at 14 year 8 months.
Among 93 children studied, 65 were males and 28 were
females with male to female ratio of 2.3. In a
retrospective study conducted by Chand DH et al (n=15,
504), authors observed that black children were a third as
likely as white children and females were twice as likely
as males to have VUR. Compared to children 0 to 2 years
old, the occurrence of reflux was 0.5 times as likely in
those 3 to 6 years old, 0.3 times as likely in those 7 to 11
years old and 0.15 times as likely in those 12 to 21 years
old. When analysing children with UTI, results were
similar. Of the patients with VUR 65% were younger
than 7 years. The incidence of VUR in black girls
younger than 7 years with a diagnosis of UTI was less
than 10% compared to white girls, and no black girl had
high grade reflux.9 In another study from Sri Lanka
observed that majority (76%) were below the age of 2
years with male to female ratio being 1.7:1. 10 This is in
accordance with reports describing a male preponderance
of primary VUR in Indian children, although there are
some studies from other countries that report a female
preponderance.11,12
We observed that the commonest presenting complaint
was fever (58%), followed by recurrent UTI (40.8%),
dysuria 32 (34.4%) and reports of documented UTI was
available in 23 (24.7%) cases. H/o poor urinary stream
was present in 43% of males (28/65). Four children had
hypertension at presentation. Thirteen of them had
associated posterior urethral valve. One child had scarred
poorly functioning left kidney with persisting
hypertension on maximal doses of Nifedipine and Envas.
BP normalized following left nephroureterectomy and
child is currently off antihypertensives. One child with
grade 4 VUR had hypertension and BP normalized
following ureteric reimplantation. Neurogenic bladder
was present in 3 children, 2 had associated Anorectal
malformation and one had meningomyelocele. This is in
variance with the nine year prospective by Greenfield et
al (n=560), where majority of the children presented with

recurrent UTI (54%), followed by voiding dysfunction
(15%).13
It is documented that VUR is a predisposing factor for
UTI, which in turn may involve the kidney parenchyma
and cause permanent renal scarring.14 Bailey first The
severity of VUR is graded using the International Study
Classification from grade I-V, based on the appearance of
the
urinary
tract
on
contrast
Micturating
cystourethrogram (MCU).15 Children with high-grade
reflux (grade IV-V) who acquire a UTI are at significant
risk for pyelonephritis and renal scarring. This
relationship between scarring and the grade of reflux is
shown in several studies. With bladder growth and
maturation, there is a tendency for reflux to resolve or
improve. Lower grades of reflux (grades I-III) are much
more likely to resolve than higher grades IV-V.16
Renal scarring was detected in 55.3% in the study group.
The prevalence of renal scarring in children with VUR
has been reported to vary from 23-62%.12 The correlation
between reflux and scarring has been demonstrated in
other studies. The proportion of scarring in our study was
higher in patients with higher grades (IV-V) VUR when
compared with lower grades (I-III). This is in accordance
with the finding that the risk of scarring is higher in
patients with major degrees of reflux who develop UTI,
when compared with lower degrees.17
CONCLUSION
This study observed that majority of vesicoureteral reflux
cases presented before 5 years of age. There was a
preponderance of males. Majority had grade IV&V
reflux. The mean age at presentation of vesicoureteral
reflux was 3.6 years. The commonest presenting
complaint was fever, followed by recurrent UTI.
Neurogenic bladder, Meningomyelocele, chronic kidney
disease stage 4 showing features of rickets and anorectal
malformation were observed as associated anomalies.
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