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Vesicoureteric reflux: screening of first degree
relatives
V K AGGARWAL AND K VERRIER JONES

Department of Child Health, Royal Infirmary, Cardiff

SUMMARY Thirty three healthy infants and children with a family history of reflux nephropathy
or vesicoureteric reflux in first degree relatives were screened for upper urinary tract
abnormalities (renal scarring or pelvicaliceal dilatation) using ultrasound scanning or in-
travenous urography, or both. In addition, micturating cystourethrography was carried out in all
infants and children under 2 years old (n=20) and in children over 2 years old in whom
abnormalities of the upper renal tract (renal scarring) had been found (n=3). Upper renal tract
abnormalities were found in four of the total of 33 children (12%) and vesicoureteric reflux in 12
of the 23 who underwent micturating cystourethrography (52%). Screening of infants and
children was acceptable to parents. This approach has enabled the diagnosis of vesicoureteric
reflux to be made in an appreciable number of children before the development of urinary tract
infections and reflux nephropathy. Prospective follow up of this group will provide more informa-
tion about the natural history of sterile vesicoureteric reflux.

The association of vesicoureteric reflux, urinary
tract infection, and reflux nephropathy is well
established.' Reflux nephropathy is thought to
account for at least 10% of cases of end stage renal
disease.2 This may be an underestimate, as reflux
nephropathy is commonly underdiagnosed. The
incidence of hypertension in children with reflux
nephropathy is between 5% and 30%.3 4 In infants
with vesicoureteric reflux renal damage commonly
follows urinary tract infection. When vesicoureteric
reflux is diagnosed in an infant after the first urinary
tract infection scarring in susceptible areas of the
kidney may already be developing so that attempts
to prevent renal damage by giving prophylactic
antibiotics or by reimplanting the ureters are made
after the initial damage has occurred. Late pre-
sentation of patients with end stage renal disease as
a result of reflux nephropathy is common, and some
have little or no history of preceding urinary tract
infection.5 In these children, the urinary tract
infection may have been present but undiagnosed
or, alternatively, damage may have been caused by
sterile vesicoureteric reflux.6 As vesicoureteric
reflux is normally detected after the presenting
infection there has been little opportunity to observe
the natural history of sterile vesicoureteric reflux in
children.
There have been a number of reports indicating

the familial nature of vesicoureteric reflux.7 Investi-
gation of the HLA system has shown that haplo-
types A2-B8 and A9-B12 occur more commonly in
children with reflux nephropathy.8 9 Because of the
evidence in favour of a familial tendency for vesi-
coureteric reflux and reflux nephropathy, it is
appropriate to give genetic counselling to affected
families so that they are aware of potential problems
such as the risk of urinary tract infection, vesi-
coureteric reflux, and reflux nephropathy, as well as
the complications of reflux nephropathy. Neverthe-
less screening for vesicoureteric reflux is not recom-
mended routinely.

Smellie et al reported that long term prophylaxis
in children with symptomatic urinary tract infections
prevented reinfection and aided renal growth.'0
Children with vesicoureteric reflux during infancy
and early childhood are more prone to develop
reflux nephropathy following urinary tract infections
and hence long term prophylaxis is indicated in the
most vulnerable group of children-those under 2
years of age. This report describes our clinical
experience in counselling families with reflux
nephropathy or vesicoureteric reflux.

Patients and methods

Twenty seven families in which one member had
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vesicoureteric reflux, or reflux nephropathy, or
both, were counselled about the familial risk of
vesicoureteric reflux and the subsequent risk of
reflux nephropathy, as well as the risk and symptoms
of urinary tract infection, particularly in infancy.
Two groups of children were studied. Group A
comprised 17 children born to 15 affected mothers,
14 of whom had been identified in childhood during
a programme of screening for bacteriuria." The

remaining mother had had a urinary tract infection
in childhood and had subsequently presented with
hypertension in pregnancy caused by reflux nephro-
pathy. Group B comprised 16 siblings of 11 children
who presented with clinically apparent urinary tract
infection.

Ultrasound examination of the kidneys and
bladder was undertaken in every case to assess renal
size, the presence of pelvicaliceal dilatation and

Table 1 Infants and children of parents (index cases) with reflux nephropathy or vesicoureteric reflux

Diagnosis of Case Age Sex Findings on Findings on micturating
index case No intravenous urography cystourethrography

or ultrasound
scanning

Reflux nephropathy 1 3 Weeks Male Normal Normal
Vesicoureteric reflux 2 1 Month Female Normal Refused
Reflux nephropathy 3 6 Weeks Female Normal Bilateral vesicoureteric reflux grade II
Reflux nephropathy 4 2 Months Female Dilated calyces Normal
Reflux nephropathy 5 2 Months Female Normal Normal
Reflux nephropathy 6 2 Months Female Normal Normal
Reflux nephropathy 7 3 Months Female Normal Normal
Reflux nephropathy 8 3 Months Male Normal Refused
Reflux nephropathy 9 4 Months Male Normal Normal
Reflux nephropathy 10 6 Months Female Normal Bilateral vesicoureteric reflux grade II
Reflux nephropathy 11 7 Months Female Normal Bilateral vesicoureteric reflux grade II
Reflux nephropathy 12 10 Months Male Normal Bilateral vesicoureteric reflux grade I
Vesicoureteric reflux 13 10 Months Male Normal Normal
Reflux nephropathy 14 16 Months Male Normal Bilateral vesicoureteric reflux grade I
Reflux nephropathy 15 3 Years Female Normal Not done
Reflux nephropathy 16 4 Years Male Normal Not done
Reflux nephropathy 17 4 Years Male Normal Not done

Table 2 Siblings of children (index cases) with reflux nephropathy or vesicoureteric reflux

Diagnosis of Case Age Sex Findings on Findings on micturating
index case No intravenous urography cystourethrography

or ultrasound
scanning

Reflux nephropathy 1 3 Weeks Female Normal Normal
Vesicoureteric reflux 2 5 Weeks Female Normal Left vesicoureteric reflux grade I
Hypoplastic right kidney
and vesicoureteric reflux 3 7 Weeks Female Normal Bilateral vesicoureteric reflux grade I

Single kidney, reflux
nephropathy 4 2 Months Male Normal Left vesicoureteric reflux grade II

Single kidney, reflux
nephropathy 5 2 Months Male Normal Normal

Bilateral vesicoureteric
reflux 6 2 Months Male Normal Bilateral vesicoureteric reflux grade II

Bilateral vesicoureteric
reflux 7 9 Months Female Normal Left vesicoureteric reflux grade II

Reflux nephropathy 8 9 Months Female Normal Left vesicoureteric reflux grade I
Reflux nephropathy 9 2 Years Female Scarred left kidney Normal
Reflux nephropathy 10 3 Years Male Normal Not done
Reflux nephropathy 11 3 Years Female Normal Not done
Reflux nephropathy 12 4 Years Female Scarred right kidney Right vesicoureteric reflux grade II
Reflux nephropathy 13 6 Years Male Normal Not done
Reflux nephropathy 14 9 Years Male Normal Not done
Reflux nephropathy 15 9 Years Male Normal Not done
Reflux nephropathy 16 10 Years Female Bilateral scarred kidneys Normal
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gross renal scarring. Four children also underwent
intravenous urography before 1984 when experience
in ultrasound examination was limited. Infants and
children under 2 years of age were advised to
undergo micturating cystourethrography, which was
also recommended in older children if upper tract
abnormality such as pelvicaliceal dilatation or renal
scarring had been detected on intravenous urography
or ultrasound examination. The grading of vesi-
coureteric reflux was classified according to the
recommendations of the Medical Research Council
Bacteriuria Committee. 12 To reduce the risk of
urinary tract infection trimethoprim 2 mg/kg was
given in three doses at 12 hour intervals, one dose
before and two after catheterisation, to all children
undergoing micturating cystourethrography. Child-
ren under the age of 2 years in whom vesicoureteric
reflux was detected were advised to take low dose
prophylaxis with trimethoprim, 1 to 2 mg/kg/day
until the age of 2 years. These cases are reviewed
individually after the age of 2 years and a decision
then made about stopping or continuing the prophy-
laxis, depending on whether breakthrough infections
occurred during the period of follow up.

Results

In Group A the acceptability of micturating
cystourethrography was 86%, whereas in group B it
was 100%. Four of the total of 33 children (12%)
had an abnormality of the upper renal tract (one
child had a dilated caliceal system and three had
scarring of kidneys). Twelve out of the 23 children
who underwent micturating cystourethrography
(52%) had vesicoureteric reflux. Ten of these
children were under 1 year of age. The reflux was
grade I in five cases and grade II in seven cases.
Fifteen of 33 children (45%) showed some abnor-
mality of the renal tract on ultrasound examination
or micturating cystourethrography, or both (tables 1
and 2). All six abnormalities found in group A and
six of the nine in group B were in children under
2 years of age.

Discussion

To justify screening it is necessary to detect an early
form of a condition so that serious problems can be
prevented. Our knowledge of the natural history of
reflux nephropathy suggests that this may be the
case in this condition. Although it may be possible
to prevent renal damage in healthy infants with
vesicoureteric reflux by preventing urinary tract
infection with long term low dose prophylaxis, this
has not been proved. Despite the fact that grade I
vesicoureteric reflux has a high spontaneous

resolution rate and may not be well correlated with
reflux nephropathy, we have recommended chemo-
prophylaxis as all these children were in the most
vulnerable age group, that is, under 2 years of age.
Twenty four families, all of whom had previous

experience of micturating cystourethrography,
allowed their children to undergo this examination.
The acceptability was 100% if other siblings had
already had clinical problems (group B). In group
A, in which index cases were asymptomatic women
who were diagnosed in a bacteriuria survey during
childhood and who had few problems except during
pregnancy, the acceptability was slightly lower
(86%). The cost effectiveness of this type of
programme cannot be assessed from this study as it
is not possible to detect how many scars have been
prevented. Because over half of those infants
investigated by micturating cystourethrography had
vesicoureteric reflux, however, the potential for the
prevention of scarring is considerable. In addition,
older children with established reflux nephropathy
were also identified. In these children a diagnosis of
urinary tract infection had never been previously
considered. In this group it was possible to give
advice about the risk of progression of scarring,
hypertension, and possible complications during
pregnancy.
The diagnosis of urinary tract infection in infants

is not easy, as symptoms are rarely localised to the
urinary tract. Unless an infant is referred to hospital
for investigations, urine is rarely examined for a
urinary tract infection within the community.
During the process of counselling and screening,
families are instructed to consider the possibility of
urinary tract infection if their infant becomes ill, and
arrangements are made through the general practi-
tioner or by direct access to the ward to check the
urine when necessary. Selective screening for vesi-
coureteric reflux has enabled us to identify a
population who are at high risk of developing reflux
nephropathy, and to follow them up prospectively.
With this technique it is possible to improve the
degree of health care provided for those children
who are at greatest risk of developing reflux
nephropathy. Long term follow up of these infants
will enable more to be learnt about the natural
history of sterile vesicoureteric reflux.

We thank the Laura Ashley Foundation for financial support, the
department of radiology, Cardiff Royal Infirmary, for undertaking
the investigations, and Miss J Cook for secretarial assistance.
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