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Mild fetal hydronephrosis indicating
vesicoureteric reflux

G Marra, G Barbieri, C Moioli, B M Assael, G Grumieri, M L Caccamo

Abstract
The management of neonates with mild
hydronephrosis diagnosed antenatally is
still debated. Although some of these
infants are normal, it is recognised that
others will have mild obstruction of the
ureteropelvic junction or vesicoureteric
reflux (VUR). A prospective study was
performed in all newborn infants with an
antenatal diagnosis of mild hydronephro-
sis (47 babies, 62 kidneys) born over a
two year period in order to assess the
frequency ofVUR. Voiding cystography in
14 patients with 21 renal units showed
VUR. Two patients underwent surgery
and the VUR resolved; the other 12
received medical treatment. Repeat
cystography was scheduled for 12-18
months later, when a high rate of
spontaneous cure was observed. The
remaning patients were monitored by
ultrasonography but only in one case did
hydronephrosis deteriorate because ofthe
presence of severe ureteropelvic junction
obstruction. It is concluded that mild
dilatation of the pelvis might be an
expression of a potentially severe mal-
formation such as VUR, and a careful
follow up of these cases is mandatory.
(Arch Dis Child 1994; 70: F 147-F 150)
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Mild hydronephrosis (pelvic diameter 05-1
cm) is frequently observed at prenatal ultra-
sonography and does not pose immediate
problems of diagnostic procedures or surgical
correction at birth. Its pathological significance
is uncertain, and it has been considered by
some authors as a normal physiological varia-
tion or the result of transient fetal obstruction
of the ureteropelvic junction. I However, it
could also be due to mild obstruction at this
site or to vesicoureteric reflux (VUR).2 3 In the
former case the obstruction can be monitored

by postnatal ultrasonography, whereas VUR
can only be diagnosed by voiding cystography.
The latter investigation has never been
performed systematically in this patient
population so that the real pathogenicity of
mild hydronephrosis is still unknown.
One of the aims of prenatal diagnosis is to

detect potentially pathological situations so as
to prevent or limit future damage by
appropriate therapeutic measures. In the case
of VUR urinary tract infections, which are the
main causes of renal damage, could be
prevented.
To evaluate the frequency of VUR in

patients with mild hydronephrosis and whether
screening for VUR is justified, we performed
cystography on all infants with a prenatal
diagnosis of mild hydronephrosis born at our
hospital over a 24 month period. Oral
informed consent was obtained from the
parents.

Patients and methods
Between June 1989 and June 1991 voiding
cystography was performed in all infants born
in our department with mild hydronephrosis
diagnosed in utero and confirmed in the first
week of life. Mild hydronephrosis was defined
as anteroposterior pelvic diameter in transverse
section of 05-1 cm (figure).2 We excluded
babies who also had other urological problems
such as ureter or. bladder dilatation, renal
dysplasia, and more complex urological
malformations at the contralateral side, as
cystography is already indicated in these cases.
A total of 47 patients with 62 renal units

were admitted to the study. They were all born
at term (gestational age >37 weeks) with
appropriate weight for gestational age. None of
them presented with clinically important
problems in the perinatal period and none of
the parents and siblings were known to
have VUR. Cystography was performed

A

Sonograms showing mild dilatation of the pelvis. Anteroposterior pelvic diameter of 0-5 cm (A) and 1 cm (B) in transverse
section.
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immediately after postnatal ultrasound confir-
mation of the dilatation, between the first week
and first month of life. Antibiotic prophylaxis
with trimethoprim in a single night time dose
(05 mg/kg) was given to all the children with
proved VUR. Repeat cystography to ascertain
whether VUR was still present was scheduled
at 12-18 months of treatment. During this
period monthly urine cultures were performed
in all cases routinely as well as in the presence
of fever so that any urinary tract infection
could be treated promptly. Blood tests to
evaluate renal function and antibiotic toxicity
were done at about nine month intervals.

Patients without VUR but with persistent
mild dilatation underwent ultrasonography
every 6-12 months (mean follow up: 20
months) and if conditions deteriorated scinti-
graphy or intravenous urography was planned.

Results
The 47 patients with mild hydronephrosis
were enrolled in our study and included 43
boys (56 renal units) and four girls (six renal
units). Cystography revealed the presence of
VUR in 14 patients (29-7%), 13 boys (20
refluxing renal units, RRU) and one girl (one
RRU). VUR was graded between I and V
according to the International Reflux
Committee Study (grade I in one, II in three,
III in eight, IV in eight, V in one).

Only in 14 RRU was the side of
hydronephrosis the same as that of the VUR.
In the other seven a VUR was present in the
non-dilated contralateral renal unit. In four of
them unilateral dilatation was associated with
bilateral VUR, but in the other three VUR did
not involve the hydronephrotic kidney but the
contralateral one.
Most ofthe VUR was grade III or lower (one

grade IV, two grade III, three grade II, one
grade I). After the diagnosis of VUR 12
patients (18 RRU) received medical treatment
and two (three RRU) underwent surgical
correction within the second month of life.
This difference in treatment was due not to
selection but to referral pattern. The first
follow up cystography after diagnosis has now
been performed in all patients.
The long term results are reported in the

table. VUR resolved in the two patients (three
RRU) who underwent surgery. A spontaneous
resolution was observed during the 18 months
of follow up in nine of the 18 RRU, and anti-
biotic prophylaxis was stopped in these
subjects.

During the follow up period (mean 24
months) there were two episodes of acute

Resolution during 18 months offollow up in 21 RRU
diagnosed neonatally

Grade of resolved VUR/total VUR

Treatment Cure rate I II III IV V

Surgical 3/3 - - 1/1 2/2
Medical 9/18 1/1 3/3 4/7* 1/6t -/1*

*Final grade: I in two and III in one renal unit.
tFinal grade: II in one and IV in the others.
IFinal grade: V.

pyelonephritis for a mean frequency of 0-006
infections/year/patient. None of the children
presented with acidosis, polyuria, increased
serum creatinine, or altered urinary values.
The dilatation worsened only in one patient of
the 33 in whom mild hydronephrosis was not
associated with VUR. This patient was oper-
ated on after 12 months for an ureteropelvic
obstruction that had been seen on intravenous
urography.

Discussion
The clinical importance of mild hydronephro-
sis is uncertainl 2 and the detail and timing of
investigations and follow up are still controver-
sial.2 4 Cases have been reported ofVUR diag-
nosed after urinary tract infections in patients
with mild fetal hydronephrosis who were not
followed Up.5 To our knowledge the present
study is the first to investigate the frequency of
reflux in a large series and it indicates that in
patients with slight renal pelvic dilatation diag-
nosed in fetal life the probability of finding
VUR is about 30%. The frequency of VUR
observed by us is certainly raised and much
higher than that estimated in the general
paediatric population, which is between 0-4%
and 1 8%.6 Our finding that VUR was preva-
lent in boys confirms the observations of other
authors who studied VUR in patients with a
prenatal diagnosis of hydronephrosis.2 7-9 In a
pathological study of 747 necropsies Cussen
reported a threefold greater prevalence of
VUR in boys than girls,'0 and it was tested by
ligating the urethra and infusing saline into
the bladder. This contrasts with the results of
studies performed before the advent of pre-
natal diagnosis in which the prevalence of
VUR appeared greater in girls."I The discrep-
ancy is probably related to case selection. The
event leading to diagnosis of VUR in the
majority of the cases was urinary tract infec-
tion, which is more frequent in girls.'2 In
family studies on VUR the sex ratio has been
equal; in these studies the selection of cases is
not biased by mode of presentation. 13
As already observed by Steele et al,7 the

course of VUR in our patients given medical
treatment was benign. The frequency of
urinary tract infections was low and a high
proportion of cases underwent spontaneous
resolution within the first 18 months (table).
The outcome in the absence of diagnosis

and treatment is a matter of conjecture.
Screening for a disease is justified when the
population screened is at real risk for the
disease and early diagnosis can prevent its
most serious consequences. VUR could fulfil
these conditions in patients with hydronephro-
sis diagnosed in fetal life, as potential damage
could be limited by prevention of urinary tract
infections.'4 According to our findings, the
need for cystographic screening for all
babies with an antenatal diagnosis of mild
hydronephrosis must be evaluated as this
procedure is invasive and expensive and
exposes the child to radiation. In our opinion,
careful ultrasound monitoring during the first
month of life is important for all infants in
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whom hydronephrosis has been diagnosed
before birth. If the presence of hydronephrosis
is confirmed, various approaches can be con-
sidered. Based on our data, the routine use of
cystography would be useless in 70% of the
cases. As all our patients were treated with
antibiotic prophylaxis once VUR had been
diagnosed, we do not know how many
episodes of infections or how many scars were
prevented by the early recognition of the mal-
formation, so we cannot comment on the cost
benefit ratio of early cystography. Alternatively
the patient with a mild dilatation can be
followed up without cystography. In this case
urinary tract infections should be monitored
the family informed of the risks and symptoms
of these infections and of VUR. However,
cystography seems indicated in cases with
additional risk factors such as poor compliance
with follow up and where distance restricts
access to health care.
This study was supported financially by Associazione del
Bambino Nefropatico, Milan, Italy and by Regione Lombardia.
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Commentary
During the past decade since the advent of
routine antenatal ultrasound scanning fetal
hydronephrosis has emerged as a common and
potentially pathological condition. It has been
suggested that a pelvicaliceal diameter of more
than 5 mm is abnormal. In many cases fetal
hydronephrosis is transient and resolves
spontaneously in the latter part of pregnancy
or after delivery, but in other cases the
hydronephrosis persists or worsens. Mild fetal
hydronephrosis may be due to mild or
transient obstruction or may reflect urinary
tract dilatation or vesicoureteric reflux (VUR).
When the postnatal scan is done very soon
after delivery the infant urine production rate is
very slow and the size of the renal pelvis may
be underestimated. Using the international

VUR grading system grades I and II are not
associated with dilatation on cystography but
grades III, IV, and V are associated with mild
to severe dilatation at cystography but not
necessarily on ultrasound. The screening
method used in the paper by Marra et al is
therefore more likely to have underestimated
than overstated the prevalence ofVUR.
VUR is essentially a silent condition and was

initially detected only after the investigation of
severe recurrent urinary tract infection often in
children with grossly abnormal urinary tracts.
In 1960 Hodson and Edwards demonstrated
that VUR was a common finding in children
with urinary tract infection particularly when
kidney scars were present,' and after their work
many children with a history of urinary tract
infection underwent micturating cystour-
ethrography. As more girls than boys develop
infections, particularly recurrent infections,
VUR was demonstrated more often in girls,
although the incidence ofVUR in children with
urinary tract infection has not been shown to be
different between the two sexes.

Recently the observation that VUR had a
familial distribution has led to family studies
and the routine counselling of families about
the risk ofVUR and urinary tract infection in
newborn infants. As Marra et al have suggested
the mode of presentation or case selection may
have a profound effect on the perceived
incidence of VUR. When infants are investi-
gated soon after birth the prevalence ofVUR in
the first degree relatives approaches 50%.2 3
The natural history ofVUR is for improvement
with increasing age, however,4 and it is not
surprising that in those studies which included
older children or adults a lower incidence of
VUR was found.5

In 1971 Cussen, studying necropsies, showed
that there were more cases in boys.6 However in
his series the cause ofdeath is not clearly stated.
Infant boys are particularly prone to urinary
tract infections and there is an increased risk of
serious illness at this age. In addition, renal
failure due to reflux nephropathy is more
common in boys than girls in early childhood. It
is therefore possible that the increased incidence
ofVUR in boys in his study was due to a bias in
case selection. Similarly the increased incidence
ofVUR in boys in the paper by Marra et al may
be due to the fact that mild fetal hydronephrosis
is more common in infant boys. Kenda et al also
observed VUR to be more common in infant
boys than girls in his families.2
The incidence in girls in the community can

be estimated from studies in girls with asymp-
tomatic bacteriuria, which has a prevalence of
1-2%. As asymptomatic bacteriuria is an inter-
mittent condition it is likely that the population
at risk is greater than this. A third of these girls
have demonstrated VUR giving a minimum
incidence of 0-5% of the female population
and as VUR improves with age the incidence at
birth may be much more. In boys there are no
comparable data because asymptomatic infec-
tion is rare, however family studies in infants
and women who had symptomatic infection in
childhood have shown that infant boys are
affected as often as infant girls.3

F149

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://fn.bm

j.com
/

A
rch D

is C
hild F

etal N
eonatal E

d: first published as 10.1136/fn.70.2.F
147 on 1 M

arch 1994. D
ow

nloaded from
 

http://fn.bmj.com/

