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Abstract Background. The postna-
tal imaging of infants with antena-
tally detected mild hydronephrosis
remains controversial.

Objective. Our aim was to establish
the role and timing of micturating
cystourethrography (MCUG) in
mild hydronephrosis.

Materials and methods. We perform-
ed a retrospective study of 61 infants
(122 kidneys) referred with an ante-
natal diagnosis of hydronephrosis
who showed persistent postnatal
dilatation. All had follow-up post-
natal ultrasound (US) and MCUG

at each follow-up scan was recorded.
Results. Of the 122 kidneys, 65
showed mild hydronephrosis.

A substantial proportion of these
(21.5 %) demonstrated reflux.
Serial US of these infants showed
that the 6-week scan was the most
informative and that any changes
that warranted further investigation
had occurred by this time.
Conclusion. We recommend that all
infants with mild hydronephrosis
should undergo MCUG. MCUG
need not be delayed until 3 months
but could be performed following a
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performed. The degree of dilatation

6-week US scan.

Introduction

Antenatal hydronephrosis may be transient or a mani-
festation of vesicoureteric reflux (VUR) [1] or ob-
struction [2, 3]. Mild hydronephrosis poses particular
problems as there is little consensus as to the extent of
investigation and duration of follow-up that is needed.
Strategies for follow-up have been suggested for moder-
ate and severe hydronephrosis [4, 5] but the procedure
is less clear for postnatal imaging of mild hydroneph-
rosis. In order to determine the indications for, and
optimal timing of, micturating cystourethrography
(MCUG) in infants with mild hydronephrosis, we have
retrospectively analysed the postnatal imaging perform-
ed in these children at our centre.

Materials and methods

All postnatal imaging performed on neonates diagnosed as having
hydronephrosis on antenatal ultrasound (US) in the period be-
tween January 1989 and October 1993 was reviewed. At our centre,
an AP renal pelvic diameter of >5 mm detected antenatally was
considered abnormal, warranting further investigation. The initial
postnatal US scans were grouped according to a modification of
the classification used by Homsy et al. [2]: mild hydronephrosis
was defined as an AP renal pelvic diameter 5-15 mm; moder-
ate, > 15 mm without cortical atrophy; severe, > 15 mm with corti-
cal atrophy. The majority of postnatal scans were performed by
one of the authors (D.R.M.L.) using an Acuson 128 scanner with
a 5- or 7.5-MHz sector or curvilinear transducer.

The study included infants with an antenatal diagnosis of hy-
dronephrosis who had mild to severe hydronephrosis on serial
postnatal US and had been investigated with MCUG. Additionally,
one infant with normal kidneys but bilateral hydroureters was in-
cluded. Infants with complex urogenital problems, bladder outflow
obstruction or renal dysplasia were excluded from the study. In-
fants with two consecutive normal US investigations did not under-
go MCUG and were also excluded.

During the study period, the postnatal US were performed in the
following sequence: the first postnatal ultrasound scan was carried
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Table 1 Summary of results

4 . . . Scan Severity of dilatation

showing severity of dilatation at

each US scan (122 kidneys) Normal Mild Moderate Severe No record
Neonatal scan 55 40 11 4 12
Second scan 41 65 15 1 0
Third scan 45 56 6 1 14

Table 2 MCUG results against severity of dilatation at second US

Results

scan

Severity of Grade of reflux

dilatation

0 1 11 111 v \Y%
Normal 30 2 2 7 0 0
Mild 51 2 2 7 3 0
Moderate 12 0 0 2 1 0
Severe 1 0 0 0 0 0

Table 3 Progression from normal neonatal US scan
Third scan

Normal 2
Mild

Moderate

Severe

No third scan

Neonatal scan Second scan

Normal 55

Normal 27

Normal

Mild 2
Moderate

Severe

Mild 26

Normal
Mild
Moderate
Severe

Moderate 2

Normal
Mild
Moderate
Severe

Severe 0
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out within 1 week of birth; follow-up US was scheduled for 1 month
(actually performed at a median of 1.5 months) and 3 months (me-
dian 4.6 months) for mild hydronephrosis. The follow-up period
ranged from 0.4 to 53.1 months (median 12.1 months).

All infants in the study group had an MCUG performed at
3 months of age if postnatal US showed mild hydronephrosis.
MCUG was carried out at 1 month for moderate dilatation and
within the first week if dilatation was severe. MCUG was perform-
ed using a standard radiological technique [6]. The degree of VUR
was graded from 0 to V according to the classification recommend-
ed by the International Reflux Committee Study [7]. Further in-
vestigations to exclude obstruction were performed if VUR was
not demonstrated. Intravenous urography (IVU) and technetium-
99m 2,3-dimercaptosuccinic acid (DMSA) and mercaptoacetyltri-
glycine (MAG3) scintigraphy were used where appropriate.

During the study period, 61 infants (122 kidneys) ful-
filled the criteria for inclusion. All 61 had been investi-
gated with US and MCUG. There was a preponderance
of boys (43 boys, 18 girls). Postnatal US showed that 29
infants had bilateral hydronephrosis; 1 had bilateral hy-
droureters but normal kidneys; 31 had unilateral hydro-
nephrosis with the left kidney (25) being more
commonly affected than the right (6). For the purpose
of this paper, any kidney with a renal pelvic diameter
of <5 mm has been designated normal. Normal kidneys
were only investigated because of contralateral dilata-
tion or associated hydroureters. Table 1 summarises the
degree of dilatation seen at each of the three postnatal
scans. Results were not available for the neonatal scans
of six infants and the third scans of seven.

Of the 122 kidneys investigated with MCUG, 28
(23.0 %) had VUR ranging from grade I to grade IV. In
20/28 of these kidneys (71.4 %) VUR was bilateral. Ta-
ble 2 correlates the degree of VUR with the presence
and severity of dilatation detected on the more informa-
tive second postnatal US.

Of the kidneys that were normal on the second US
11/41 (26.8 %) had VUR. Among these, 8/11 (72.7 %)
had bilateral VUR with reflux into both the normal
and contralateral dilated kidneys. In 3/11 (27.3 %),
VUR occurred only on the normal side and not on the
side of the US-detected dilatation. VUR was present in
8 (57.1%) of 14 kidneys with hydroureter and in 20
(18.5 %) of 108 kidneys not associated with hydroureter.

In those with mild hydronephrosis, 14/65 kidneys
(21.5%) had VUR varying between grades I and IV.
Of the mild group, 19/65 (29.2 %) had AP renal pelvic
diameters between 5-10 mm and 3 of these had VUR
of grade III or IV.

Of the moderately dilated kidneys, 3/15 (20 %) had
VUR. Among the remainder, 6/15 (40%) were ob-
structed: two showed extrarenal pelves and one had a
malrotated kidney. In 3/15 (20 %) no cause was demon-
strated. None of the severely dilated kidneys had VUR
as a cause for the hydronephrosis. All five were ob-
structed and required intervention.

Table 3 shows that of the 55 kidneys diagnosed as be-
ing normal on the first postnatal scan, 27 kidneys were
normal at the second scan. Most of those that were nor-
mal at the second scan had a third scan performed (25),
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Table 4 Progression from mildly dilated neonatal US scan
Third scan

Neonatal scan Second scan

Mild 40

Normal

Mild
Moderate
Severe

No third scan

Normal 5

Normal

Mild
Moderate
Severe

No third scan

N

SO0 OO, PP, AOPFRPRWUVW RPOOO N

Mild 33

Normal
Mild
Moderate
Severe

Moderate 2

Normal
Mild
Moderate
Severe

Severe 0

and all remained normal. Twenty-six showed mild dila-
tation at the second scan which at the third US either
persisted unchanged (20) or became normal (6). Two
kidneys in the same infant which appeared normal on
the first scan showed moderate dilatation by the second
scan. These two kidneys were later diagnosed as having
extrarenal pelves on IVU with no evidence of obstruc-
tion.

Table 4 shows that of 40 kidneys with mild dilatation
at the neonatal US, 5 became normal; 33 persisted un-
changed, with 1 of these showing progressive dilatation
by the third scan. The latter was subsequently diagnosed
as having ureterovesical junction (UVJ) obstruction.
Two became moderate at 1 month: both had pelviureter-
ic junction (PUJ) obstruction.

In the absence of obstruction, no kidney showed fur-
ther increase in dilatation between the second and third
scans.

Discussion

Sterile VUR has been shown to be associated with renal
damage in studies investigating congenital uropathies
[8, 9]. Many infants with antenatal hydronephrosis con-
firmed postnatally remain asymptomatic, but a propor-
tion of these will have occult VUR and some will go on
to develop reflux nephropathy [10,11]. Early detection
of VUR is therefore essential to minimise this. The inci-
dence of VUR in the general paediatric population has
been estimated between 0.4 % and 1.8 % [1]. We have
shown that VUR occurs in a substantial proportion of
kidneys with mild hydronephrosis (21.5%) and that
VUR also occurs in normal kidneys (26.8 %) investigat-

ed because of contralateral dilatation. Other studies
have shown a similar incidence of reflux in these groups
[1, 11]. Reflux was more common in kidneys associated
with hydroureter (57.1 %) than in those without hy-
droureter (18.5%).

The incidence of VUR in our study may still repre-
sent an underestimate, as not only is VUR known to be
an intermittent phenomenon [12], but it has been shown
that variations in techniques for performing MCUG
may influence the demonstration of reflux. Paltiel et al.
have shown that detection of VUR may be enhanced
by a second voiding cycle [13].

The degree of hydronephrosis did not correlate with
the presence or grade of VUR, confirming that US is a
poor screening test for VUR in the neonate [14]. We
have shown that the initial postnatal US can underesti-
mate the degree of potential dilatation; 50.9 % of kid-
neys that were normal on the first US showed changes
from mild to moderate hydronephrosis on the second.
The purpose of the immediate postnatal US scan is to
detect severe hydronephrosis requiring urgent investi-
gation. The second scan was the most informative exam-
ination. We have found the third scan to be unnecessary,
as any changes that warranted further investigation oc-
curred by the second US.

The importance of the US examination at 6 weeks
(equivalent to our second US) has been emphasised by
other groups investigating obstruction rather than reflux
as a cause for hydronephrosis [15,16]. Follow-up with
US may have an important role in indicating the pres-
ence of obstruction by the degree and change in pelvic
dilatation [15]. In our study, all of the severely dilated
kidneys and the two kidneys with increasing dilatation
on consecutive scans had PUJ or UVJ obstruction as a
cause for the hydronephrosis.

The lower limit of renal pelvic dilatation warranting
investigation varies between centres [1,17]. If 10 mm
had been used as the lower limit in our study rather
than 5 mm, 18 kidneys would not have had an MCUG
performed and 3/18 kidneys (16.7%) with VUR (1
grade III, 2 grade IV) would have been missed. Marra
et al., investigating patients with mild hydronephrosis
with an AP renal pelvic diameter between 5 and
10 mm, found that 29.7 % had VUR [1].

Forty-one normal kidneys were investigated with
MCUG in this study because of contralaterally dilated
kidneys. Of these, 11/41 (26.8 %) showed reflux, similar
to the incidence in mildly dilated kidneys (21.5 %). Kid-
neys which were bilaterally normal on consecutive US
examinations did not have MCUG performed and so
the incidence of VUR 1in this group is not known. Zerin
et al. have demonstrated significant VUR (25 %) in this
bilaterally normal group but have shown that the VUR
runs a more benign course and that the majority resolve
spontaneously within 2 years [11]. As MCUG is an inva-
sive test involving exposure to ionising radiation, further
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studies are required to evaluate the significance of VUR
and clinical course in this persistently normal group be-
fore screening all cases of antenatally detected hydro-
nephrosis with MCUG can be justified. However, the
substantial VUR demonstrated in the mild and normal
kidneys suggests that it would be prudent to prescribe an-
tibiotic prophylaxis to all infants with an antenatal diag-
nosis of hydronephrosis until reflux has been excluded.

In conclusion, we recommend that all infants with
mild hydronephrosis (AP diameter 5-15 mm) on the
more significant second US scan should be investigated
with MCUG which need not be delayed until 3 months.
If reflux is not demonstrated at this time, then further
investigations to exclude obstruction may be indicat-
ed if the dilatation persists or increases on serial US
scans.

References

1. Marra G, Barbieri G, Moioli C, et al
(1994) Mild fetal hydronephrosis indi-
cating vesicoureteric reflux. Arch Dis
Child 70: 147-150

(1990) Transitional hydronephrosis of
the newborn and infant. J Urol 144:

7. Lebowitz RL, Olbuns H, Park Kulalnen
KV, et al (1985) International system of
radiographic grading of vesicoureteric
reflux. Pediatr Radiol 15: 105-109

2. Homsy YL, Saad F, Laberge I, et al 8. Najmaldin A, Burge DM, Atwell J D

(1990) Fetal vesicoureteric reflux. BrJ 14. Scott E, Lee RE, Hunter EW, et al

Urol 65: 403-406

579-583 9. Najmaldin A, Burge DM, Atwell JD

13. Paltiel HJ, Rupich RC, Kiruluta HG
(1992) Enhanced detection of vesi-
coureteral reflux in infants and children
with use of cyclic voiding cystoure-
thrography. Radiology 184: 753-755

(1991) Ultrasound screening of the
newborn urinary tract. Lancet 338:

3. Madarikan BA, Hayward C, Roberts (1990) Reflux nephropathy secondary 1571-1573
GM, Lari J (1988) Clinical outcome of to intrauterine vesicoureteric reflux. 15. Dejter SW, Gibbons MD (1989) The
fetal uropathy. Arch Dis Child 63: 961- J Pediatr Surg 25: 387-390 fate of infant kidneys with fetal hydro-
963 10. Gordon AC, Thomas DFM, Arthur RJ, nephrosis but initially normal postnatal
4. Tudor J, Whitaker RH (1989) Detec- et al (1990) Prenatally diagnosed re- sonography. J Urol 142: 661-662
tion and management of the dilated flux: a follow up study. Br J Urol 65: 16. Clautice-Engle T, Anderson NG, Allan
fetal urinary tract. Clin Radiol 40: 407-412 RB, Abbott GD (1995) Diagnosis of
229-230 11. Zerin JM, Ritchey ML, Chang ACH obstructive hydronephrosis in infants:

5. Fine RN (1992) Diagnosis and treat-
ment of fetal urinary tract abnormali-
ties. J Pediatr 121: 333-341

6. Levick RK (1990) Paediatric radiology

(eds) Techniques in diagnostic imaging,
Blackwell Scientific, London, pp 420-
421

(1993) Incidental vesicoureteral reflux
in neonates with antenatally detected
hydronephrosis and other renal abnor-
malities. Radiology 187: 157-160 17. Zerin JM (1994) Hydronephrosis in the
In: Whitehouse GH, Worthington BS 12. Jequier S, Jequier J-C (1989) Reliability
of voiding cystourethrography to detect
reflux. AJR 153: 807-810

comparison sonograms performed
6 days and 6 weeks after birth. AJR 164:
963-967

neonate and young infant: current con-
cepts. Semin Ultrasound CT MR 15:
306-316



