Prenatal hydronephrosis: early evaluation
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Purpose of review
Fetal hydronephrosis is the most common anomaly detected on antenatal ultrasound
examination, and its significance and management remain controversial. This review
aims to address the early postnatal evaluation of the child with prenatally diagnosed
hydronephrosis.
Recent findings
The risk of significant urological pathology increases with the severity of prenatal
hydronephrosis. The most common underlying conditions are ureteropelvic junction
obstruction and vesicoureteral reflux. The use of postnatal ultrasonograpy in all patients
with a history of any degree of prenatal hydronephrosis is routine, but ascertaining
which patients require postnatal evaluation with a voiding cystourethrogram to investigate
for vesicoureteral reflux remains controversial. Mild cases are the most controversial
as the risk of pathology is lessened, however the risk of vesicoureteral reflux and
consequent febrile urinary tract infection may be significant. Early postnatal evaluation of
all children with a history of prenatal hydronephrosis with a voiding cystourethrogram may
reduce this risk. No prospective randomized clinical trials are available, however, to
adequately address the question of which patients require postnatal evaluation.
Summary
The postnatal management of prenatal hydronephrosis remains controversial. Sufficient
data are lacking to inform patient risk stratification. Therefore, early postnatal
evaluation of children with a history of any degree of prenatal hydronephrosis with an
ultrasound and voiding cystourethrogram is reasonable and may reduce the risk of
febrile urinary tract infection.
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Introduction
Fetal hydronephrosis is the most common anomaly
detected on antenatal ultrasound examination, affecting
1–5% of pregnancies [1]. Despite its frequency, the appropriate postnatal management of prenatal hydronephrosis
(PNH) is not well defined. Conflicting reports on the
clinical significance of PNH underpin the lack of consensus on how to manage it. The degree of PNH varies from
mild to severe, and intuitively, the degree of PNH should
correlate with the severity of the underlying etiology.
While this notion has been supported [1,2,3,4], the
lack of correlation between degree of PNH and severity of
etiology has also been well documented [5,6]. Due to these
inconsistencies, the appropriate postnatal evaluation of the
child with a history of PNH remains incompletely defined
and controversial [7].

Classification of prenatal hydronephrosis
The degree of PNH is inconsistently reported in the
literature, and this reflects a lack of consensus on PNH

grading. Most studies report the anterior posterior
diameter (APD) of the fetal renal pelvis at a gestational
age or specific trimester. In a recent large meta-analysis by
Lee et al. [1], PNH was classified into five groups based on
APD in the second and third trimester (Table 1). This
classification system includes two additional nonconventional classifications, mild/moderate and moderate/severe,
to account for reporting variability in the available literature on PNH. The use of three groups – mild, moderate,
and severe – based on APD in the second or third trimester
(Table 1), however, is sufficient for clinical practice, and is
consistent with the majority of available studies.

Clinical significance of prenatal
hydronephrosis
The risk of postnatal pathology determines the clinical
significance of PNH, and therefore directs postnatal evaluation and management. The most common pathological
processes include ureteropelvic junction obstruction
(UPJO) and vesicoureteral reflux (VUR), followed by
posterior urethral valves, ureteral obstruction, and other
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Table 1 Classification of prenatal hydronephrosis (PNH) by
anterior posterior diameter (APD)
APD (mm)
PNH classification
Mild
Mild/moderate
Moderate
Moderate/severe
Severe

Second trimester

Third trimester

7
<10
7–10
7
10

9
<15
9–15
9
15

Two additional groups, mild/moderate and moderate/severe, were
included in the metaanalysis by Lee et al. [1] to account for the variability
in the literature.

less common conditions [1,2,4]. The incidence of these
in relation to differing degrees of PNH is variably reported,
but the intuitive notion that more severe degrees of PNH
are associated with an increased risk for postnatal pathology
is well supported [1,4]. Lee et al. demonstrated that,
overall, the risk of any postnatal pathology per degree of
PNH was 11.9% for mild, 45.1% for moderate, and 88.3%
for severe. More specifically, the risk of UPJO increased
significantly with greater degrees of PNH, but the risk of
VUR was not significantly different among all severity
groups. Other groups, however, have reported a positive
correlation between degree of PNH and incidence of VUR;
that is, more severe degrees of PNH are associated with an
increased risk of VUR [8]. Available data suggest that VUR
is present in 17–38% of children with PNH [5,8,9], but its
significance is ill defined. The questions surrounding the
association of VUR with PNH are the basis for a large part of
the controversy related to the appropriate postnatal evaluation of PNH. Ultimately, and underlying pathology notwithstanding, the most important outcome measure is the
incidence of febrile urinary tract infection (UTI), but
standardized outcome reporting for PNH does not exist.
This makes it difficult for the treating physician to critically
evaluate the available literature, and virtually impossible to
derive evidence-based practice guidelines.
In an attempt to address the critical questions regarding
clinical outcome of PNH, Coelho et al. [2,4] reported in
two separate studies on the same patient cohort with a
mean APD of 10 mm (range 7.8–14 mm) and a median
follow up of 24 months. In their reports, three important
results were provided. First, in a multivariate model two
variables were identified as independent risk factors for
UTI – female gender and presence of uropathy [2]. The
incidence of UTI was approximately 10 times greater in
girls with VUR or UPJO than in boys without these
diagnoses. The authors suggested that clinicians pay
particular attention to this subset of patients. Second,
VUR in patients with PNH is clinically significant. The
overall incidence of VUR in their 192 patients was only 8%,
but 44% of these had a UTI in the follow-up period. Only
two patients underwent ureteral reimplantation, but
further follow-up data were not provided. Other authors

have reported that VUR associated with PNH may resolve
faster than VUR discovered following a febrile UTI
[10,11], highlighting the variable clinical behavior of
VUR. Coelho et al. also questioned the utility of prophylactic antibiotics, as 74% of their patients had their UTI
while on prophylaxis. A lack of data addressing compliance
with the prophylaxis regimen, however, precludes any
definitive conclusions. Lastly, Coelho et al. reported that
even patients with a history of mild PNH are at risk for
significant uropathy. Of the 89 patients with mild PNH,
18% had a significant uropathy (UPJO 7%, VUR 10%,
megaureter 1%). Moreover, 7.8% had a UTI during the
follow-up period, but the incidence of UTI was significantly higher among infants with moderate or severe PNH
(20%). Based on these data, the authors concluded that
mild PNH may not require invasive diagnostic testing
(voiding cystourethrogram – VCUG) but rather strict
clinical surveillance for UTI and progression of hydronephrosis. Whether these data are optimistic or pessimistic is
open to the readers’ interpretation, biases, and personal
experience. This author generally regards a 7.8% incidence of febrile UTI as unacceptably high when compared
with the 1% that is expected in the general population.

Postnatal evaluation
The understanding that any degree of PNH can be
associated with significant urological pathology can set
the stage for deriving a consistent approach to the evaluation of the child with a history of PNH. The ultimate
goal is the prevention of febrile UTI and its attendant risk
of renal damage. As discussed above, the inconsistencies
in the available literature make it difficult to stratify
patients solely on the basis of the degree of PNH. Some
groups have utilized the degree of hydronephrosis on the
first postnatal ultrasound to direct further evaluation [12].
Other studies, however, have demonstrated a lack of
association between postnatal sonographic findings and
underlying pathology [2,13]. Given the uncertainty of
its value and validity, it is difficult to rely solely on
ultrasonography in the postnatal evaluation of PNH. In
all cases except for severe bilateral PNH, we typically
obtain the first postnatal ultrasound in 2–4 weeks postnatally, which is consistent with most reports in the
literature. As alluded to above, the use of VCUG is
controversial. There are several papers that have recommended against VCUG in cases of mild or moderate PNH
based on data that may suggest that VUR in these cases
may not be clinically significant [2,4,5,12]. Based on
their large metaanalysis, Lee et al. [1] suggested that the
appropriate postnatal management of mild PNH remains
unclear, and that well defined prospective analysis is
required. Given the obvious inconsistencies in the literature, this author agrees with the absolute need for an
evidence-based algorithmic approach to postnatal evaluation and management of PNH based on standardized
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outcome measures. Considering the negligible risks
associated with VCUG in the neonatal period [14] and
the significant risk of VUR and UTI associated even with
mild PNH, however, it may be prudent in the meantime
to approach all patients with any degree of PNH in a
similar fashion – early evaluation with an ultrasound and
VCUG. Another related issue is whether antibiotic prophylaxis should be immediately administered to all
infants with a history of PNH. That discussion is beyond
the scope of this article, but protection against febrile
UTI while awaiting evaluation may also be considered.
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Conclusion
The postnatal management of infants with a history of
PNH remains controversial. Sufficient data to inform
patient risk stratification are lacking, but recent reports
suggest that even patients with mild PNH may be at risk
for febrile UTI related to VUR. Therefore, early postnatal evaluation of children with a history of any degree of
PNH with an ultrasound and VCUG is reasonable. Longterm prospective studies based on standardized outcome
reporting are necessary to formulate evidence-based
clinical algorithms.
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