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Abstract

Objective: The aim of this study was to report the outcome of infants with
antenatal hydronephrosis.

Methods: All patients diagnosed with isolated fetal renal pelvic dilatation (RPD)
were prospectively followed between January 2009 and December 2010. The
events of interest were the presence of uropathy, requiring surgical intervention,
RPD resolution and urinary tract infection (UTI). The diagnosis was established by
ultrasound in 49 neonates with antenatal hydronephrosis (ANH) and they were
submitted to a specific post-natal evaluative protocol with a follow-up period of
2 years. RPD was classified as mild (5-9.9 mm), moderate (10-14.9 mm) or severe
(215 mm).
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Results: A total of 49 patients were included in the analysis; 32 were allocated to
the group of non- significant findings (65.3%) and 17 to the group of significant
uropathy (34.6%). It was detected that 8 (16.3%) of the group of significant uropathy
had ureteropelvic junction obstruction (UPJO), 3 (6.1%) had vesicoureteral reflux
(VUR), and 3 (6.1%) had posterior urethral valves (PUV). 9 patients (18.3%) required
surgical intervention because of obstructive uropathy. Of the 49 infants with RPD,
20 (40.8%) presented UTI and 32 (65.3%) presented RPD resolution during follow-
up. In our prospective study, it was shown that 81.9% of infants with moderate
RPD had UTI during follow-up.
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Conclusion: Our findings suggested that, in contrast to patients with mild/severe
RPD, infants with moderate RPD required a strict clinical surveillance for UTI.
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postnatal screening. Over the past 15 years, there has been
ongoing progress in the understanding of the pathophysiology
and natural history of urinary tract abnormalities [7,8]. Yet,
there are still many challenges and controversies concerning
the definition and clinical significance of mild isolated renal
pelvic dilatation. It is obvious that not all dilatations have the
same clinical relevance; moreover, their antenatal and postnatal
evolution varies [9]. Therefore, there has been controversy in
the literature over the best work-up and follow-up after birth
[10,11]. A recent meta-analysis concluded that children with mild
antenatal hydronephrosis may have a risk of postnatal anomaly,

Introduction

Collecting system dilatation, which may also involve the renal
pelvis dilatation (RPD) and/or the ureter, is the most common
abnormality detected by pre- or postnatal sonographic screening
for congenital anomalies of the kidney and urinary tract (CAKUT),
which may involve the renal pelvis dilatation (RPD) and/or
the ureter [1,2]. A number of studies have investigated the
significance of isolated antenatal RPD persistent after birth as
an indicator of developmental abnormalities of the urinary tract,
such as vesicoureteral reflux (VUR) and ureteropelvic junction

obstruction (UPJO) [3,4]. For diagnostic purposes, it has been
indicated that prenatal sonography is less sensitive than postnatal
sonography [2,3], however; up to now, only few studies have
reported neonatal screening [5,6]. Within our knowledge, no
study has investigated the natural course of RPD detected during
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however; further prospective studies are required to determine
the optimal management of these children [4]. We here in report
a prospective study conducted to determine the incidence of
postnatal urologic pathology of the infants diagnosed with RPD

1



2016

Annals of Clinical and Laboratory Research

during the antenatal period, and its natural course during the
second year of life.

The objective of this present study was to assess the patients with
persistent postnatal antenatal hydronephrosis, clinical outcome
of infants with isolated antenatal hydronephrosis prospectively
followed, and to establish prognostic data regarding antenatal
hydronephrosis using the RPD.

Materials and Methods

69 subjects consulted by reason of antenatal hydronephrosis in
the Division of Pediatric Nephrology at Ege University between
January 2009 and December 2010 were enrolled in the study.
The grades of ANH were recorded according to the week of
gestation. This study has been approved by the ethics committee
of our institution and has been performed in compliance with the
ethical standards stipulated in the 1964 Declaration of Helsinki.
Inclusion criteria were: presence of RPD equal to or greater than
5 mm on prenatal ultrasound after 28 weeks of gestation, at least
6 months of follow-up, and at least two postnatal ultrasound (US)
scans. A total of 20 patients were excluded from the analysis, for
6 were lost to follow-up and others presented a duplex system
with ureterocele (seven), hypoplastic kidney (five) and horseshoe
kidney (two). A total of 49 infants were followed for 24 months.

RPD was defined as mild (5-9.9 mm), moderate (10-15 mm), and
severe (>15 mm). Resolution was considered to occur when the
anteroposterior diameter (APD) of the renal pelvis was <5 mm on
two consecutive sonograms [12,13].

The postnatal US scans were performed by the same trained
operator using a Siemens machine (Sonoline Prima SLC, 5 MHz
probe, Erlangen, Germany). Evaluation of collecting system
dilatation that is based on a single renal pelvis APD measurement
can be influenced by dynamic and physiologic distension of the
urinary collecting system, we examined all patients by considering
the degree of bladder distension (empty/extended).

The first postnatal US scan was performed at a median time of
13 days of life (range 1-20 days). After the initial US, patients
underwent urinary tract imaging according to a systematic
protocoldescribedin detail elsewhere [14,15]. Urine cultures were
obtained at monthly follow-up visits. Also, it was recommended
that urine samples should be collected during any unexplained
febrile episode. Urinary tract infection (UTI) was defined as
the presence of more than 100,000 cfu/ml in urine obtained
by bag or from a midstream sample, with fever (38.0°C =) and/
or urinary symptoms. VUR was classified into five grades using
the classification proposed by the International Reflux Study
Committee [12].

Antibacterial prophylaxis was not given to patients without VUR
and those with RPD <10 mm. However, antibiotic prophylaxis was
used until the end of the first year of life in patients with RPD >10
mm and until the resolution of reflux in patients with VUR.

UPJO was defined as the presence of isolated RPD associated
with an abnormal diuretic renogram pattern. A non-operative
treatment approach was attempted in patients with apparent
UPJO, renal units with good function (>40%) as ascertained by a
DMSA (technetium-99 dimercaptosuccinic acid) scan, regardless
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of the pattern on DTPA (intermediate or obstructed). Anderson-
Hynes dismembered pyeloplasty was performed in surgical
treatment of renal units with <40% uptake.

Renal scarring was defined as the image showing the distortion
of renal contour, or a complete loss of radioactivity localization
monitored on two Tc-99 DMSA scans performed at an interval of
at least six months [10].

Patients were assigned to two groups according to presence
of uropathy (non-significant findings vs. significant uropathy).
Combined data obtained by voiding cystourethrogram (VCUG),
renal scintigraphy, and sequential US were used as the reference
standard. Significant uropathy was defined as the presence of
urinary tract abnormality such as VUR, posterior urethral valves,
ureteropelvic junction obstruction and ureterovesical junction
obstruction. In the absence of recognized uropathy, renal pelvis
dilatation was described as idiopathic dilatation and regarded as
a non-significant finding in the analysis. Extra-renal pelvis was
considered as a normal variant and included in the group of non-
significant findings. Renal units with fetal renal pelvis dilatation
not confirmed on postnatal ultrasound and negative findings on
VCUG were labeled as transient dilatation and were included in
the group of non-significant findings.

Statistical Analysis

Chi-square test was used for the statistical analysis. Normally
distributed data were expressed as the mean + standard deviation
(SD). The t-test, analysis of variance (ANOVA), and Fisher’s exact
test were used for the comparison of parameters.

Results

Of 49 subjects diagnosed with ANH, 37 were boys and 12 were
girls. The male to female ratio was found as 3/1. The gestational
week at which ANH was detected ranged from 28 (the earliest) to
40 weeks (median 31" week). Nine patients (18.3%) had bilateral
hydronephrosis, and 40 (1.6%) had unilateral hydronephrosis.
The incidence of left-sided hydronephrosis was detected as 55.1%
(n=27), right-sided hydronephrosis as 26.5% (n=13).

Out of 49 subjects, it was found that 32 had mild hydronephrosis
(HN), 11 had moderate HN, and 6 had severe HN. During the
postnatal follow-up, 32 patients were observed to have RPD
resolution until the age of 2. The incidence of RPD resolution in
patients with ANH was determined to be 65.3% until the age of 2.

Of 49 infants, 32 were assigned to the group of non-significant
findings (65.3%) and 17 to the group of significant uropathy
(34.6%). When 17 cases of ANH were examined, 8 (16.3%) were
found to have UPJO (ureteropelvic junction obstruction), 3 (6.1%)
had UVJO (ureterovesical junction obstruction), 3 had (6.1%)
VUR, 3 had (6.1%) PUV (posterior urethral valves). 9 of 49 subjects
underwent surgical procedures due to the presence of obstructive
uropathy. The characteristics of these cases are depicted in Table
1. The incidence of development of renal scarring in ANH cases
was found 12.2%.

Renal scarring was detected in 6 cases by DMSA scanning. These
6 subjects had severe hydronephrosis during the intrauterine
period. Posterior urethral valve was detected in 3 subjects during
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the examination performed by cystoscopy. Valve resection was
performed in these subjects in the early postnatal period.

VUR was detected in 3, and all of them were female subjects. It
was found that these 3 subjects had moderate hydronephrosis
when their grades of hydronephrosis were examined. Of 49 cases,
20 were detected to have UTI at least once. The incidence of UTI
in antenatal hydronephrosis was determined as 40.8%.

Mild, moderate and severe ANH incidence of renal skaring, UTI
and need for surgical intervention was showed in Table 2.

Discussion

Hydronephrosis is the predominant prenatal ultrasound finding
in mostly clinically asymptomatic individuals, and therefore
counselling the parents of an affected child is a very important
aspect of care. The prognosis is related to the degree of
hydronephrosis and its spontaneously resolution. However,
challenge in the management of urinary tract dilatation is to
decide which child should be monitored, have medication or be
operated on.

Our study confirms that children with any grade of ANH present
a higher risk of postnatal urinary tract anomaly, as indicated by
Lee et al. [4].

In our study, the incidence of significant uropathy in infants with
isolated antenatal renal pelvic dilatation was found approximately
34.6%. Graziela et al. determined the incidence of significant
uropathy as 40.6% during the follow-up of 192 cases [16]. The
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incidence of significant uropathy varied from 30% to 40% in other
studies conducted, which is in concordance with our results
[10,17].

Recently, Lee et al. [4] performed a meta-analysis in order to
determine whether the degree of antenatal hydronephrosis
and related antenatal ultrasound findings were associated with
postnatal outcome. They concluded that patients with moderate
or severe antenatal hydronephrosis have a significant risk of
postnatal anomaly, indicating that comprehensive postnatal
diagnostic management should be performed. However, they
pointed out that the outcome was not clear for infants with
mild antenatal hydronephrosis and further prospective studies
are required to determine the optimal management of these
children. In our study 34.3 % of infants with mild RPD presented
UTI.

A small number of studies have been conducted on the incidence
of UTI in children with antenatal hydronephrosis. As in other
series, infants with severe RPD had a higher incidence of UTI
throughout follow-up [18]. It may be remarked that, however;
the cumulative incidence of UTI was divergent severe/mild/
moderate RPD presented. Virtually only infants with severe RPD
had no UTI, whereas children with moderate RPD presented
incidence of episodes of UTI 81.8% (Table 2).

During the follow-up of 146 subjects with antenatal
hydronephrosis performed by Anderson et al., the incidence of
UTI was found 8% [19]. In a study conducted by Graziela et al.,
the cumulative incidence of UTI was demonstrated as 39%, 18%,

Table 1 Characteristics of ANH Subjects with obstructive uropathy and had surgery.

Gestational ANH RPD of

Operation Time

week of ANH ST grade The Affected Kidney (mm) Diagnosis Operation

1 32 E severe Right 20 mm (8)Vi[e) Right pyeloplasty 1. month

2 40 E moderate Right 25 mm UPJO Right pyeloplasty 6. month

3 28 K mild Right 5 mm; Left 5 mm UPIO Left pyeloplasty 12. month

4 36 E severe Right 28 mm UPJO Right pyeloplasty 6. month

5 18 E severe Left 25 mm UPJO Left pyeloplasty 3. month

6 32 E severe Left 12 mm uvJO Left pyeloplasty 6. month

7 32 E severe  Right 12 mm; Left 10 mm PUV Posterior urethral valve 3. day
ablation

8 36 E severe  Right 16 mm; Left 12 mm PUV Posterior urethral valve 10.day
ablation

9 32 E moderate  Right 11 mm; Left 12 mm PUV Posterloarblil;:i:)hr:al VEluE 15.day

ANH: Antenatal Hydronephrosis; RPD: renal pelvis dilatation; UVJO: ureterovesical junction obstruction; UPJO: ureteropelvic junction obstruction;

PUV: Posterior Urethral Valves

Table 2 Postnatal Clinical Characteristics According to the Degree of Antenatal Hydronephrosis.

Mild n (%) Moderate n (%) Severe n (%)

Degree of ANH 65.3%(32) 22.4%(11) 12.2% (6)

Month 12 Frequency of RPD resolution 31.2%(10) 27.2% (3) 26.5%(13)
Month 24 Frequency of RPD resolution 84.3% (27) 45.4% (5) -

Frequency of renal scarring 3.1% (1) 9.09% (1) 66% (4)
Frequency of obstrU(.:tivet uropathy development and 3.1% (1) 18.1% (2) 100% (6)
surgical intervention
Frequency of UTI 34.3% (11) 81.8% (9) -
UTI: Urinary Tract Infection; ANH: Antennal Hydronephrosis
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and 11% at 36 months of age for severe, moderate, and mild RPD,
respectively [16]. In another study, UTI was observed to occur in
eight infants (3.6%) with isolated moderate RPD at 7-12 months
of age [20,21]. In our study, the incidence of UTI in cases with
mild ANH was determined as 34%, while it was found 81% in
cases with moderate ANH. No UTI was detected in subjects with
severe ANH.

Cheng et al. [20] reported ultrasonographic outcome of 57
patients with isolated ANH and suggested that, during a mean
follow-up time of 23 months, 82% of children presented normal
renal pelvic diameter or mild pelviectasis. In a study conducted
on infants with moderate RPD, it was observed that 91.9% of the
group study presented a spontaneous normalization on the renal
US [22]. In another study, the incidence of resolution at 5 years of
age was 60%, 44%, and 36% for mild, moderate, and severe RPD,
respectively [16]. In our study, RPD resolution was present with
an incidence rate of 84.3% in cases diagnosed with mild RPD, and
45.4% in those with moderate RPD until the age of 2 (Table 2).

The incidence of postnatal significant uropathy was reported
according to the degree of ANH as 11% in mild RPD, 45% in
severe RPD, and 85% in severe RPD [21]. In our study, significant
uropathy was detected in 21% of cases with mild RPD, in 54%
cases with moderate RPD, and in 100% of cases with severe RPD.

To make an interpretation of ANH etiology is a hard task, however;
UPD, considered as the most common etiological cause, can
demonstrate a table of mild, moderate, and severe ANH.

The frequency of surgical intervention was found 15% during the
follow-up performed by Graziela et al. [16]. Out of 49 subjects,
pyeloplasty was performed in 6 (%12.2), and 3 underwent valve
resection in our study. Clearly, this result shows compliance with
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that of Graziela, and 10-15% of patients with ANH require surgical
intervention.

It was very interesting that in mild ANH UTI was high and the
incidence of postnatal renal scarring was elevated with 12.2%
in our study. During the follow-up of 146 cases with antenatal
hydronephrosis, the incidence of postnatal renal scarring was
determined as 2.4% in the literature. This can be explained by
the frequency of UTI and showed us the necessity of postnatal
antibiotic prophylaxis therapy.

It is important to point out the limitations related to the clinical
design of our study. The possible main weakness is the inevitable
complexity involved in classifying patients into groups such as
“significant uropathy” and “idiopathic pelvic dilatation”. It is
clear that there is an intermediate zone between an idiopathic
pelvic dilatation and an apparent UPJO. On the other hand, the
prospective design of the study may reinforce our findings and
perhaps eliminates the misclassification of patients.

As a result, it was demonstrated that neonates diagnosed with
hydronephrosis had non-significant findings with the frequency
of 65.3%, and therefore; the least invasive intervention should
be considered. During the antenatal period, RPD resolution
accompanied by obstruction was not present in 84.3% of
subjects with mild HN, and in 45.4% of those with moderate
HN until the age of two. Patients with severe RPD presented a
higher frequency of uropathy and need for surgical intervention
and a slower rate of resolution of pelvic dilatation. Cases with
moderate RPD should be closely followed in terms of UTI. This
study analyzed the postanatal course of the cases diagnosed with
HN and graded as mild, moderate, and severe during the prenatal
period and in this respect, aimed to determine a prevision.
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