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ABSTRACT

Objectives: The objectives of this study were to evaluate the postnatal outcomes of neonates with antenatally detected hydronephrosis (ANH), to 
determine the prevalence of associated urinary tract anomalies such as pelviureteric junction obstruction (PUJO), vesicoureteral reflux (VUR), and 
posterior urethral valves (PUV), and to assess the requirement for surgical versus conservative management

Methods: This prospective observational study included 60 neonates diagnosed with ANH based on antenatal ultrasound criteria (anteroposterior 
renal pelvic diameter >4 mm in the second trimester or >7 mm in the third). Postnatal evaluations included serial ultrasonography and, in selected 
cases, micturating cystourethrogram. Hydronephrosis was graded using the Society for Fetal Urology system. Primary outcomes included resolution 
rates, incidence of urinary tract anomalies, surgical intervention rates, and urinary tract infection occurrence. Data were analyzed using SPSS v23. 
p<0.05 was considered statistically significant.

Results: Among 60 infants, 68.3% were male, with a male-to-female ratio of 2.2:1. Hydronephrosis was unilateral in 54 cases (90.0%) and most 
commonly left-sided. On initial postnatal ultrasound, 63.3% had mild, 25.0% moderate, and 11.7% severe hydronephrosis. Till the time of final follow-
up, 44 (73.3%) cases resolved spontaneously without intervention. Specific pathologies identified were PUJO (11.7%), VUR (13.3%), and PUV (3.3%). 
Surgical intervention was required in 13.3% of infants. The reduction in hydronephrosis severity from antenatal to postnatal imaging was statistically 
significant (p<0.001).

Conclusion: Most cases of ANH resolve without any interventions. Serial postnatal follow-up using ultrasonography is important for identifying infants 
at risk for the presence of clinically significant anomalies such as PUJ obstruction, VUR, and PUV. Regular follow-up facilitates timely intervention 
while avoiding unnecessary procedures in low-risk cases.
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INTRODUCTION

Antenatally detected hydronephrosis (ANH) is one of the common 
congenital anomalies identified on routine obstetric ultrasonography. 
Its incidence is reported to range from 1% to 5% of all pregnancies [1]. 
The widespread use of prenatal ultrasonography has led to an increased 
recognition of urinary tract anomalies with hydronephrosis constituting 
majority of these findings [2]. While many cases are transient and resolve 
spontaneously, a significant proportion of infants with ANH are at risk of 
having urinary tract pathologies. These pathologies include ureteropelvic 
junction obstruction, vesicoureteral reflux (VUR), and posterior urethral 
valves (PUV). If left untreated, these pathologies may eventually impair 
renal function [3]. Consequently, systematic postnatal follow-up and timely 
intervention remain critical for preventing long-term renal morbidity.

The natural history of antenatal hydronephrosis is variable, and its 
severity on prenatal imaging does not always reliably predict the 
underlying pathology or clinical outcome [4]. Mild cases often regress 
or remain stable without significant sequelae, whereas moderate-to-
severe hydronephrosis may suggest clinically relevant obstruction 
or reflux. Neonatal and infant follow-up depends on a combination 
of imaging modalities, including postnatal ultrasonography, voiding 
cystourethrography (VCUG), and diuretic renography. The timing and 
frequency of these postnatal investigations continue to be debated. 
Many researchers have recommended maintaining a balance between 
the need for early diagnosis on the one hand and the avoidance of 
unnecessary radiation exposure on the other hand [5].

The outcome of infants with ANH depends mainly on the timely detection 
of significant urinary tract pathology and the initiation of appropriate 
management that may even include surgical interventions. Several 
observational studies have reported favorable outcome in infants 
with mild hydronephrosis. However, cases associated with severe and 
significant obstructive uropathy may necessitate surgical interventions 
to prevent progressive renal damage [6]. Postnatal urinary tract 
infections (UTIs) represent a potentially preventable complication in 
these infants. This further underscores the importance of structured 
follow-up and prophylactic strategies. Thus, understanding the 
spectrum of outcomes following antenatal detection is essential for 
managing these infants [7].

Despite advances in prenatal and postnatal diagnostic approaches, 
there is a lack of consensus regarding standardized follow-up protocols. 
This is more so in terms of risk stratification, timing of interventions, 
as well as long-term surveillance. Some guidelines advocate aggressive 
postnatal imaging for all infants with ANH, while others recommend 
a selective approach based on severity and progression. This 
heterogeneity in follow-up protocols complicates clinical decision-
making and also makes it difficult to properly counsel the parents [8].

In this context, it is important to undertake studies that systematically 
examine the postnatal course and outcomes of infants diagnosed with 
ANH. Existing literature reports considerable variability in resolution 
rates, frequency of underlying uropathy, and long-term prognosis. 
Furthermore, there are controversies regarding predictors of adverse 
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outcomes and the most effective surveillance strategies. The present study, 
therefore, aims to address this knowledge gap by evaluating postnatal 
follow-up and outcomes in infants with ANH, with a focus on identifying 
risk factors for persistent or clinically significant hydronephrosis.

METHODS

This prospective observational study was carried out in the department 
of radiology of a tertiary care medical institute over a period of 2 years. 
A  total of 60 neonates with ANH were enrolled consecutively in this 
study on the basis of predefined inclusion and exclusion criteria. The 
sample size was calculated on the basis of an expected prevalence of 
postnatal urinary tract pathology in 35–40% of cases with ANH, with 
a 95% confidence interval and an allowable error of 10%. Using the 
standard statistical formula for a single population proportion, the 
minimum sample size required was 55. To account for potential loss 
to follow-up and incomplete data, 60 cases were finally included in the 
study. Antenatal hydronephrosis was defined based on ultrasonographic 
criteria as an anteroposterior renal pelvic diameter (APD) >4  mm in 
the second trimester or >7 mm in the third trimester. Informed written 
consent was obtained from the parents or legal guardians before 
enrolment. Since it was a purely observational study, institutional ethics 
committee approval was waived. Demographic details of all neonates 
were noted. A detailed clinical evaluation was done at birth, including 
sex distribution, perinatal history, and laterality of hydronephrosis and 
presence of any relevant family history of renal disease was noted.

Infants were systematically followed postnatally using a stepwise 
protocol. The first ultrasound was performed between the 3rd  and 
7th day of life. This was done to avoid underestimation due to neonatal 
oliguria. Follow-up ultrasounds were then scheduled at 1  month and 
again at 6 months of age to assess either progression or resolution of 
ANH. Infants with persistent or moderate-to-severe hydronephrosis 
at 6  weeks underwent further evaluation with micturating 
cystourethrogram (MCU). Each infant was followed for a minimum of 
6 months. The duration of follow-up was extended for selected infants 
who required surgical intervention. This was done to ensure a balance 
between identification of significant anomalies that may require 
interventions while minimizing unnecessary invasive investigations. 
Hydronephrosis was graded according to the Society for Fetal Urology 
(SFU) system on the basis of APD measurements on ultrasound 
examination [9].

Infants with persistent hydronephrosis beyond 6  weeks of life or 
those with moderate-to-severe hydronephrosis at presentation 
underwent further evaluation. This included the MCU to detect VUR 
and PUV. In selected cases, diuretic renography with technetium-99m 
mercaptoacetyltriglycine or diethylenetriaminepentaacetic acid is used 
to evaluate renal drainage and differential renal function in suspected 
pelviureteric junction obstruction (PUJO). For this study, “medical 
treatment” referred exclusively to conservative management, which 
included low-dose antibiotic prophylaxis to prevent UTI and treatment 
of symptomatic UTIs as required. These infants did not undergo 
surgical intervention during the follow-up period but were monitored 
with serial ultrasonography. Surgical intervention was recommended 
in cases of proven obstructive uropathy associated with impaired 
drainage or a decline in differential renal function.

The primary outcomes assessed were the rate of spontaneous 
resolution of hydronephrosis. The distribution of postnatal urinary 
tract anomalies such as PUJO, VUR, and PUV was also analyzed. The 
number of cases requiring surgical interventions and the incidence of 
UTI during the follow-up period was also noted. Each case was followed 
for a minimum of 6  months, with extended follow-up undertaken in 
infants requiring additional intervention.

Data were entered and analyzed using Statistical Package for Social 
Sciences version  23.0 (IBM Corp., Armonk, NY, USA). Continuous 
variables, such as APD, were expressed as mean ± standard deviation, 
while categorical variables, such as gender distribution, laterality, 

severity, and outcomes, were presented as frequencies and percentages. 
The Chi-square test was used to study associations between the severity 
of antenatal hydronephrosis and postnatal outcomes. Continuous 
variables were compared using Student’s t-test or one-way analysis of 
variance. For statistical purposes, a p<0.05 was considered statistically 
significant.

Inclusion criteria
•	 Neonates with antenatal ultrasonography performed after 20 weeks 

of gestation, showing APD >4 mm in the second trimester or >7 mm 
in the third trimester

•	 Both unilateral and bilateral cases of antenatal hydronephrosis
•	 Term neonates (≥37 weeks of gestation).

Exclusion criteria
•	 Neonates with major congenital anomalies incompatible with life
•	 Cases with known chromosomal syndromes
•	 Infants with incomplete antenatal or postnatal data
•	 Neonates born before 37 weeks of gestation.

RESULTS

Among the 60 neonates with ANH, 41  (68.3%) were male and 
19 (31.7%) were female. There was a male preponderance in studied 
cases with a male-to-female ratio of 2.2:1 (Fig. 1).

With respect to laterality, hydronephrosis was most commonly 
observed on the left side in 38  (63.3%) cases, followed by the 
right side in 16  (26.7%) cases, while bilateral involvement was 
noted in 6  (10.0%) cases. Regarding the gestational age at which 
hydronephrosis was first detected, majority were diagnosed between 
21–28  weeks in 32  (53.3%) cases, followed by 29–33  weeks in 
16  (26.7%) cases, 12–20  weeks in 8  (13.3%) cases, and above 
33 weeks in 4 (6.7%) cases (Table 1).

Fig. 1: Sex incidence in the study population (n=60)

Table 1: Gestational age at which fetal hydronephrosis was 
detected (n=60)

Parameter Side No. of cases Percentage
Unilateral versus bilateral Left 38 63.3

Right 16 26.7
Bilateral 6 10.0
Total 60 100 

Gestational age at the 
time of detection of 
hydronephrosis

12–20 weeks 8 13.3
21–28 weeks 32 53.3
29–33 weeks 16 26.7
33–37 weeks 4 6.7
Total 60 100
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On antenatal ultrasound examination, grading of hydronephrosis 
severity according to the SFU system showed that out of 60  cases, 
31  (51.7%) cases had mild hydronephrosis, whereas moderate and 
severe hydronephrosis was seen in 17 (28.3%) and 12 (20.0%) cases, 
respectively (Figs. 2 and 3).

On comparing antenatal with first postnatal ultrasonography, a 
significant reduction in the severity of hydronephrosis was observed. 
Antenatally, 38 (63.3%) cases were mild, 15 (25.0%) were moderate, 
and 7  (11.7%) were severe, whereas on the first postnatal scan, 
28 (46.7%) were mild, 9 (15.0%) were moderate, and 5 (8.3%) were 
severe. In addition, 18 (30.0%) cases demonstrated complete resolution 
of hydronephrosis on postnatal follow-up. Of the 18 cases that showed 
resolution on the first postnatal scan, the majority had antenatal 
APD measurements in the lower range (mean 5.6 ± 0.4  mm, SFU 
grade  1–2). This suggests that many of these represented borderline 
pelvic dilatation, which normalized promptly after establishment of 
neonatal diuresis. This reduction in severity and resolution of cases was 
statistically significant (p<0.001) (Table 2).

MCU was performed in selected cases, with more than half of the 
cases, i.e., 31  (51.7%), not undergoing the procedure. Among those 
evaluated, 10 (16.7%) had normal findings, while abnormalities were 
documented in the remainder. Pelviureteric junction obstruction was 
detected in 7 (11.7%) cases, unilateral VUR in 5 (8.3%) cases, bilateral 
VUR in 3 (5.0%) cases, and PUV in 2 (3.3%) cases. A further 2 (3.3%) 
infants showed equivocal or other findings (Table 3).

With respect to outcomes, 18  (30.0%) infants showed complete 
resolution of hydronephrosis on the first postnatal ultrasound, while an 

additional 26 (43.3%) resolved completely by the last follow-up without 
requiring any intervention. Among the remaining cases, 8 (13.3%) had 
persistent hydronephrosis and were managed conservatively with 
medical treatment, and 8 (13.3%) required surgical intervention during 
the follow-up period (Table 4).

DISCUSSION

This observational study was undertaken to analyze the postnatal 
course and outcomes of infants diagnosed with ANH. In this study, most 
cases of hydronephrosis were mild and resolved spontaneously whereas 
a subset required medical or surgical intervention. In this study, 73.3% 
of infants demonstrated complete resolution of hydronephrosis during 
follow-up, a figure consistent with the resolution rates of 60–70% 
reported by Lee et al. in a prospective study evaluating the natural 
history of ANH [10]. Similarly, Ismaili et al. reported that over 60% 
of mild-to-moderate ANH cases resolved without intervention [11]. 
Resolution of majority of cases without any interventions supported 
the conservative approach for low-grade hydronephrosis. However, in 
cases of severe hydronephrosis, further investigation and appropriate 
interventions may be required.

Our study reaffirmed the observation that male infants are more 
frequently affected by ANH. In this study, male-to-female ratio was found 
to be 2.2:1. Similar male preponderance in cases of ANH has also been 

Fig. 2: Severity of hydronephrosis on antenatal ultrasound

Fig. 3: Ultrasound image showing antenatally detected 
hydronephrosis with bilateral renal pelvic dilatation

Table 4: Outcome of infants with antenatally diagnosed 
hydronephrosis (n=60)

Outcome No. of cases Percentage
Completely resolved on the 1st postnatal 
ultrasound

18 30.0

Completely resolved by the last 
follow‑up without any intervention

26 43.3

Persistent but stable on medical 
treatment (antibiotic prophylaxis±UTI 
management)

8 13.3

Surgical intervention required 8 13.3
Total 60 100
UTI: Urinary tract infection

Table 2: Comparison of severity of hydronephrosis on antenatal 
and first postnatal ultrasound (n=60)

Severity of 
hydronephrosis

Antenatal 
ultrasound
No. of patients (%)

First postnatal 
ultrasound
No. of patients (%)

No hydronephrosis 0 (0.0) 18 (30.0)
Mild hydronephrosis 38 (63.3) 28 (46.7)
Moderate hydronephrosis 15 (25.0) 9 (15.0)
Severe hydronephrosis 7 (11.7) 5 (8.3)
Total 60 (100) 60 (100)
p<0.001 (Significant)

Table 3: Micturating cystourethrography findings in studied 
infants

MCU findings No. of cases Percentage
MCU not done 31 51.67
Normal MCU 10 16.67
Pelviureteric junction obstruction 7 11.67
Unilateral VUR 5 8.33
Bilateral VUR 3 5.00
PUV 2 3.33
Others/Equivocal 2 3.33
Total 60 100
MCU: Micturating cystourethrogram, VUR: Vesicoureteral reflux, PUV: Posterior 
urethral valve
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reported by Sairam et al., who noted a male predominance in 70% of 
their ANH cases [12]. Moreover, unilateral hydronephrosis (particularly 
on the left side) was more prevalent than bilateral involvement. Similar 
predominance of unilateral ANH has also been reported by Braga et al., 
who documented left-sided predominance in 60% of cases [13].

Our analysis showed that 25% of infants had moderate and 11.7% had 
severe hydronephrosis on initial postnatal ultrasonography. 38 (63.3%) 
infants had mild hydronephrosis (mean AP diameter of 5.8 ± 0.6 mm), 
while 15  (25.0%) had moderate hydronephrosis (mean AP diameter 
of 8.6 ± 0.7 mm) and 7 (11.7%) had severe hydronephrosis (mean AP 
diameter of 12.4 ± 1.2 mm). This categorization using SFU grading and 
AP diameter of renal pelvis correlates well with renal outcomes, as 
demonstrated by Riccabona et al., who reported that increasing APD 
and SFU grade are significant predictors of underlying obstructive 
pathology [14]. Diuretic renography and VCUG were employed 
selectively in infants with persistent or severe hydronephrosis. This 
selective approach has been endorsed by authors such as Cooper 
et al. who recommended a selective strategy to minimize unnecessary 
investigations without compromising diagnostic yield [15]. Our 
data showed a statistically significant reduction in the severity of 
hydronephrosis on follow-up ultrasound, confirming that a sizable 
proportion of infants initially diagnosed with moderate or severe ANH 
may improve without intervention.

Postnatal investigations identified pathologic causes in 25% of cases, 
with PUJO being the most common, followed by VUR and PUV. Similarly, 
Gradwell et al. also reported PUJO as the predominant pathology among 
neonates with persistent postnatal hydronephrosis. Pathologies, including 
PUJO and severe VUR, often necessitate surgical interventions [16]. The 
identification of VUR and PUV emphasizes the need for MCU in selected 
cases, particularly when hydronephrosis persists or is bilateral. Zerin et 
al. reported that VUR was the single most common urologic diagnosis 
and was the only postnatal abnormality in 9% cases of ANH. Based on 
these findings, the authors concluded that neonates with ANH should be 
routinely screened for reflux by voiding cystography [17]. Similarly, Herz 
et al. emphasized the role of early diagnosis and prophylactic antibiotics 
in reducing UTI incidence in these infants [18].

Approximately 13.3% of our cohort required surgical intervention, 
primarily for PUJO or high-grade VUR with renal impairment. This is 
similar to the results from a study by Onen, who reported a surgical 
intervention rate of 10–15% in infants with antenatal hydronephrosis 
who were followed postnatally for resolution or progression of ANH [19]. 
In contrast, the conservative management group, including those who 
received antibiotic prophylaxis without surgery, demonstrated stable 
or improved renal outcomes. This supports the framework proposed by 
Nguyen et al., who emphasized individualized management protocols 
based on hydronephrosis severity and functional studies, rather than 
a one-size-fits-all approach [20]. Despite variation in clinical practice, 
these studies support a stratified protocol that integrates serial 
ultrasonography and selective functional imaging to guide decision-
making.

CONCLUSION

Majority of the cases of ANH resolve spontaneously in infancy without 
the need for any active intervention. However, a small subset of ANH 
cases is associated with significant anomalies such as PUJO, VUR, or PUV 
that may require surgical intervention. Postnatal imaging, such as serial 
ultrasound examinations, enables the timely detection of pathologies 
such as PUJO, VUR, or PUV and guides further management, including 
the need for surgical interventions. Structured follow-up protocol, 
therefore, is important for the prevention of long-term renal morbidity 
while avoiding unnecessary invasive procedures in low-risk infants.
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