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Narrative Review of Bilateral Congenital Hydronephrosis in a Newborn: A 
Multidisciplinary Approach

Abstract

Congenital hydronephrosis develops from an obstruction of urinary flow at the renal pelvis and ureter. There are three major 
presentations of congenital hydronephrosis: a blockage in the urinary tract, vesicoureteral reflux, and delay in the development 
of the ureters. Infants with congenital hydronephrosis are typically asymptomatic; however, in severe cases, lack of appetite, 
swollen abdomen, and frequent urinary tract infections may be seen. During the antenatal period, fetal ultrasound may detect 
hydronephrosis and postnatal ultrasound may be performed to locate the blockage or anatomical abnormalities within the 
urinary system.

The management of congenital hydronephrosis involves conservative treatment in most cases and requires continuous moni-
toring. Cases demonstrating severe renal dysfunction, severe hydronephrosis, bilateral renal involvement, or associated poste-
rior urethral valves should be recommended for surgical intervention to prevent chronic kidney disease. The overall prognosis 
of congenital hydronephrosis depends on the duration and severity of obstruction. 
We present a case report of a newborn diagnosed with bilateral hydronephrosis, highlighting key aspects of the patient's his-
tory, clinical course, diagnostic findings, and management.
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Introduction
Congenital hydronephrosis refers to the dilation of the renal 
pelvis and/or calyces due to an interruption in the natural flow 
of urine [1]. A series of anomalies can affect the urinary tract 
and lead to hydronephrosis; these include abdominal masses, 
vesicoureteral reflux, and blockages along the tract [1]. Hydro-
nephrosis can often be detected during the antenatal period via 
ultrasound; these cases are usually transient since two-thirds 
resolve spontaneously [2]. Some challenges to the early detec-
tion of hydronephrosis include oligohydramnios and maternal 
obesity [2]. Once detected, follow-up frequency can vary de-
pending on the severity of the condition and the presence of 
gestational complications. Bilateral fetal hydronephrosis, for 
example, should be monitored every four to six weeks [3]. A 
postnatal ultrasound is recommended during the first seven 
days of life to measure renal pelvis diameter and pinpoint re-
nal abnormalities [4]. Ultrasounds revealing a renal pelvis di-
ameter >10 mm or a Grade 3-4 hydronephrosis should be fol-
lowed by voiding cystourethrogram to look for vesicoureteral 
reflux [4]. If a Grade 3-4 hydronephrosis is not associated with 

vesicoureteral reflux, a diuretic renogram can help clinicians 
pinpoint areas of obstruction in the renal system [3].

Treatment plans are based on the cause and severity of the hy-
dronephrosis. Using ultrasound findings, the Society for Fetal 
Urology created a tier system that classifies hydronephrosis 
into four grades [5]. Grades 1-3 can be regularly followed 
up with ultrasound to assess improvements or changes since 
these are the most likely to resolve spontaneously [1]. Grade 
4 hydronephrosis, on the other hand, might require surgical 
intervention if there is renal damage or a significant decrease 
in renal function upon regular reassessment of the patient [1]. 
Congenital hydronephrosis places patients at an elevated risk 
of urinary tract infections; therefore, antibiotic prophylaxis is 
recommended for those with Grades 3-4 or those with a diag-
nosed vesicoureteral reflux [3].

Physicians should not rely on the Society for Fetal Urology 
Grading System alone when managing a patient with hydrone-
phrosis, as approaches can vary based on the anatomical struc-
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tures affected and the extent of renal involvement. Obstructions 
due to posterior urethral valves will require cystoscopic abla-
tion, while conservative management is recommended in those 
with obstructive patterns that maintain a Differential Renal 
Function (DRF) above 40% [3]. Cortical thinning in a Grade 
4 hydronephrosis case will indicate pyeloplasty [5], while the 
presence of medullary thinning without renal damage could be 
followed with a regular ultrasound [1]. Increases in medullary 
thinning between ultrasounds can skew management toward 
pyeloplasty or surgical correction, especially if the medullary 
thickness falls under 3 millimeters [6]. When pyeloplasty is 
warranted, DRF and renal pelvic collagen ratio can be used 
to predict the probability of postoperative renal function im-
provement. Those with a DRF < 35% have been shown to have 
poor postoperative outcomes. They also tend to have a higher 
collagen percentage in the renal muscle layer [7]. Declining re-
nal function is accompanied by increased collagen formation, 
which restricts the renal pelvis and can lead to irreversible and 
permanent damage to the renal structure [7].

Overall, the management of congenital hydronephrosis tends 
to adhere to a conservative approach, emphasizing follow-
up imaging and regular renal function assessments. Surgery 
should be reserved for those with declining renal function, as-
sociated posterior urethral valves, severe hydronephrosis, or 
bilateral renal involvement [3].

Case Presentation
We present a newborn male with a birth weight of 2.75 kg (6 
lb 1 oz) and a birth length of 19.5 inches (49.53 cm), which 
was delivered via cesarean section at a gestational age of 37 
weeks and 2 days. It is essential to note that this represents the 
mother's third pregnancy, with a medical history significant for 
thrombosis during her previous pregnancies. As a prophylactic 
measure, she was prescribed enoxaparin. The mother reported 
experiencing pronounced leg swelling and increased pain dur-
ing the current pregnancy, symptoms not observed in her prior 
pregnancies. She underwent a cesarean section at 37 weeks due 
to oligohydramnios during her last pregnancy. The decision for 
the cesarean section was also influenced by the diagnosis of 

Figure 1: (A) Mild right-sided pelvocaliectasis and (B) The right kidney measures 4.1 cm in length. 
(C) Minimal dilatation in the left renal pelvis. (D) The left kidney measures 4.2 cm in length.

congenital hydronephrosis in the fetus, as identified through 
antenatal ultrasound at 5 months gestation. The mother denied 
a history of hypertension and diabetes mellitus, illicit drugs, or 
alcohol use during pregnancy.

The Apgar scores at one and five minutes were 9. The newborn 
had no dysmorphic features and normal physical examina-
tions, including head, eyes, ears, nose, throat, chest, abdomen, 
pulses, hips, normal male genitalia, extremities, and neurologic 
assessments. The infant demonstrated healthy feeding patterns 
throughout the hospitalization and exhibited no concerning is-
sues. 
A renal ultrasound was ordered to assess renal anatomy and the 
severity of the condition that had been previously detected dur-
ing the antenatal ultrasound. The kidneys revealed mild right 
pelvocaliectasis and minimal dilation of the left renal pelvis 
(Figure 1). 
 
The infant was discharged at the age of 2 days, with a discharge 
weight of 2.63 kg (5 lb 12.7 oz) and a discharge length of 49.5 
cm (19.5"). The patient was discharged in stable condition and 
referred to a urologist for further evaluation of congenital hy-
dronephrosis. Primary care follow-up was scheduled for 3 days 
post-discharge.

A follow-up consultation with the urologist was conducted to 
discuss the results of the renal bladder ultrasound (RBUS) per-
formed on April 15, which confirmed persistent mild bilateral 
pelviectasis with no other new abnormalities of the kidneys. 
The assessment was somewhat limited due to an under-dis-
tended bladder. Based on these findings, the urologist recom-
mended continuing to monitor the patient with regular ultra-
sound examinations, with the next scheduled for August to 
assess any progression or resolution of the pelviectasis, as well 
as to evaluate the child's physical growth and development. 
The urologist also emphasized the importance of maintaining 
proper hydration to ensure normal urine flow and advised the 
mother to be vigilant for symptoms of a urinary tract infection 
(UTI), such as fever, irritability, or poor feeding, to address any 
potential complications promptly.
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Figure 2: Management and expected outcomes of Congenital Hydronephrosis [1-7].
This case highlights the incidental discovery of congenital hy-
dronephrosis in a newborn, emphasizing the need for a mul-
tidisciplinary approach involving neonatologists, pediatric 
urologists, and radiologists. The infant's overall health and 
positive outcomes from various screenings and examinations 
contribute to a favorable prognosis.

Discussion
Hydronephrosis is a pathological condition characterized by 
the dilation of the renal pelvis and calyces, resulting from urine 
stagnation or reflux. Antenatal hydronephrosis is often associ-
ated with various conditions, including vesicoureteral reflux, 
posterior urethral valves, and ureteropelvic junction obstruc-
tion [1]. Posterior urethral valves are a congenital malforma-
tion in the early development of the proximal urethra, believed 
to stem from the anomalous insertion of the mesonephric duct 
into the primitive fetal cloaca. This abnormality results in the 
formation of a membrane that obstructs the urinary tract [8]. 
On the other hand, Ureteropelvic junction obstruction hinders 
the urinary flow from the pelvis to the calyces. Intrinsic fac-
tors such as infoldings of the ureteral wall, a hypoperistaltic 
ureteral segment, or true strictures contribute to this condition. 
Less commonly, extrinsic causes like fibrosis bands, crossing 
vessels, or kinks may be responsible [1]. Lastly, vesicoureteral 
reflux, a prevalent anomaly in the urinary tracts of children, 
arises from the immaturity of the ureterovesical junction or 
secondary causes such as prune belly syndrome, posterior 
urethral valves, renal ectopia, or voiding dysfunction due to 
neurogenic bladder [9]. This intricate interplay of conditions 
underscores the complexity of urinary tract anomalies in both 
developmental and acquired contexts.

The advent of antenatal ultrasound marked a transformative 
two-stage shift in pediatric urology. What was once an initial 
inclination towards surgical intervention has evolved into a 
more conservative approach for managing conditions such as 
ureteropelvic junction obstruction, multicystic dysplastic kid-
ney, non-refluxing megaureter, and vesicoureteral reflux [10]. 
Upon the birth of an infant presenting with antenatal hydro-
nephrosis, a comprehensive evaluation becomes imperative 
(Figure 2). Clinical suspicion of congenital hydronephrosis 
prompts subsequent investigations, including ultrasonography 
and voiding cystourethrogram [9]. Immediate antibiotic pro-
phylaxis, utilizing commonly prescribed antibiotics like nitro-
furantoin, amoxicillin, TMP/SMX, and cephalosporins, aims 

to prevent urinary tract infections. However, the potential ad-
verse effects on children necessitate carefully considering the 
benefits versus risks [11]. 
Image Credits: Yesenia Brito, Cristian J. Contreras Flores, 
Ana I. Gonzalez, Arielle N. Washington, Mohamed N. Jabri

While the initial renal ultrasound is deferred until the second 
day of neonatal life, the debate over using a cystourethrogram 
persists [10]. Nevertheless, it is recommended for all patients 
with antenatal hydronephrosis. In cases of suspected bladder 
outlet obstruction, a voiding cystourethrogram is performed 
within the first few days of life, and to rule out vesicoureteral 
reflux, it is carried out within the first month of life [10]. A 
radionuclide renal scan serves as a valuable guide for interven-
tion by highlighting the differential function and drainage of 
the hydronephrotic fetal kidney. Implementing the Society for 
Fetal Urology's grading system for hydronephrosis is essential 
for classifying the degree of nephrosis of the fetal kidney. De-
spite this, prenatal hydronephrosis may often resolve spontane-
ously with the maturation of tubular function and an increas-
ing ability for reabsorption [10]. In cases necessitating surgical 
intervention for severe hydronephrosis, treatment options in-
clude pyeloplasty for pelvic-ureteric junction obstruction when 
renal function is below 40%, nephrectomy for dysplastic non-
functional kidneys, endoscopic valve ablation for posterior 
urethral valves, and ureteric reimplantation for vesicoureteric 
reflux [12]. This comprehensive approach underscores the nu-
anced management required in pediatric urology, balancing 
conservative strategies with targeted interventions based on the 
severity and nature of the condition.

While children with mild antenatal renal pelvic dilatation can 
often be discharged early, those with moderate to severe hy-
dronephrosis necessitate vigilant monitoring by a multidis-
ciplinary team. A study by Wolleneberg and colleagues [13] 
revealed that two-thirds of patients with severe antenatal renal 
pelvic dilatation required postnatal treatment, underscoring the 
importance of close follow-up in a specialized pediatric center. 
This approach involves a collaborative effort among various 
specialists to ensure comprehensive care for these children 
[13]. As the natural history and course of prenatally detected 
hydronephrosis are still being clinically defined, it becomes 
evident that collaborative efforts are indispensable. Through 
these collaborative efforts, proper clinical support can be pro-
vided, shedding light on the nuanced aspects of prenatally di-
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The case report on bilateral congenital hydronephrosis in a 
newborn male provides significant insights relevant to current 
practices in pediatric urology. Highlighting a case of prena-
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This case report enhances our understanding of congenital hy-
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Conclusion
Congenital hydronephrosis, stemming from anatomic abnor-
malities or blockages, can pose a threat to renal function if 
not promptly addressed. The most concerning complication is 
the progression to chronic kidney disease and eventual end-
stage renal disease. While congenital hydronephrosis is often 
asymptomatic in infants or discovered incidentally during 
routine fetal ultrasound, the standard protocol for workup and 
management involves continuous monitoring and conserva-
tive measures for mild cases. For moderate to severe instances, 
surgical intervention can become necessary. However, recent 

research advocates for a multidisciplinary approach, bring-
ing together neonatologists, pediatric urologists, and radiolo-
gists. This collaborative team can offer comprehensive care 
for infants with congenital hydronephrosis, ensuring accurate 
and timely diagnosis. This case report presents a mild case of 
congenital hydronephrosis, which was initially detected and 
monitored during the antenatal period. Renal ultrasound was 
performed postnatally to assess the extent of the condition, and 
a follow-up with a urologist was recommended. Although this 
case is expected to be resolved with conservative management 
alone, it was deemed appropriate to continue monitoring the 
patient to detect complications at the early stages and evaluate 
the need for a different course of action for complete resolu-
tion.
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