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INTRODUCTION
Hydronephrosis is a term that defines dilatation of the renal 
pelvicalyceal system (1). Ultrasonography is the first step among 
imaging options to diagnose hydronephrosis in the neonatal 
period. However, it is essential to confirm hydronephrosis that is 
diagnosed antenatally and to determine the degree of dilatation 
and obstruction (2,3). As second trimester ultrasonographic 
fetal screening became routine in follow-ups, the number of 
patients that have been suspected of having hydronephrosis 
in the antenatal period has increased (4). Indeed, in periodic 
ultrasonographic follow-ups, fetal hydronephrosis is seen in 
1–4.5% of pregnancies (1,5).

Hydronephrosis in newborns is not always secondary to 

obstruction in the urinary system, but some newborns with 
hydronephrosis may have structural or functional abnormalities 
in their urinary flow (2). The posterior urethral valve (PUV) 
describes the leaflets extending from the distal prostatic urethra 
to the external urinary sphincter (6). PUV is a common cause of 
bladder outlet obstruction with an incidence of 16 per 100.000 
live male births and can cause tubular damage and decrease the 
number of nephrons (7). Chronic renal failure and progressive 
kidney damage can be seen even in the neonatal period, although 
renal functions parallel the number of nephrons (4). Early 
diagnosis can reduce impairment in kidney functions (8).

PUV is the most common cause of chronic renal disease in males 
over the long term, with 17% of the patients progressing to end-
stage renal disease (9). If the patients progress to chronic kidney 
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disease, it is important to minimize new or ongoing damage to 
the kidney to improve long-term kidney survival and slow the 
progression to end-stage renal disease (10).

The frequency of PUV hydronephrosis among male babies who 
are diagnosed with hydronephrosis in neonatal intensive care 
units (NICU) is unknown. However, early detection of PUV is 
vital in preserving kidney functions, and in this study, we wanted 
to present PUV cases that were detected in the newborn period, 
the early outcomes of these cases, and the possible prognostic 
factors in the neonatal period.

MATERIALS AND METHODS
Marmara University Faculty of Medicine permission was 
obtained from the ethics committee with file number 09.2022.843 
for the study. The study was carried out in accordance with the 
Declaration of Helsinki.

We included all male patients who had antenatal or postnatal 
hydronephrosis diagnosis that was found in ultrasonographic 
imaging performed for any reason in our hospital’s NICU between 
January 2017 and December 2021 to assess the incidence in this 
retrospective study. We built a study group with PUV-diagnosed 
patients and recorded the birth week, birth weight, mode of 
delivery, antenatal hydronephrosis history, serum creatinine 
levels, urinary ultrasonography findings, and the need for urinary 
diversion before surgery for each patient. We defined the “poor 
outcome” by death or hemodialysis need in this study. The renal 
pelvis diameter of the more severely affected side was used for 
statistics.

Patients who have antenatal oligohydramnios, hydronephrosis, 
or urinary anomaly history were all undergone postnatal 
ultrasonographic evaluation. NICU staff also assessed PUV in 
patients with clinical signs like urinary retention, difficulties in 
placing a urinary catheter, or interrupted urination but without 
antenatal hydronephrosis history. The definitive diagnosis was 
made and surgeries were performing voiding cystourethrography 
and cystoscopy.

Statistical Analysis 

Data were presented as mean±standard deviation and median 
(interquartile range), depending on the distribution pattern. We 
used the Chi-square test to compare two independent groups with 
categorical variables, and Spearman’s rho test for correlation 
analyses. A p-value of <0.05 was considered significant. The 
open-source statistical package program JAMOVI 2.2.5 was 
used for statistical calculations.

RESULTS
Hydronephrosis (both antenatal and postnatal period) incidence 
was %2.7 in all male infants treated among NICU patients in 5 
years period. Also, PUV incidence was %0.5 in this period. PUV 
incidence was 20.5% (n=15) in all hydronephrotic patients, and 
58.8% in antenatal hydronephrosis diagnosed patients, on the 
other hand, 66.7% of PUV patients had hydronephrosis diagnosis 
in the antenatal period (Figure 1) (Table 1).

Figure 1. PUV and hydronephrosis diagnosed newborns

Table 1. Descriptive characteristics of PUV diagnosed patients (n=15)

Birth week 38.0 (36.6-40.0) weeks

Birth weight 2937±738 grams

Delivery type
66.7% (n=10) Cesarean section

33.3% (n=5) Normal spontaneous delivery

Renal pelvis diameter 7.75 (5.15-12) mm

Parenchyma echogenicity

Grade 0: 41.7% (n=5)

Grade 1:16.7% (n=2)

Grade 2:16.7% (n=2)

Grade 3: 25% (n=3)

Bladder wall trabeculation or 
increased thickness 86.7% (n=13)

Antenatal hydronephrosis 66.7% (n=10)

Data are presented as mean±standard deviation, median (interquartile range), 
and % (n)

Four patients without antenatal hydronephrosis or urinary 
anomaly history were diagnosed due to clinical suspicions such 
as interrupted urination, difficulties placing the urinary catheter, 
decreased urination, and urinary retention.

We could not reach the antenatal history of 9 PUV patients as they 
were born in other centers. Two patients had oligohydramnios, 
and two patients had anhydramnios in antenatal history. One 
patient referred to our clinic due to renal failure in the late 
neonatal period was diagnosed with PUV as an underlying 
disease. Two patients died due to anhydramnios, pulmonary 
hypoplasia, and its consequences within two days. None of the 
other patients needed dialysis.

The patients were relieved with a urinary catheter, but one of 
them needed a vesicostomy. One patient declined surgery. All the 
rest 11 patients underwent endoscopic primary valve resection 
and were discharged healthy. The median PUV resection time 
was 15 (8.5-27) days. Poor outcomes (death and dialysis therapy 
need) occurred in 3 patients. 
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As we assess factors associated with poor outcomes, parenchymal 
echogenicity and dysplastic kidney image in ultrasonography 
were statistically significantly correlated with poor outcomes in 
PUV patients.

In Chi-square test dysplastic kidney (p=0.009, X2:6.87), and 
parenchymal echogenicity (p=0.012, X2:11) statistically, u 
significantly increased poor outcome probability. The correlation 
results are given in Table 2.

Table 2. Correlation with poor outcome related factors

Spearman’s rho p

Birth week -0.076 0.797

Birth weight -0.092 0.753

Parenchyma echogenicity 0.804 0.003

Operation time -0.129 0.705

Renal pelvis diameter -0.225 0.705

Birth type 0.189 0.519

Antenatal hydronephrosis -0.067 0.821

Dysplastic kidney 0.701 0.005

Spearman's rank correlation test was used to analyze the relationship 
between factors and poor outcomes

In patients who were diagnosed with PUV, the diameter of 
the renal pelvis was measured as a minimum of 4.5 mm and a 
maximum of 30 mm. The renal pelvic diameters were less than 
or equal to 5 mm in 26.6% (n=4) of the patients. 

The median creatinine level in the first 7-10 days was 0.75 (0.54-
1.21) mg/dL and the mean “lowest creatinine detected during 
hospitalization” was 0.269 +/-0.157 mg/dL. A total of 8 patients 
had lower than 0.4 mg/dL creatinine levels. The serum creatinine 
levels were below 0.85 mg/dL in the remaining 3 patients out of 
a total of 11 patients.

DISCUSSION
In the literature antenatal hydronephrosis incidence is reported in 
1.6% of all pregnancies (both gender) (11), and PUV incidence is 
reported up to 1/3800 in all populations (12). Although antenatal 
ultrasonography is essential in detecting hydronephrosis and 
urinary system obstructions, it may miss some PUV cases. A 
study reported the sensitivity of prenatal ultrasonography as 
94% and the specificity as 43% (13). Two studies suggested 
that only 1/3 to half of PUVs could be detected in prenatal 
ultrasonography (12,14). Although antenatal screening has a 
vital role in diagnosing PUV, it can not detect or suspect all PUV 
cases. In NICU patients, we found 2.7% of hydronephrosis and 
0.5% of PUV prevalence in male infants and fetuses in our study. 
In our study, we diagnosed PUV in 58.8% of the patients with 
antenatal hydronephrosis. Antenatal hydronephrosis was also 

present in 66.7% of the patients with PUV.

Severe fetal hydronephrosis is usually associated with significant 
postnatal uropathy and often requires surgery (15,16). A total 
of four PUV patients who have clinical symptoms such as 
interrupted urination, difficulties placing urinary catheter 
because of probably narrow urethra, decreased urination, and 
urinary retention had been diagnosed in the neonatal period 
with insisted imaging tests upon clinician’s suspicion. We know 
antenatal ultrasonography imaging is essential in PUV diagnosis 
yet is not enough in atypical cases. A demonstrative voiding 
cystourethrography of non-antenatal hydronephrosis-diagnosed 
newborns, who were investigated further after having difficulties 
placing the urinary catheter, is presented in Figure 2. 

Figure 2. Voiding cysto-ureterogram of a non-hydronephrotic PUV

Early ultrasonography may mislead clinicians because postnatal 
first ultrasonographic imaging may be deceptively normal. 
A study observed that 21-28% of children who were found to 
have hydronephrosis during their prenatal follow-up had normal 
postnatal ultrasonographic imaging on their first screen. They 
found that 45% of children with this normal USG had abnormal 
USG results at follow-up (17). Studies reported that 5% of 
those requiring surgery for obstructive uropathies had normal 
USG results in the first week (18), and 15% of children with 
prenatal hydronephrosis developed progressive hydronephrosis 
after the first postnatal USG, which resulted in normal (19). The 
timing of postnatal ultrasonographic imaging is crucial because 
hydronephrosis severity may not be apparent until 48 hours after 
birth, partially due to dehydration (20,21). The first postnatal 
US should be delayed at least 48 hours after delivery, except 
for oligohydramnios, urethral obstruction, bilateral high-grade 
dilatation, and concerns about patient compliance with postnatal 
evaluation (22). We performed urinary system ultrasonographic 
imaging after the postnatal 48th hour in patients with no suspected 
urinary system obstruction. A total of 4 patients were diagnosed 
with PUV in after-48th-hour ultrasonography imaging.

Anteroposterior renal pelvic diameter usually is less than 3 mm 
in 99% of infants (23). Antero-posterior renal pelvis diameter 
threshold value of 4-5 mm is widely used in the third trimester 
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to select patients who require postnatal examination during 
pregnancy (24). However, there are also publications using 
a threshold value of 7-10 mm for the anterior-posterior renal 
pelvis diameter for urinary system dilatation, but there should 
be no pelvicalyceal enlargement in this dilatation but normal 
parenchyma and ureters/bladder appearances (23). In patients 
who were diagnosed with PUV, the median diameter of the pelvis 
were 7.75 mm and a minimum of 4.5 mm, and a maximum of 
30 mm. The pelvic diameters were less than or equal to 5 mm 
in 26.6% (n=4) of the patients in the postnatal period. We 
believe clinicians should be alerted for PUV with even mild 
hydronephrosis in NICU babies. 

It is reported that increased renal echogenicity is a future 
indicator for end-stage renal disease in later childhood follow-
ups (25). Increased renal echogenicity is also an indicator of 
renal dysplasia in PUV patients (26). In another study conducted 
with 2-16 years children renal parenchymal echogenicity was 
reported as a risk factor for end-stage kidney disease (27). In 
our study group, increased renal parenchymal echogenicity was 
a risk factor for hemodialysis and death in the neonatal period.

Antenatal ultrasonographic findings in PUV include an overly 
distended bladder and thickened bladder wall (normal <2 mm, 
pathological >3 mm), bilateral or unilateral hydroureteronephrosis, 
oligohydramnios, and voiding dysfunction. Other findings 
include hyperechogenicity in the kidneys, renal dysplasia, renal 
cortical cyst, oligohydramnios, urinoma, or fetal ascites (8). In 
our study, 86.7% of the patients had bladder trabeculation and 
increased bladder wall thickness. One patient had a renal cortical 
cyst, and two patients had urinoma. These findings should be 
considered by clinicians and lead to further diagnostic tests for 
PUV.

Oligohydramnios may represent PUV in the antenatal period 
especially if it is associated with hydronephrosis (28). Further, 
oligohydramnios is reported as an independent factor for chronic 
kidney disease among congenital urinary anomalies (29). All 
patients diagnosed with posterior urethral valves (PUV) were 
under the follow-up of other medical centers during the antenatal 
period and following to delivery referred to our institution. 
Unfortunately, we were unable to access amniotic fluid data 
due to this referral process. It should be noted that two patients 
with PUV were born with anhydramnios at our hospital, which 
resulted in lung hypoplasia and subsequent mortality during the 
early postnatal period.

In surgical treatment, after relief with a urinary catheter, 
endoscopic primary valve ablation is performed in acute 
treatment when the baby is stable. Premature infants may not have 
a wide enough urethra for ureteral-cystoscopy, and these infants 
often require urinary diversion with cutaneous vesicostomy (4). 
Endoscopic primary valve resection was performed in all our 
patients, and we did not need a urinary diversion.

PUV carries a potentially high risk for urological and renal 
sequelae, which may develop into chronic kidney disease. 

The lowest creatinine value measured in the postnatal first year 

(NADIR creatine) is the most critical data in prognosis (30). 
However, recurrent urinary tract infections are also associated 
with the risk of new renal scar formation and secondary nephron 
loss in children (31). However, in multivariate analysis, NADIR 
creatine is a more decisive prognostic risk factor for end-stage 
kidney disease than VUR and recurrent infections (32). In the 
first year of life, all patients with NADIR creatine>0.85mg/dL 
progress to chronic renal failure. Chronic renal failure is of 5.3% 
incidence at values <0.4mg/dL, and 28.3% in the intermediate 
values (10). During our study, it was not feasible to conduct a 
one-year follow-up on patients. However, the median serum 
creatinine level was recorded as 0.75 mg/dL between 7 to 10 days 
post-surgery, while the average "lowest creatinine level detected 
during hospitalization" was found to be 0.269 mg/dL. 8 patients 
had below 0.4 mg/dL creatinine and 3 patients’ creatinine levels 
were below 0.85 mg/dL. This result suggests a good outcome for 
renal functions for infantile period diagnosed PUV patients.

The best solution that modern medicine can offer these children 
to improve their long-term health is a close nephrological-
urological follow-up after birth to maintain peak bladder 
and kidney function, and of course, early-term diagnosis (6). 
Clinicians must detect atypical presentations of PUV to preserve 
kidney functions, even in non-hydronephrotic newborns.

Strengths and Weaknesses of the Study 

This is a tertiary center study, and the number of the patient 
group is low. Thus, all the patients were undergone diagnosis 
and therapy with the same NICU staff in a third-stage referral 
NICU center.

CONCLUSION
A pelvis diameter threshold of 5 mm is not helpful in a quarter 
of PUV patients. Mild hydronephrosis may be a sign of PUV. 
Clinicians shall not miss atypical PUV presentations, like urinary 
retention, difficulties in placing a urinary catheter, or interrupted 
urination. Neonatal period diagnosed PUV cases are expected 
favorable kidney function outcomes. Dysplastic kidneys and 
increased renal echogenicity are related to poor outcomes.
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