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Abstract

Background: The posterior urethral valve (PUV), which affects 1 in 8000 male newborns, is the most frequent
congenital abnormality. It is the most frequent obstructive factor in children with end-stage renal failure. For
these children, the long-term issues are vesicoureteric reflux, recurrent UTIs, voiding dysfunction, and late-onset
renal failure. There aren't many long-term outcome studies of PUV in Indian children. These studies mostly
focus on the surgical elements. The objective of the study is to evaluate the long-term effects of PUV on renal
function and the growth of these children.

Methods: The study was conducted at Ruban Memorial Hospital, New Patliputra Colony, Patna, Bihar from
January 2024 to June 2024. The study comprised thirty children who had posterior urethral valves and were at
least five years post-surgery. Records were consulted to determine the age, serum creatinine level, and presence
or absence of vesicoureteric reflux for each children. Stunting, renal failure (GFR, tubular functions), and
bladder functions were evaluated as outcomes. The findings were analyzed.

Results: A total of thirty children were examined. The range for the presenting age was six years old to prenatal
detection. A little over 46.6% of patients showed up between 0 and 1 month, 36.6% between 1 and 12 months,
and 16.8% between 1 and 6 years. Three months old was the average age at presentation. 33% of infants had
their first operation while still in the neonatal stage. Twenty of the 28 children who underwent antenatal
ultrasounds had normal USS, while eight (28.5%) had hydronephrosis that was identified before birth. Out of
eight, five had oligohydramnios that were linked. GFR was 90 m/m/1.73 m? in all five of these children at the
time of follow-up.

Conclusion: One-third of patients had poor bladder function. In the therapy of all children with posterior
urethral valves, interventions as and when necessary during follow-up are crucial. By using a team of
pediatricians, pediatric surgeons, and pediatric nephrologists, comprehensive care should be the standard.
Keywords: Renal Function, Posterior Urethral Valve, Vesico Uretric Reflex.
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Introduction

A male infant with posterior urethral valve and is caused by a disc of tissue distal to the

abnormality has an obstruction in the development
of the urethra and genitor urinary system. An
obstruction in the posterior male urethra known as
a posterior valve results from faulty in vitro
development. H.H. Young originally identified
posterior urethral blockage in 1919. There are three
types: type 1 is the most prevalent type and is
caused by anterior fusion of the plicae colliculi;
type 2 is the least prevalent type and is caused by
vertical or longitudinal folds between the
verumontanum and proximal prostatic urethra and
bladder neck; and type 3 is a less frequent variant
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verumontanum and is also theorized to be a
developmental anomaly of congenital remnant
Voiding cystourethrograms are specific for
diagnosis and are distinguished by abrupt urethral
caliber tapering off at the verumontanum. In more
than 50% of cases, vesicourethral reflux is present.
Cystoscopy can also be used to make a diagnosis.
In newborn males, it is the most typical reason for
bladder outlet obstruction. The severity of the
illness ranges from mild to severe. The more severe
cases, which may include renal and respiratory
failure due to low amniotic fluid levels, need
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special care and continuous monitoring. The milder
instances are followed conservatively. Disorders of
the posterior urethral valve occur once per 8,000
births.

The endoscopic treatments for severe forms of
posterior urethral valve include vesicostomy
followed by valve ablation, pyelostomy followed
by valve ablation, and primary valve ablation.

Material and Methods

This study was conducted at Ruban Memorial
Hospital, New Patliputra Colony, Patna, and Bihar
from January 2024 to June 2024.

The study comprised thirty children who had

years post-surgery. Records were consulted to
determine the age, serum creatinine level, and
presence or absence of vesicoureteric reflux for
each kid. They were clinically evaluated at the
follow-up. The measurements of height and weight
followed standardized practices. An abdominal
ultrasound and Dbiochemical analyses were
performed. Stunting, renal failure (GFR, tubular
functions), and bladder functions were evaluated as
outcomes.

The mean, chi-square test, and Mann-Whitney V'
tests were used to analyze the results. To evaluate
the risk factors for GFR decline, a univariate
analysis was performed.

posterior urethral valves and were at least five Results
Table 1: Age of patients
Age Percentage
0 to 1 month 46.6%
One month to 1 year 36.6%
One to 6 years 16.8%

The range for the presenting age was six years old
to prenatal detection.

Three months old was the average age at
presentation. 33% of infants had their first
operation while still in the neonatal stage. Twenty
of the 28 children who underwent antenatal
ultrasounds had normal USS, while eight (28.5%)
had hydronephrosis that was identified before birth.
Out of eight, five had oligohydramnios that were
linked. GFR was <90 m/m/1.73 m? in all five of

these kids at the time of follow-up. At the time of
diagnosis, 14.5% of patients had no VUR, 13.8%
had unilateral VUR, and 41.4% had bilateral VUR.
The most frequent symptom (83%) was weak urine
stream, followed by recurrent 77 (70%) and other
symptoms such poor weight gain, renal failure, and
abdominal mass.

Elevated serum creatinine was present at diagnosis
in 63% of patients.37% of them were oliguric and
57.9% had poor weight gain in infancy.

Table 2: Symptoms at follow-up

Symptoms Percentage
Symptomatic 50.0%
Eniresis 47.0%
Dribbling 43.0%
Polyuria 40.0%
Muscle cramps 33.0%
Recurrent UTI 23.0%
Bone pain 13.0%

At the time of the follow-up, the study population's
age ranged from 5 to 16 years, with a mean of 7.78
years.

Growth failure was evaluated using the WHO
definition of stunting. According to the WHO,
stunting is defined as having a height for age that is
more than two standard deviations below the
median of the reference population. Thirty percent
of the patients, nine have growth failure. Stunting
affected six out of the six patients with GFR less
than 30 ml/m/1.73 m? (or 66.7%). Using the
NCHS reference standards for height and applying

water lows classification, 43.4% had second degree
stunting and 20% had third degree stunting. To
study the relation between GFR and growth failure,
divided into two  groups- those  with
GFR<60ml/ml/1.73m? and those with GFR>60
ml/ml/1.73m?,

Correlation was significant between low GFR and
degree of stunting. About 40% of children had
polyuria. Venous bicarbonate levels were done in
26 patients. Of this, 15 patients had a bicarbonate
<22 meg/L and 11 patients had a bicarbonate level
> 22 meg/L.
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Table 3: Risk factors for decline in GFR (univariate analysis)

Risk factors GFR >60 (n=20) GFR <60 (n=10)
Surgery beyond neonatal period 10 9

Presence of antenatal hydronephrosis 7 1

Oligamnios 1 4

S. creatinine at presentation >0.8 mg/dl 16 10

Presence of VUR 9 7

To study the relation between the presence of
acidosis and GFR, the patients were divided into
three groups: GFR <30 ml/ m/ 1/ 73m2 GFR 30-60
ml/m/ 1.73m? and GFR > 60 ml/m/ 1.73m? In
patients with GFR <30 ml/m/ 1.73m2, the mean
venous bicarbonate was 18.67 meg/l (SD of 1.5), in
those with GFR 30-60 1/m/1.73m?, the mean
various bicarbonate was 20.50 (SD of 1.2) and in
patients with GFR > 60 ml/m/1.73m?, the mean
venous bicarbonate level <22 meg/l (90%). There
was a statistically significant relation between the
severity of acidosis and stage of CKD 88% (n=22)
of the patients with GFR > 30 ml/m/1.73m? in an
study had urine specific gravity <1.010.

43% of children have a history of dribbling. 30% of
the USS abdomen should have noticeable leftover
urine. 74% of patients had residual hydronephrosis,
which was bilateral in 55.5% of cases and
unilateral in 18.5%. Gross hydronephrosis was
present on both sides in all 6 individuals with GFR
less than 30 ml/m/1/73 m? and most had
substantial leftover urine. Patients who underwent
follow-up abdominal ultrasounds and had a normal
urinary tract had a GFR greater than 60
ml/m/1.73m?,

In order to evaluate the risk factors for GFR
decline, a univariate analysis was conducted.
Surgery after the neonatal period and oligamnios
were risk variables that were statistically
significant.  Vescicourethral reflux, antenatal
detection, and initial serum creatinine were not
statistically significant.

Discussion

The development of early diagnostic and treatment
approaches has allowed for a continual
improvement in the short-term prognosis for boys
with PUV in recent decades. However, given that
24 to 45% of these kids experience renal failure
during infancy or adolescence, there is rising
concern about the long-term prognosis of these
kids. Poor corticomedullary distinction on
ultrasonography,  renal  dysplasia, prenatal
presentation before 24 weeks of intrauterine life,
B/L vesicoureteric reflux (VUR), and persistently
high blood creatinine are among the unfavorable
prognostic signs.

The clinical presentation of 30 children with PUV
was analyzed, and the results revealed that poor
urine stream was the most prevalent symptom at
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presentation, followed by recurrent UTI, poor
weight gain, renal failure, and abdominal mass. At
the presentation, the median age was 3 months.
One third of patients were found in a study by
Parkhouse et al. between 0 and 1 month, one third
between 1 and 12 months, and one third between 1
and 6 years.

In the study population, infant surgery was
performed on 80% of participants. Children whose
surgeries took longer than 28 days had a
statistically significant chance of having poor
glomerular function at follow-up, according to a
univariate analysis. Antenatal testing revealed
hydronephrosis in 28.6% of cases. Low GFR
results in a negative outcome when the volume of
amniotic fluid is low. In comparison to individuals
without oligohydramnios, those with
hydronephrosis and oligohydramnios had a worse
result.

At the time of diagnosis, 55.2% of kids had VUR,
and 41.4% of those cases were bilateral. According
to a study by Parkhase et al. [4], 25% of cases of
VUR occur. [4] 30% of patients in a study by Roth
et al. had unilateral VUR, while 50% had bilateral
VUR. [5] In a study from CMC Vellore, 30% of
VUR cases were avoided during the newborn
period. [2]

Children were symptomatic in 50% of cases five
years following surgery. At the follow-up visit,
polyuria, dribbling, and increases were the main
symptoms. But due to a lack of facilities,
urodynamic investigations could not be carried out.

In a research by Lal et al. [6], 35% of participants
reported symptomatic voiding dysfunction, with
nocturnal increases in diurnal urgency and
frequency on long-term follow-up being the most
prevalent symptom.19% of the participants in the
trial by Connor et al. developed urine incontinence
at the end of the follow-up. [7] These symptoms are
brought on by the kidneys' inability to concentrate
and the bladder's inadequate compliance.

GFR was decreased < 90 ml/m/1.73m2 in 86.7%, <
60ml/m/1.73m2 in 33.3% and severe reduction of
GFR <30ml/m/1.73m2 in 20% patients. The study
by parkhouse et al. reported poor outcome in one
third of patients. [4] In a follow up study of 46
children with PUV with a mean follow up of 12.5
years, E ylinen et al. reported that 30% had a GFR
<60 ml/m/1.73m2.8
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In our study group, stunting was present in about
30% of the children. GFR 60 ml/m/1.73 m2
individuals experienced a significant level of
growth failure. 40% of patients in a study by
Tejaniet al. with a mean follow-up of nine years
had growth failure. [9] In the long-term follow-up
research from India by A. M. Gangapodhyaya, 52%
of children had heights below the 50th percentile.

(1]

With increasing GFR loss, metabolic acidosis
became more severe. Statistically significant risk
variables for the reduction in GFR in this study
were oligamnios and post-neonatal surgery. Ansari
et al. made comparable findings. On long-term
follow-up, they found that children with PUV
prevention after two years had a greater risk of
developing chronic renal insufficiency. [3]

The presence of vescicoureteral reflux was not a
risk factor for decline in GFR in our study. This is
in contrast to the previous studies by Elisa et al. [8]
and Ansari et al. [3]

The management of all children with posterior
urethral valves should include antenatal detection,
counseling of the couple regarding the poor
outcome if there is oligohydramnios, -early
fulguration before 28 days assessment of GFR
before surgery, assessment of yearly GFR, renal
growth, tubular functions, bladder functions,
optimization of reno protective measures, and
surgical interventions as and when needed on
follow-up.

A team of pediatricians, pediatric surgeons, and
pediatric nephrologists should be the standard of
care for timely diagnosis and management of their
children's upper and lower urinary tracts. This will
significantly increase reno protection and postpone
renal failure in kids with corrected PUV. In
children with growing renal insufficiency, it also
aids in the early planning of renal replacement
therapy.

Conclusion

Children who had undergone surgery for the
posterior urethral valve five years prior were
included in this study to evaluate their growth and
renal function. Stunting, renal failure (GFR, tubular
functions), and bladder functions were evaluated as
outcomes.

Five years following surgery, fifty percent of
youngsters still had symptoms. Of children, one-
third were stunting. Growth failure was linked to a
low GFR. One-third of patients had poor bladder
function.

In the therapy of all children with posterior urethral
valves, interventions as and when necessary during
follow-up are crucial. By wusing a team of
pediatricians, pediatric surgeons, and pediatric
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nephrologists, comprehensive care should be the
standard.
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