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Abstract

Background: Posterior urethral valves (PUV) represent a common cause of congenital bladder outlet
obstruction in male infants, with significant risk for progressive renal deterioration. The optimal initial surgical
management remains debated between cutaneous vesicostomy and primary endoscopic ablation.

Objective: This study compared renal outcomes between cutaneous vesicostomy and cystoscopic valve ablation
in the initial management of PUV.

Methods: 4 multicentered prospective comparative study was conducted at Department of Pediatric Surgery,
Bangladesh Medical University, Dhaka Medical College & Hospital and different private hospitals of Dhaka
city, Bangladesh between March 2014 to June 2025, involving 146 male children (<5 years) with PUV. Patients
were divided into vesicostomy (Group A, n=74, mean age 12.0 months) and valve ablation (Group B, n=72,
mean age 25.9 months) groups. Biochemical parameters (urea, creatinine, electrolytes), vesicoureteral reflux
(VUR) status, urinary tract infection markers, and glomerular filtration rate (GFR) were assessed
preoperatively and at 6-month follow-up. Data were analyzed using SPSS-28, with p<0.05 considered
significant.

Results: Baseline characteristics were comparable (hemoglobin 10.8%+1.1 vs 10.7€1.4 gm/dl, p>0.05). At 6
months, Group A demonstrated superior outcomes: lower serum urea (29.8+11.5 vs 37.6+9.5 mg/dl, p=0.014),
creatinine (0.9 vs 1.7 mg/dl, p<0.0001), and better VUR improvement (72% downgraded to Grade Il vs 47.8%
remaining Grade I11). UTI parameters improved significantly in Group A (pus cells 4.2+2.7, p=0.001), while
Group B showed persistent infections. GFR improvement was greater in Group A (61.4 ml/min) versus minimal
change in Group B (61.8 ml/min, p<0.05).

Conclusion: Cutaneous vesicostomy provided better renal functional outcomes than primary valve ablation,
with significant improvements in biochemical parameters, VUR resolution, UTI control, and GFR. These
findings support vesicostomy as the preferred initial intervention for PUV in young children.

Keywords: Cutaneous vesicostomy, Posterior urethral valves, Renal function, Valve ablation, Vesicoureteral reflux.

1. INTRODUCTION incidence of 1 in 5,000 to 8,000 live births [1].
This congenital anomaly results from abnormal
mucosal folds in the posterior urethra, causing
varying degrees of bladder outlet obstruction,

Posterior urethral valves (PUV) represent the
most common cause of lower urinary tract
obstruction in male neonates, with an estimated
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which can lead to severe renal dysfunction,
vesicoureteral reflux (VUR), and end-stage renal
disease if not managed promptly [2,3]. Despite
advances in prenatal diagnosis and postnatal
care, PUV remains a significant cause of chronic
kidney disease in children, accounting for
approximately 15-20% of pediatric renal failure
cases [4]. The primary goals of PUV
management are to relieve obstruction, preserve
renal  function, and prevent secondary
complications such as recurrent urinary tract
infections (UTIs) and bladder dysfunction [5].
Two main surgical approaches dominate clinical
practice: cutaneous vesicostomy, which provides
temporary urinary diversion, and primary
cystoscopic  valve ablation, which offers
definitive relief of obstruction [6]. While valve
ablation is often preferred due to its minimally
invasive nature, concerns persist regarding its
efficacy in very young infants with poor bladder
compliance or severe hydronephrosis [7].
Conversely, vesicostomy allows gradual
decompression of the urinary tract but requires a
second surgical procedure for closure, raising
debates about optimal initial intervention [8].
Existing literature presents conflicting evidence
on the superiority of either approach. Some
studies suggest that early primary valve ablation
yields comparable outcomes to vesicostomy in
terms of renal function preservation [9], while
others argue that vesicostomy provides better
long-term protection against renal deterioration,
particularly in neonates with high creatinine
levels or bilateral VUR [10]. A systematic review
by Smith et al. (2020) highlighted that
vesicostomy may be more beneficial in patients
with severe baseline renal impairment, whereas
ablation is sufficient for milder cases [11].
However, most studies are retrospective, with
limited prospective comparisons, particularly in
low-resource settings where delayed presentation
and advanced disease are common [12]. This
study aimed to prospectively compare the renal
outcomes of cutaneous vesicostomy versus
primary cystoscopic valve ablation in the initial
management of PUV, with a focus on
biochemical parameters, VUR resolution, UTI
frequency, and glomerular filtration rate (GFR).
By evaluating these outcomes in a structured
manner, we seek to provide evidence-based
recommendations for surgical decision-making
in PUV management.

2. METHODOLOGY

This multicenter prospective comparative study
was conducted in the Department of Paediatric
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Surgery at Bangladesh Medical University,
Dhaka Medical College & Hospital and different
private hospitals of Dhaka city, Bangladesh from
March 2014 to June 2025. Among 155 admitted
posterior urethral valve (PUV) patients, 148 male
children (<5 years) meeting the inclusion criteria
were enrolled. Exclusion criteria included age >5
years, severe congenital anomalies, non-PUV
infra-vesical  obstruction, and refusal to
participate. Using purposive sampling, patients
were divided into Group A (cutaneous
vesicostomy, n=74) and Group B (cystoscopic
valve ablation, n=72), with one mortality and one
dropout in Group B. Preoperative evaluation
included history, physical examination, blood
tests (CBC, wurea, creatinine, electrolytes),
urinalysis, ultrasound (hydronephrosis), VCUG
(PUV confirmation), DTPA renogram (renal
function), and DMSA (cortical scarring).

2.1. Surgical Procedures

e Vesicostomy: Under general anesthesia, a
transverse suprapubic incision was made, the
bladder dome was mobilized, and a
mucocutaneous anastomosis was created.

e Cystoscopic Ablation: Under anesthesia,
valves were fulgurated using a Bugbee
electrode via an 8.5 Fr resectoscope.

Postoperative biochemical, sonological, and
radiological outcomes were assessed. Data were
analyzed using SPSS-28, with quantitative
variables expressed as mean = SD and qualitative
variables as percentages. Ethical approval and
informed consent were obtained.

3. RESULTS

The study included two patient groups with mean
ages of 12.0 months (Group A) and 25.9 months
(Group B). Baseline hemoglobin levels were
comparable between groups (10.8+1.1 gm/dl vs
10.7£1.4 gm/dl, p>0.05). Serum urea analysis
revealed significant differences at 6-month
follow-up, with Group A demonstrating lower
levels (29.8+11.5 mg/dl) compared to Group B
(37.6£9.5 mg/dl, p=0.014). Creatinine levels
showed marked improvement in Group A (0.9
mg/dl) versus Group B (1.7 mg/dl) at 6 months
(p<0.0001). Electrolyte normalization occurred
in both groups without statistical significance
(p=0.055).  Vesicoureteral reflux (VUR)
improvement was more pronounced in Group A,
with 72% patients downgrading to Grade 1l
versus 47.8% remaining Grade Il in Group B.
Urinary tract infection parameters improved
significantly in Group A (mean pus cells 4.2+2.7,
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p=0.001), while Group B showed persistent mild
infections. Glomerular filtration rate (GFR)
measurements demonstrated superior outcomes
in Group A, with significant improvement from
baseline 61.4 ml/min compared to minimal

change in Group B (61.8 ml/min, p<0.05). These

findings collectively

indicate better renal

functional outcomes in the vesicostomy group
across multiple parameters.
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Figure 2. Comparison of pre-operative and post-operative serum creatinine of the patients (N=148)

Table 1. Comparison of pre-operative and post-operative serum electrolytes of the patients (N=148)

. Group A Group B
Variables (n=74) (n=72) P value
Na+(mmol/L)
Pre-operative 131.9+3.8 1325+45 0.618#
After 15 days of operation 136.6 + 1.5 137.0+2.2 0.422#
After 3 months of operation 137.7+1.8 136.5+1.9 0.029#
After 6 months of operation 135.2+13.4 138.4+5.0 0.287#
P-value within groups 0.278## 0.001##
K+(mmol/L)
Pre-operative 49+0.9 52+0.7 0.314#
After 15 days of operation 42+0.3 44+0.6 0.169#
After 3 months of operation 3.9£0.2 45+0.6 0.001#
After 6 months of operation 42+0.2 4607 0.002#
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P-value within groups | 0.001#4# | 0.01244# |
Cl-(mmol/L)
Pre-operative 104.4+3.0 101.5+6.3 0.042#
After 15 days of operation 101.7+2.9 96.7 + 15.8 0.125#
After 3 months of operation 101.7+3.5 101.2+5.2 0.718#
After 6 months of operation 103.0+ 3.6 101.9+4.38 0.398#
P-value within groups 0.047## 0.794+##
HCO3(mmol/L)
Pre-operative 255+13 23.8+55 0.141#
After 15 days of operation 243+24 24425 0.870#
After 3 months of operation 26.6+14 25.0+£45 0.096#
After 6 months of operation 26219 25.0+25 0.055#
P-value within groups 0.185## 0.293##

Figure 3. Pre- and post-operative USG findings of a patient

Table 2. Pre-operative and post-operative comparison in changes of grade of VUR according to MCU findings

Group A Group B
MCU Pre-op Post-op Pre-op Post-op
Grade Il 0(0.0) 18 (72.0) 7(30.4) 10 (43.5)
Grade 111 25 (100.0) 7 (28.0) 10 (43.5) 11 (47.8)

Grade IV 0(0.0) 0(0.0) 6 (26.1) 2 (8.7)

Figure 4. Pre-operative and post-operative MCU findings of a patient

Table 3. Comparison of pre-operative and post-operative state of UTI in the presence of pus cells by urine
analysis of the patients

PUS cell Group A Group B P value

Pre-operative 142427 26.5+9.1 0.001#

After 15 days of operation 13.0+2.8 23.5+105 0.001#

After 3 months of operation 53+£2.2 225+18.1 0.001#

After 6 months of operation 42+27 95+9.1 0.001#
P-value within groups 0.001# 0.029#
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Table 4. Pre & post-operative comparison of GFR on DTPA findings

GFR (ml/min) Group A Group B P value
Pre-operative 61.4+£5.7 62.8+2.7 0.068#
After 15 days 0(0.0) 0(0.0)
After 3 months 75.1+£28 68.6 + 3.7 0.168#
After 6 months 8§7.2+4.1 57.5+24 0.046#
P-value within group 0.001## 0.045##
4. DISCUSSION long-term renal outcomes [20]. This is

The results of this prospective comparative study
provide contemporary evidence supporting
cutaneous vesicostomy as the preferred initial
intervention for posterior urethral valves (PUV),
particularly in infants under 1 year of age. Our
findings align with recent literature emphasizing
the importance of early decompression in
preserving renal function [13]. The significantly
better serum creatinine levels (0.9 mg/dl vs 1.7
mg/dl) and GFR outcomes in the vesicostomy
group reinforce 2021 recommendations from the
European Association of Urology that advocate
for temporary diversion in cases of severe
hydronephrosis or elevated creatinine (>1.0
mg/dl) [14]. Recent advancements in our
understanding of bladder pathophysiology in
PUV patients (2019-2023) help explain our
observed outcomes [15].

The gradual decompression achieved through
vesicostomy appears to allow for better detrusor
muscle remodeling compared to the abrupt
pressure change following valve ablation. This is
supported by 2022 urodynamic studies showing
more favorable bladder compliance patterns in
vesicostomy patients during the first year of life
[16]. Our VUR improvement rates (72%
downgrading in vesicostomy vs 47.8% persistent
Grade Il in ablation) correlate strongly with
findings that demonstrate superior upper tract
preservation with temporary diversion [17]. The
UTI outcomes in our study challenge some
previous assumptions about vesicostomy-
associated infections. Our protocol,
incorporating daily stoma care and targeted
antibiotic  prophylaxis based on 2020
antimicrobial  stewardship guidelines [18],
resulted in significantly better infection control
compared to the ablation group. This supports
recent multicenter data showing that properly
managed vesicostomies do not inherently
increase infection risk [19]. Notably, our GFR
findings at 6 months’ post-intervention (61.4
ml/min vs 61.8 ml/min) align with 2024
longitudinal studies demonstrating that early
GFR preservation is the strongest predictor of
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particularly relevant data showing that 38% of
PUV patients develop chronic kidney disease by
adolescence when initial management fails to
adequately address obstruction [21]. Our study
limitations mirror those identified in recent
systematic reviews of PUV management [22].
While our 6-month follow-up provides robust
short-term data, we acknowledge the need for
longer-term evaluation as recommended in the
American Urological Association guidelines
[23]. The single-center design, while allowing for
standardized protocols, may limit
generalizability as noted in recent global PUV
outcome studies [24]. These findings have
immediate clinical implications for the
management of PUV in the contemporary era.
The International Children's Continence Society
guidelines already recommend considering
vesicostomy for neonates with creatinine >1.0
mg/dl [17], and our results provide additional
evidence supporting this approach. Future
research directions should focus on long-term
outcomes and quality-of-life measures, as
emphasized in recent patient-centered outcome
studies.

5. LIMITATIONS

This study has several limitations, including its
single-center design, relatively small sample size
(n=48), and short follow-up period (6 months).
The non-randomized allocation may introduce
selection bias. Additionally, the findings may not
be generalizable to all healthcare settings due to
variations in clinical practices.

6. CONCLUSION

This prospective study demonstrates that
cutaneous vesicostomy provides superior early
renal outcomes compared to primary valve
ablation in managing PUV, particularly for
infants under 1 year. The significant
improvements in biochemical parameters, VUR
resolution, UTI control, and GFR preservation
support vesicostomy as the preferred initial
intervention for severe cases. These findings
should guide clinical decision-making while
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emphasizing

the need for individualized

treatment approaches based on patient age, renal
function, and disease severity.

7. RECOMMENDATION

Based on study findings,

we recommend

cutaneous vesicostomy as first-line intervention
for PUV in infants <1 year or those with elevated
creatinine (>1.0 mg/dl). Primary ablation may be

considered for older

children with milder

presentations. Early BMD screening and long-
term renal monitoring should be standard.
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