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Abstract

Objective: Residual posterior urethral valves (RPUV) after primary ablation can be

responsible for the persistence of urinary symptoms and worsening of renal function in

children. This study aims to determine the impact of repeat cystoscopy and subsequent

re-ablation of residual posterior urethral valves using changes in serum creatinine,

uroflowmetry and ultrasonography.

Materials and Methods:  From April 2022 to August 2023, the study was conducted

at the Pediatric Urology Division, Department of Urology, BSMMU, Dhaka. A

retrospective review of 74 patients with posterior urethral valves (PUV) was conducted.

Of these, 28 patients (37.83%) had symptoms at 03 months like a weak stream (39.3%),

straining (10.7%), dribbling (25%) and recurrent attack of fever (3.6%). Among them,

22 patients had no obstructive remnant leaflets and 6 patients (21.4%) had obstructive

remnant leaflets in follow-up cystoscopy. Serial serum creatinine measurements (mg/

dL), Qmax (ml/s) and ultrasonographic measurements were retrieved and recorded on

separate, dated occasions against the date of surgery as follows: before primary valve

ablation and at 03-month follow-up. The changing trends in both the serum creatinine,

uroflowmetry and the USG changes were analysed for significance against time. The

statistical analysis was conducted using SPSS version 26 statistical software. Median

with interquartile range for continuous variables and frequency distributions for

categorical variables used to describe the characteristics of the total sample. Associations

of continuous data were assessed using the Mann-Whitney-U test while associations of

qualitative data were assessed by the Fisher Exact test. In both cases, p-value < 0.05 was

considered significant. Institutional ethical committee clearance was taken before the

commencement of the study.

Results: The median age at primary valve ablation was seven years (median [interquartile

range] 7.0 [2.0, 10.7]). Repeat cystoscopy was performed in 37.83% of patients, detecting

a 21.4% prevalence of residual valves. The initial mean creatinine before the primary

ablation was 0.69 mg/dL, with 75% of patients having elevated creatinine levels before

surgery. The serum creatinine showed a significant improvement after primary ablation

(mean: 0.69 mg/dL to 0.6 mg/dL, p = 0.0001) but minimal improvement after  re-

ablation (0.6 mg/dL to 0.57 mg/dL, p = 0.68). Preoperatively the median Qmax and

PVR were 7.7 and 31.0; which were 11.2 and 25.0 at 03-month follow-up respectively.
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Introduction

PUV is the most common cause of lower urinary tract
obstruction (LUTO) in newborn males, affecting one
in every 5,000-8,000 births and accounting for roughly
60% of all LUTO cases.1 Endoscopic valve ablation is
the definitive treatment for PUV, failure of which can
result in severe urological sequelae affecting both the
upper and lower urinary tract.1 The recommended
follow-up measures after valve ablation include clinical
evaluation using urinalysis and renal function tests,
radiological evaluation using repeat kidney-ureter-
bladder (KUB) ultrasonography and voiding
cystourethrogram (VCUG), and cystoscopic
evaluation.2,3 Routine follow-up is paramount to
detecting voiding dysfunction, preventing progression
to end-stage renal disease (ESRD), and managing the
presence of urinary tract infections (UTIs).4

RPUVs are defined as persistent PUV leaflets after the
primary endoscopic ablation of valves. These RPUVs
are responsible for the persistence of symptoms and
the progression of disease after PUV ablation.5,6 The
incidence of RPUV in the literature varies from 12% to
78%.5-7 The diagnosis of such RPUV can be suspected
based on clinical and radiological findings; however,
detection can only be confirmed by cystoscopy.8-9

Whereas cystoscopy is considered a standard
procedure after ablation, a significant proportion of
centers would only offer repeat cystoscopy when there
were clinical or radiological signs of persistent
obstruction.2-10

This study aims to assess the magnitude of RPUV in
children and the impact of repeat cystoscopy and
subsequent re-ablation as a standard routine procedure
in the management of PUV based on the changing

trends of serum creatinine, uroflowmetry and
ultrasonographic measurements.

MATERIALS AND METHODS

A total, of 74 patients were diagnosed with PUV
between April 2022 and August 2023. This was a
retrospective review of patients with PUV who
underwent primary valve ablation at the Pediatric
Urology Division, Department of Urology, BSMMU.
The protocol for PUV ablation at the Department of
Urology was the importance of re-look urethro-
cystoscopy after the fulguration of the posterior
urethral valve. Thereafter, routine repeat cystoscopy
was scheduled three months after primary urethral
valve ablation.

During repeat cystoscopy, if RPUV were detected, re-
ablation was carried out using the same endoscopic
technique. At the end of both endoscopic interventions,
an on-table Credé manoeuvre was performed as a
measure of adequate resolution of obstruction.
Routinely, serum creatinine, uroflowmetry and renal
sonography were performed as part of the posterior
urethral valve pre-operative workup and follow-up
protocol. Serum creatinine measurements (mg/dL),
Qmax (ml/s) and ultrasonographic measurements
were retrieved and recorded on separate, dated
occasions against the date of surgery as follows:

• before primary valve ablation (initial creatinine
level);

• before repeat cystoscopy (³three months after
primary valve ablation).

• after repeat cystoscopy (³three months after repeat
cystoscopy).

There was more dilatation in the left renal units (mean: 13.4 mm, 10.9 mm, 8.3 mm)

compared to the right (mean: 11.9 mm, 9.7 mm, 8.5 mm). The left renal unit showed

significant improvement after both primary ablation (p = 0.04) and re-ablation (p =

0.04). Similarly, the right renal unit showed improvement on both occasions, albeit not

statistically significant (p = 0.14 and p = 0.29, respectively). Summarily, a persisting

postoperative raised serum creatinine, low Qmax, PVR and hydroureteronephrosis had

a significant relationship with residual valves, the sooner the obstruction is resolved

entirely, the better the outcome.

Conclusions: The prevalence of residual posterior urethral valves after primary ablation

was 21.4%, with an improvement in the trend of hydronephrosis and serum creatinine

after re-ablation of residual valves. Repeat cystoscopy is therefore effective in the detection

of residual valves and has the added benefit of being both diagnostic and therapeutic.
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The values of serum creatinine, Qmax and the renal
pelvic diameter on both the left and right kidneys were
plotted against the occasions listed above. The
changing trends in both the serum creatinine, Qmax
and the ultrasonographic changes were analysed for
significance against time.

Informed consent was obtained from all guardians
before undergoing the procedures under review.
Institutional approval was sought before the study was
conducted, and ethical clearance was given by the
BSMMU Ethics Committee (Ref: IRB: BSMMU/2022/
3390, Date: 07.04.2022).

Statistical analyses were conducted by using SPSS
Version 26 and P-values of less than 0.05 were
considered significant.

RESULTS

A total of 74 patients underwent posterior urethral
valve ablation. 28 patients had symptoms at 03 months
like a weak stream (39.3%), straining (10.7%),  dribbling
(25%) and recurrent attack of fever (3.6%). Among
them, 6 patients (21.4%) had obstructive remnant
leaflets in follow-up cystoscopy. Serial serum
creatinine measurements (mg/dL), Qmax (ml/s), and
ultrasonographic measurements (mm) were retrieved
and recorded on separate, dated occasions against the
date of surgery as follows: before primary valve
ablation; and at 03 month follow-up. The changing
trends in the serum creatinine, Qmax and the USG
changes were analysed for significance against time.
Mean patient age, obstructive voiding symptoms, post
void residual urine (PVR in milliliters), serum
creatinine measurements (mg/dL), presence of

residual valve, condition of bladder neck and changes
in urinary bladder were considered as study variables.
The serum creatinine showed a significant
improvement after primary ablation (mean: 0.69 mg/
dL to 0.6 mg/dL, p = 0.0001) but minimal improvement
after re-ablation (0.6 mg/dL to 0.57 mg/dL, p = 0.68).
Preoperatively the median Qmax and PVR were 7.7
and 31.0; which were 11.2 and 25.0 at 03-month follow-
up respectively. There was more dilatation in the left
renal units (mean: 13.4 mm, 10.9 mm, 8.3 mm)
compared to the right (mean: 11.9 mm, 9.7 mm, 8.5
mm). The left renal unit showed significant
improvement after both primary ablation (p = 0.04) and
re-ablation (p = 0.04). Similarly, the right renal unit
showed improvement on both occasions, albeit not
statistically significant (p = 0.14 and p = 0.29,
respectively).

Figure I: Multiple Bar diagram showing distribution of
patients by symptoms (n=28)

Table-I. Postoperative outcomes

Characteristic  Preoperative                    Postoperative p-
03 month 03 month value

(before (after
ablation) ablation)

Mean Change of creatinine (mg/dl) (Mean±S.D) 0.69±0.07 0.0001

0.60±0.03 0.57±0.05

Left renal pelvic diameter (in mm) (Mean±S.D) 13.4±0.14 10.9±0.96 8.3±0.66 0.04

Right renal pelvic diameter (in mm) (Mean±S.D) 11.9±0.03 9.7±0.47 8.5±0.87 0.14

Values are presented as mean ±SD.
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Discussion

Residual valves are defined as persistent PUV leaflets
after primary endoscopic ablation of valves. These
leaflets can be responsible for recurrent UTIs and the
rapid progression to bladder dysfunction, chronic
kidney   disease, and   end-stage   renal failure.2,5 The
diagnosis of such residual valves can be suspected
clinically and radiologically; however, detection can
only be confirmed by cystoscopy.7,8

This study sought to determine the magnitude of
RPUV and the impact of repeat cystoscopy and
subsequent re-ablation as a standard routine procedure
in the  management  of PUV-based on the changing
trends of serum creatinine and sonographic
measurements of the renal pelvis. Significantly, the
prevalence  of  residual  valves was 21.4%, with an
improvement in both serum creatinine and RPD after
ablative and re-ablative procedures. Serum creatinine
showed a statistically significant improvement after
the primary ablation of valves, while the left RPD
showed a statistically significant  improvement  after
both  the  primary ablation of PUV and the re-ablation
of RPUV. The  median  age  at  surgery  in  our  study
was seven years, which is similar also reported in other
studies. In a systematic review, the age range at surgery
for PUV was 0-180 months, with the largest study in
the review recording a mean age of 30 months.11 Early
intervention is a direct result of early diagnosis, which
is now well established with the advent of antenatal
diagnosis.2,3

The protocol at BSMMU was to offer repeat cystoscopy
after three

months of primary ablation. This was performed in
37.83% of patients,

detecting a 21.4% prevalence of residual valves. This
finding compares well with the incidence of RPUV in
the literature, which varies from 12% to 78%.5-7 In a
systematic review, repeat cystoscopy was found to be
described as a standard procedure independent of
clinical course in some studies, while in other studies,
the decision to repeat cystoscopy was based on VCUG
results.11

A consensus statement from India recommends the
performance of check cystoscopy and/or VCUG for
patients who have persistent symptoms. In their
statement, routine cystoscopy and/or VCUG are
labeled as optional.2 Conversely, another author found
that repeat VCUG alone is not effective in detecting

residual valves and recommended check cystoscopy
for all patients.10 Consequently, the modality that
should be used to detect RPUV is debated, as is
highlighted in the literature, with no clear consensus.6,7

In a retrospective study, demonstrate that a
combination of clinical, radiological, and endoscopic
modalities is required to evaluate the presence of
residual valves or strictures.5 Another go further to
justify the use of check cystoscopy on all patients by
stating that routine cystoscopy can identify more cases
of residual valves as opposed to the performance of
cystoscopy only after clinical or radiological suspicion.7

Since the protocol at BSMMU was re-look cystoscopy
for symptomatic patients at 03 month, our study could
not demonstrate a comparison between VCUG versus
re-look cystoscopy. However, a 21.4% RPUV
prevalence in our study supports the practice of routine
repeat cystoscopy after primary ablation. In a quest to
find an authoritative answer to the debate herein cited,
the European Association of Urology (EAU) Paediatric
Urology Guidelines, updated in 2023, recommend that
the effectiveness of primary valve ablation should be
demonstrated within three months, either by clinical
improvement (sonogram and renal function), control
VCUG, or a re-look cystoscopy, depending on the
clinical course.3

Renal function is the most significant and reported
outcome of PUV. The proportion of patients with
elevated creatinine before ablation ranges from 17%
to 57%, with a mean between 88 umol/L and 141
umol/L.12 Our study had a mean creatinine level of
0.69 mg/dL before primary ablation, with 75.5% of
patients having an elevated creatinine level before
surgery. Nadir creatinine is defined as the lowest
creatinine level during the first year following
diagnosis.13 A serum nadir creatinine above 88.4
umol/L (1.0 mg/dL) is shown to be the most significant
and independent risk factor for poor renal outcomes.
A local study by RCWMCH confirmed this finding,
with moderate to severe renal impairment occurring
in patients with a serum nadir creatinine above 89
umol/L.

Serial serum creatinine measurements, usually within
three months after ablation, are a significant
component of follow-up for patients with PUV and
have been used to monitor renal function post-PUV
ablation.3 Additionally, a rise in serum creatinine and/
or persistence of high serum creatinine is seen in
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residual valves, necessitating the need for a re-look
cystoscopy.14 In our study, a significant improvement
was noted in the serum creatinine trend after primary
ablation, with a drop in the mean creatinine value.
However, there was minimal change in serum
creatinine before and after repeat ablation in patients
with RPUV. There was also no statistical difference in
the mean serum creatinine of patients with residual
valves and those without after primary ablation. These
findings underscore the clinical significance of initial
bladder drainage and primary ablation in the treatment
of PUV.2,3

Ultrasonography is recommended within three months
after ablation and is particularly favourable as it is
readily available, affordable, non-invasive, and lacks
radiation exposure.2,3,15 The anteroposterior RPD is an
objective ultrasonographic parameter of the renal
pelvis that is used to grade the degree of
hydronephrosis.16 Persistent hydronephrosis should
warrant evaluation of the lower urinary tract for
dysfunction or obstruction.17 Conversely, resolution
of hydronephrosis is seen within three months after
valve ablation in the absence of vesicoureteral reflux
and residual LUTO.18,19

Our study determined a significant resolution in the
degree of hydronephrosis across the follow-up period.
Both left and right RPDs showed an improvement
trend after ablation and after re-ablative procedures
within an average of 10 weeks to 14.7 weeks,
respectively. These findings compare well with a
prospective study by others where significant
resolution of hydronephrosis was demonstrated on
two ultrasonographic assessments taken three months
apart in patients after PUV ablation. 20

Notably, there was more dilatation in the left renal
units compared to the right. Likewise, the resolution
of hydronephrosis across time was statistically
significant for the left RPD compared to the right RPD.
In a large prospective cohort showed, left
hydronephrosis was 1.3 times more common than right
hydronephrosis in patients with antenatally detected
hydronephrosis, inclusive of those with PUV. 21

Similarly, in those with transient hydronephrosis, the
left renal units showed higher resolution rates than the
right.21

Resolution of upper tract dilatation and improvement
of renal function   may   be   considered   indirect   signs
of   urinary   tract decompression.5 However, the
persistence of renal dysfunction and hydronephrosis

in the absence of mechanical blockage is a well-
considered sequelae of PUV and has been linked to
renal polyuria, vesicoureteral reflux, and bladder
dysfunction. This underscores the likelihood of
persistent upper tract dilatation and elevated serum
creatinine in patients without residual valves.22

Conclusions

The study shows a significant prevalence of residual
posterior urethral valve of 21.4%, with a significant
improvement in the trend of hydronephrosis and
serum creatinine in the follow-up period. Notably, a
significant improvement in the left renal pelvic
diameter was found after the re-ablation of residual
valves. Therefore, repeat cystoscopy is effective in the
detection of residual valves and has the added benefit
of being both diagnostic and therapeutic. Protocol-
based vigilance after primary ablation is key to
promoting early detection and re-ablation of residual
posterior urethral valve.
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