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ABSTRACT ARTICLE INFO
Introduction: Concomitant bladder neck incision (BNI) with posterior urethral valve ablation Ahmed Abdelhalim

(VA) was proposed to mitigate the long-term sequela of posterior urethral valve (PUV) and  https://orcid.org/0000-0002-4451-0032

reduce the reoperation rates. This study aimed to investigate the short-term outcomes of

concomitant BNI and VA, particularly short-term reoperation rates.

Patients and Methods: Patients with PUV and bladder neck hypertrophy on preoperative
imaging were randomized to undergo VA only or VA with concomitant BNI. Surgical reop-
eration within one year was the primary endpoint. Renal function, UTI, hydronephrosis and
VUR improvement at one year were secondary endpoints.

Results: Sixty-three patients were included in the final analysis, 33 in VA group (group A)
and 30 in concomitant BNI and VA group (group B). After one year of follow-up, the reopera-
tion rate was similar [5(15.2%) in group A and 3(10%) in group B, p=0.18]. The median (IQR)
nadir serum creatinine was lower in group B [0.2 (0.1-0.3) vs. 0.2 (0.2-0.4) mg/dL in group A,
p=0.049]. The last follow-up serum creatinine median (IQR) eGFR [107 (89.5-163) in group A
vs. 139(102-165) mL/min/1.73 m2 in groups B, p=0.37], and febrile UTI rates were not differ-
ent between the two groups. Hydronephrosis improved/ resolved in 27 (40.9%) renal units
in group A vs. 33 (55%) renal units in group B (p=0.286). Vesicoureteral reflux improved/
resolved in 23(34.8%) and 12 (20%) renal units in group A and B, respectively (p=0.074).
Conclusion: Concomitant BNI with VA does not confer a lower short-term reoperation rate
or better upper urinary tract outcomes compared to VA only.
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INTRODUCTION

Despite our improved understanding and the
proactive management of bladder dysfunction in pa-
tients with posterior urethral valves (PUV), the long-
term morbidity remains substantially high with 20-30%
of patients progressing to end-stage renal disease in
adolescence or early adulthood (1, 2). Bladder neck
obstruction was hypothesized as one of the factors
contributing to the bladder dysfunction seen in most
patients after valve ablation (VA). Alpha-blocker treat-
ment, clean intermittent catheterization (CIC), overnight
bladder drainage, and bladder neck incision (BNI) were
proposed as treatment options (2-4). BNI is viewed as
the most definitive treatment of bladder neck obstruc-
tion with controversial benefits in PUV population. Ka-
jbafzadeh et al. reported decreased long-term need for
anticholinergics and CIC when BNI was concomitantly
performed with VA. Further, BNI was associated with re-
duced short-term reoperation rates in their cohort. No
short-term reinterventions were required in their cohort
when BNI was concurrently done with VA compared to
24% reintervention rate in patients treated with VA only
(5). The short-term benefits of BNI in PUV population is
as debatable as its long-term gains. In a retrospective
study by Abdelhalim et al, the short-term reoperation
rate was not different among patients treated with VA or
concomitant BNI and VA (6). To solve this controversy,
this randomized controlled study was conducted to as-
sess the effect of concomitant BNI on the short-term
reoperation rates in patients with PUV. We hypothesize
that concomitant BNI and VA are associated with less
short-term reoperation rates than VA only.

PATIENTS AND METHODS

Patients

The study was approved by the Institutional
Review Board (MS.21.091655) and was registered on
ClinicalTrials.gov (NCT05087537). Patients younger
than 12 years diagnosed with PUV at a single tertiary
center between January 2020 and January 2022, were
screened for eligibility. Patients were considered eligi-
ble if they had evidence of bladder neck hypertrophy,
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defined as bladder neck shouldering on preoperative
VCUG. Bladder neck hypertrophy was confirmed by
visualizing elevated posterior lip of the bladder neck
on cystoscopic examination (7). Patients were ex-
cluded if they had prior surgical treatment for PUV.
Parents/ legal guardians of eligible patients were ap-
proached by the study team, and the study method-
ology was thoroughly explained. The pros and cons
of each treatment approach were discussed. Parents
who agreed to enroll their children in the study pro-
vided informed consents. Patients were randomly
assigned to one of the treatment groups using the
closed envelop method in a 1:1 ratio. Patients in group
A were managed with endoscopic VA only, whereas
group B patients were treated with concomitant VA
and BNI. Surgeries were conducted by one of three
fellowship-trained pediatric urologists.

Baseline evaluation

Baseline evaluation included history, physi-
cal exam, and serum chemistry with calculation of
the estimated glomerular filtration rate (eGFR) using
the modified Schwartz formula (8), renal bladder ul-
trasound, and VCUG.

Surgical technique

Endoscopic valve ablation:
Transurethral VA was done under direct vi-
sion using the pediatric cold knife urethro-
tome. The valve leaflets were incised at 5, 7,
and 12 o'clock positions.

Bladder neck incision:
In children assigned to concomitant BNI, an
additional single incision through the bladder
neck was made at 6 o'clock until the bladder
lumen was visible with the tip of the scope
at the verumontanum (6). In both groups, a
Foley catheter was left for 24-48 hours.

Follow-up

Patients were followed up every 3 months for
at least one year. Follow-up entailed history with em-
phasis on febrile UTI. Laboratory evaluation included
serum creatinine with calculation of eGFR. Follow-
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up imaging included renal bladder ultrasound every
3 months. Hydronephrosis severity was graded ac-
cording to the Society of Fetal Urology (SFU) Hy-
dronephrosis grading system (9) and measuring the
antero-posterior diameter of the renal pelvis. VCUG
was repeated at 3 and 12 months postoperatively.
Patients with high-grade vesicoureteral reflux (VUR)
or high-grade hydronephrosis were maintained on
continuous antibiotic prophylaxis. Oxybutynin treat-
ment was selectively considered for patients with
non-improving hydronephrosis in the absence of an-
atomic obstruction (10). Alpha-blocker treatment was
not given to any of the study participants to avoid its
confounding effects.

Study outcomes
Primary study outcome:

Surgical reoperation rates within one year of
the primary surgery, including check cystoscopy with
or without the need for ablation of valve remnants, BNI,
or urinary diversion. The clinical indications for reop-
eration were recurrent febrile UTI, weak urine stream or
repeated urinary retention. The laboratory indications
for reoperation were renal functional deterioration in
the absence of radiological improvement manifested by
non-improved hydronephrosis or VUR, or persistent di-
lation of the posterior urethra on follow-up VCUG.

Secondary study outcomes:

Renal function outcomes: nadir serum creati-

nine (lowest serum creatinine within one year of

surgery), serum creatinine, eGFR at 12 months
of follow-up, progression to chronic kidney dis-
ease defined as eGFR < 60 mL/min/1.73 m2.

Febrile UTIs defined as fever > 38° C in with a

positive urinalysis and a positive urine culture of

an appropriately collected urine specimen.

Hydronephrosis improvement, defined as com-

plete hydronephrosis resolution or improve-

ment by one or more grades according to the

SFU grading system.

VUR improvement, defined as complete VUR

resolution or downgrading by one or more

grades on VCUG according to the International

Reflux Study Grading System.
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Sample size

The study sample size was calculated based on
a previous study (11) in which reoperation was needed
in 24% of PUV patients treated with VA only compared
to 0% in those treated with concomitant VA and BNI.
The G-power statistical software (Universitat Diissel-
dorf) was used with an effect size of 24%, alpha error
0.05, study power 0.80, and an expected dropout rate of
10%. The total sample size was 56 patients, 28 patients
in each study group.

Statistical Analysis

Statistical analysis was done by the Statistical
Package for Social Sciences "IBM SPSS Statistics (Version
27)" Numbers and percentages were used to describe
categorical data. Quantitative data was presented as me-
dians and interquartile ranges. Mann-Whitney test was
used to compare continuous variables and Chi-squared
or Fisher's exact tests for the categorical variables. P
value < 0.05 was used to indicate statistical significance.
Outcomes were analyzed based on the intention to treat.

RESULTS

Study enrollment

Patients were recruited for participation in the
study from January 2020 to January 2022. Out of 93
screened PUV patients, 16 patients did not meet the in-
clusion criteria (10 had prior surgical treatment of PUV,
and 6 did not have high bladder neck on VCUG) and
were excluded. Nine other patients refused to partici-
pate in the study.

Of the 68 patients enrolled in the study, 34 pa-
tients were assigned to group A (primary VA only) and
34 to group B (concomitant VA and BNI). After surgical
intervention, one patient in group (A) and three patients
in group (B) lost follow-up and were excluded from the
analysis. Another group B patient opted out of the study
during follow-up.

A total of 63 patients were included in the final
analysis: 33 patients in VA (group A) and 30 patients in
combined VA and BNI group (group B). The enrollment
process is summarized in Figure-1.
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Figure 1 - The study CONSORT flowchart.
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Baseline demographics

Patients in group B were relatively younger. The
median age at surgery was 4 and 1.75 months in groups
A and B, respectively (p = 0.045). Otherwise, baseline
demographics were similar between the study groups
(Table-1). Overall, 37/63 (58.7%) of patients were sus-
pected on prenatal imaging, 11 (17.5%) presented with
febrile UTI, and 8 (12.7%) with urinary retention or urine
stream abnormalities. Bilateral hydronephrosis was ob-
served in 72.7% and 80% of group A and B, respectively
(p =0.379). Oxybutynin treatment was administered in 3
(10%) patients in group A and 4 (12.1%) patients in group
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B for non-improving hydronephrosis after excluding
bladder outlet obstruction at least 3 months following
primary intervention. Baseline demographics are sum-
marized in Table-1.

Study outcomes
The study outcomes are summarized in Table-2.
Reoperation rate within one year of follow-up:
Five patients (15.2%) in group A and 3 (10%)
in group B required reoperation within one
year of follow-up (p= 0.18). All patients who
required reintervention were symptomatic.
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Table 1 - Baseline demographics.

Baseline demographics Group A: Valve Group B: Combined P value
ablation only (n valve ablation and
=33) BNI (n = 30)
Median age at surgery (IQR), months 4 (1.5-21.5) 1.75 (1-8.6) 0.045
Presentation (%)

Antenatal hydronephrosis 18 (54.5) 19 (63.3)

Febrile UTI 7(21.2) 4(13.3)

Urine retention/ abnormal urine stream 6 (18.2) 2(6.7) 0.452
Postnatal hydronephrosis 2(61) 5(16.7)
Valve type (%)

Type | 31(93.9) 29 (96.7)

Type lll 2(61) 1(3.3) 0.612
Median baseline serum creatinine (IQR), mg/dL (mg/dL) 0.4 (0.3-0.8) 0.5 (0.3-0.73) 0.825
Median baseline eGFR (IQR), (mL/min/1.73 m?) 66 (35.5-119) 59 (30.5-85.8) 0.401
Renal units with baseline hydronephrosis (%) 55/66 (83.3) 54/60 (90) 0.274
Baseline hydronephrosis laterality (%) 0.379
No 2 (61) 0

Unilateral 7(21.2) 6 (20)

Bilateral 24 (72.7) 24 (80)

Baseline highest grade of hydronephrosis (%) 0.073

No 2(61) 0

Grade | 5(15.2) 2(6.7)

Grade Il 1(33.3) 7(233)

Grade Il 14 (42.4) 14 (46.7)

Grade IV 1(3) 7(23.3)

Renal units with baseline vesicoureteral reflux (%) 31/66 (47) 21/60 (35) 0137
Baseline vesicoureteral reflux laterality (%) 0.309

No 13 (39.4) 14 (46.7)

Unilateral 9(27.3) 1(36.7)

Bilateral 1(33.3) 5(16.7)

Baseline highest grade of vesicoureteral (%) 0440

No 13 (39.4) 14 (46.7)

Grade | 0 0

Grade ll 1(3) 0

Grade Il 0 0

Grade IV 4(121) 1(3.3)

Grade V 15 (45.5) 15 (50)

p-value is in bold when differences were significant
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Table 2 - Study outcomes at 12 months.

Study outcomes

Overall reintervention (%)

Check cystoscopy only

Ablation of valve remnants

BNI

Ablation of valve remnants and BNI

Median nadir serum creatinine (IQR), mg/dL

Median serum creatinine at 12 months (IQR), mg/dL
Median eGFR (IQR) at 12 months, mL/min/1.73 m?
Febrile UTI during follow up, patients (%)

Renal units with improved/ resolved hydronephrosis (%)

Renal units with improved/ resolved VUR (%)

p-value is in bold when differences were significant

In group A, the indications for reinterven-
tion were breakthrough UTI in 3 patients,
difficulty and a weak urinary stream in one
patient, and UTI with a weak urine stream in
one patient. One patient had diagnostic cys-
toscopy with no evidence of bladder outlet
obstruction, 3 had BNI, and one had ablation
of valve remnants and BNI as salvage treat-
ment for symptomatic patients. The indica-
tions for intervention in group B patients were
recurrent breakthrough UTI in two patients
and repeated urinary retention in one patient.
All 3 patients in group B who required reop-
eration had check cystoscopies that ruled out
anatomic bladder outlet obstruction, and no
further intervention was deemed necessary.

Renal function outcomes
The median (IQR) nadir serum creatinine was
lower in group B [0.2 (0.1-0.3) mg/dL vs 0.2
(0.2-0.4) mg/dL in group A, p=0.049]. The me-
dian serum creatinine and eGFR at 12 months
of follow-up were not significantly different
between the study groups. Five (15.2%) group

Group A: Valve Group B: Combined valve P value
ablation only ablation and BNI
(n=33) (n =30)
5(15.2) 3(10)
1(3) 3(10)
0(0) 0(0) 0.18
3(9) 0(0)
1) 0(0)
0.2(0.2-04) 0.2(01-0.3) 0.049
0.3 (0.2 - 0.45) 0.2(0.2-04) 0.09
107 (89.5-163) 139 (102-165) 0.374
9(27.3) 7(23.3) 0.778
27/66 (40.9%) 33/60 (55%) 0.286
23/66 (34.8%) 12/60 (20%) 0.074
A and 3 (10%) group B patients had eGFR < 60
mL/min/1.73 m2 at 12 months (Fisher's exact
p = 0.710).
Febrile UTI
Nine patients (27.3%) in group A and 7 (23.3%)
in group B had febrile UTIs during follow up (p
=0.778).
Follow-up imaging
Twenty-seven (40.9%) renal units in group A
and 33 (55%) renal units in group B had im-
proved/resolved hydronephrosis (p= 0.286).
Vesicoureteral reflux improved/ resolved in
23 (34.8%) and 12 (20%) renal units in groups
A and B, respectively (p = 0.074).
DISCUSSION

Following endoscopic ablation of PUV, vigilant
monitoring and proactive management of the underly-
ing bladder dysfunction are the pillars of modern urologic
management of PUV. Left untreated, bladder dysfunction
contributes to hydronephrosis and VUR persistence, in-
creased risk of UTI and incontinence, and accelerates
renal damage and progression to end-stage renal dis-
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ease. In 1982, Dr. Mitchell coined the term valve bladder
syndrome to describe the bladder dysfunction seen in
75-80% of patients following PUV ablation (12). Some of
the theorized mechanisms for valve bladder syndrome
are detrusor hypertrophy, increased extracellular matrix
deposition, bladder wall ischemia, diminished bladder
sensations, incomplete bladder emptying, and high urine
output resulting from poor renal tubular concentration ca-
pacity. In addition to these possible causes, bladder neck
obstruction caused by blader neck hypertrophy or dyski-
nesis can interfere with bladder emptying and contribute
to elevated bladder pressures, detrusor decompensation
and eventually myogenic failure (2, 7).

The diagnosis of bladder neck obstruction in
children with PUV is challenging. To date, there is no
consensus on how to define bladder outlet obstruction
in children (13). As in this study, the radiologic and en-
doscopic appearance of the bladder neck was used by
some investigators to diagnose bladder neck hypertro-
phy (7,14). Glassberg and Combs believed that diagnos-
ing bladder neck obstruction requires videourodynamic
documentation of elevated voiding pressure, and ob-
structed uroflow with a silent electromyogram (3).

Alpha blockers, CIC, overnight bladder drain-
age, bladder neck botulinum toxin injection, and BNI
were proposed as therapeutic options for bladder neck
obstruction in PUV with varying results and limitations
(2, 5, 6, 15, 16). For instance, some studies reported
subjective improvement of the voiding pattern with de-
creased maximum voiding detrusor pressure, increased
Qmax, and reduced postvoid residual (PVR) with alpha
blocker treatment (4, 17, 18). Bajpai reported improved
radiological appearance of BN hypertrophy, reduced
PVR, and increased bladder capacity following prazo-
sin treatment in PUV patients (19). Mendez-Serrano re-
ported improved hydronephrosis and decreased risk
of progression of chronic kidney disease when com-
paring patients treated with and without alpha block-
ers (20). Conversely, botulinum toxin injection into the
bladder neck of patients with blader neck dysfunction
following VA failed to improve urodynamic parameters,
hydronephrosis or VUR resolution in a study by Mokh-
less et al. (15). Likewise, Sarin et al. failed to demonstrate
any urodynamic benefit when BNI was combined with
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VA (14). Singh et al. reported improved Qmax and PVR
with concomitant BNI, but similar compliance, detru-
sor overactivity, end-filling detrusor pressure, maximum
Pdet at Qmax and VUR resolution rates in a prospective
randomized study (21).

BNI is considered the most definitive treatment
of bladder neck obstruction and was widely practiced
in patients with PUV in the 1950s. This practice was
later abandoned for fear of incontinence and risk of
retrograde ejaculation (22). Concomitant VA and BNI
was proposed as one-stop treatment to relieve bladder
outlet obstruction, dramatically decrease voiding pres-
sures, and decompress the dilated upper tracts. Recent
data showing no ill effects of BNI on continence and
antegrade ejaculation provided assurance to advocates
of this approach. In a comparative study, 22 patients
treated with VA and BNI had a significantly lower maxi-
mal voiding pressure (53+15cm H20) and no detrusor
overactivity, whereas 24 patients treated with VA only
had Pdet maximal voiding pressure of 87+45cm H20
and 25% had detrusor overactivity. These favorable uro-
dynamic effects were associated with less long-term
need for anticholinergic treatment and CIC in patients
treated with concomitant VA and BNI (5). Long-term
follow-up of 301 patients treated with concurrent BNI
and PUV ablation by the same group showed improved
hydronephrosis from 88.3% at baseline to 24.3% and im-
proved VUR from 62.5% to 6.6% after a mean follow-up
of 5.1+ 2.8 years. None of those patients had myogenic
failure (23).

In addition to these potential long-term benefits
of concomitant BNI, Kajbafzadeh et al. reported addi-
tional short-term advantage with lower rates of readmis-
sion and short-term reoperation. Patients treated with VA
only had a reoperation rate of 24% compared to 0% in
patients treated with concomitant BNI and VA (5). In our
analysis, the reoperation rate within one year was simi-
lar with both approaches. 15% of patients treated with
VA only and 10% of patients treated with concomitant VA
and BNI failed to demonstrate clinical, laboratory, or ra-
diological improvement and eventually required at least
check cystoscopy to rule out residual bladder outlet
obstruction. After one year of follow-up, hydronephro-
sis and VUR resolution or improvement were not sig-
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nificantly different between the two study arms. Except
for a marginally lower median nadir serum creatinine in
the group treated with VA and BNI, other measures of
renal function outcome were not significantly different
between both groups. In a similar context, reoperation
rates and renal function measures were not significantly
different between VA only and concomitant VA and BNI
in a retrospective comparative study after a median
follow-up was 58 (18-230) months (6). It is noteworthy
that 4 patients in group A underwent BNI after suffering
repeated retention and/or febrile UTI in the absence of
other evidence of mechanical bladder outlet obstruc-
tion. The results were analyzed based on the intention
to treat. The 3 patients who had reoperation in group
B had check cystoscopy only. These factors could have
skewed the results in favor of VA only resulting in a sta-
tistically similar reintervention rate.

Recent long-term follow-up of patients who had
BNI during childhood for a variety of conditions showed
no effect of BNI on continence, antegrade ejaculation or
semen quality (24, 25). Hennus reported antegrade ejac-
ulation in 40 men who had superficial BNI at a mean age
of 4.5 years, 10.8% had reduced ejaculate volume and
5.8% had moderate incontinence (26). However, lack of
evidence of adverse effects of BNI does not justify its
routine use in the absence of compelling evidence of its
beneficial effects.

Several study limitations should be acknowl-
edged. First, the study included a small number of pa-
tients. Second, the diagnosis of bladder neck hypertrophy
was based on radiological and not urodynamic evalua-
tion. However, urodynamic testing is not commonly prac-
ticed before VA and there is no consensus on the defini-
tion of bladder outlet obstruction in infants. Should there
be evidence of bladder outlet obstruction on urodynamic
testing, it would be impossible to tell if it is caused by the
valve leaflet or bladder neck hypertrophy before VA. Sal-
vage BNI was performed in four patients in the VA arm
who suffered repeated urine retention and/or febrile UTI.
The use of the intention-to-treat analysis could have re-
sulted in the absence of significant outcome differences.
Further, the study follow-up duration is not long enough
to monitor renal function outcomes in chronic diseases
like PUV, but the primary study question was whether
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BNI reduces the need for short term reoperation. A recent
meta-analysis demonstrated potential long-term effects
of BNI on PUV outcomes but similar reintervention rates
(27). Finally, the study lacked urodynamic evaluation at
follow-up. Despite its value, urodynamics have several
limitations in the PUV population including sensate ure-
thras, difficult catheter insertion in patients with bladder
neck hypertrophy, the high prevalence of high-grade
VUR, and rater variability. These factors do not only in-
crease the technical difficulty of urodynamics, but also
limit the accuracy of bladder volume, pressure and com-
pliance measurements.

CONCLUSION

In patients with PUV, concomitant BNI and VA
does not confer additional short-term benefits com-
pared to VA only. Patients treated with concomitant BNI
and VA had similar rates of short-term reoperation, UTI,
hydronephrosis and VUR resolution. With short-term
follow-up, renal function outcomes were similar among
patients treated with VA only or with concomitant BNI.

ABBREVIATIONS

BNI = bladder neck incision

CIC = clean intermittent catheterization
eGFR = estimated glomerular filtration rate
PUV = posterior urethral valve

PVR = postvoid residual

VA = valve ablation

VUR = vesicoureteral reflux
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