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Urodynamic changes before and after s

endoscopic valve ablation in boys
diagnosed with the posterior urethral valve
without chronic renal failure
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Abstract

Introduction Current research on the posterior urethral valve (PUV) mainly focuses on the follow-up of bladder
function after valve ablation. However, few studies exist on the changes in bladder function before and after valve
ablation.

Objectives To investigate the urodynamic changes before and after PUV ablation and determine the effect of opera-
tion on bladder function, in patients.

Materials and methods The clinical records of 38 boys diagnosed with PUV and undergone urodynamic exams
before and after valve ablation were retrospectively reviewed. In addition, differences in patients'radiographic studies
and urodynamic characteristics between pre- and post-operation were evaluated. Moreover, the urodynamic data
was compared using the paired t-test and all the data was expressed as means = SEM. Additionally, p values less than
0.05 were considered to be statistically significant.

Results All the patients were diagnosed with PUV and the follow-up period after operation ranged between 9

and 114 months. The urodynamic exams were performed about 6 months after operation. The results revealed that
bladder compliance improved from 8.49 4+ 4.73 to 13.31 & 6.78 ml/cmH,0O while the maximum detrusor pressure
decreased from 95.18 & 37.59t0 50.71 £ 21.71 cmH,0, after valve ablation. Additionally, there were significant dif-
ferences in the pre- and post-operation values of bladder compliance and maximum detrusor pressure (p < 0.05).
However, there were no significant differences in the pre- and post-operation values with regard to the residual urine
volume, maximum bladder volume and maximum urinary flow rate (p > 0.05).

Conclusions The adequacy of the COPUM incision is necessary. But the study showed that endoscopic valve abla-
tion couldn't by itself completely improve the bladder function of patients diagnosed with PUV. However, it was able
to improve bladder compliance and decrease maximum detrusor pressure to a certain extent. However, bladder
compliance still couldn't reach the normal level.
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Introduction

According to a previous report, the Posterior Urethral
Valve (PUV) accounted for more than half of Lower
Urinary Tract Obstruction (LUTO) in children [1]. It
is a challenging medical condition in pediatric urol-
ogy and affects one in every five to eight thousand new-
born boys [2, 3]. Although congenital posterior urethral
membrane (COPUM) is a local obstruction below the
verumontanum, the anomaly also affects the bladder
function. Unfortunately, the disorder is usually at a seri-
ous stage at the point of diagnosis. In addition, more
than half of the patients diagnosed with PUV develop the
End Stage Renal Disease (ESRD) even when the obstruc-
tion is cleared in the fetal or neonatal period [4]. Nota-
bly, valve ablation significantly improves the short-term
survival rate and reduces symptoms. However, that this
procedure alone how to change the long-term prognosis
of this disorder has not been numerically documented
previously [5]. Therefore, valve ablation is currently the
basic method of treating COPUM. The extent to which a
simple valve ablation can improve bladder function and
alleviate upper urinary tract problems remains largely
unclear. Although several comparative studies exist on
the change in bladder function before and after urethral
valve ablation, they lack a comprehensive description. For
example, Krishna et al. reported their research results on
the bladder function changes of 6 patients diagnosed with
PUYV [6] but lack of detailed characterization. Additional
research by McKay et al. in 2019 also showed that deteri-
oration of bladder function was an independent risk fac-
tor for ESRD [7]. The study highlighted the importance of
maintaining good bladder function by studying patients
diagnosed with PUV in childhood and eventually under-
went renal transplantation due to ESRD in adolescence.
Herein, the clinical data of 38 patients diagnosed with
PUYV and treated at the Beijing Children’s Hospital (BCH)
between August 2013 and March 2022 were analyzed. All
the patients underwent urodynamic examinations before
and after operation. This was done to understand the
effect of operation on bladder function.

Materials and methods

General information

Thirty-eight boys who had undergone valve ablation
were included in the study. Their ages ranged 4 months
to 9 years and 2 months with a mean age of 3 years and 5
months.

Prenatal ultrasound screening in 25 cases showed dif-
ferent degrees of bilateral hydronephrosis, which were
not further treated in intrauterine except for observation.

Prior to valve ablation, bilateral bladder-ureter reim-
plantation had been performed on 3 patients in a
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separate hospital but had not yet been diagnosed as PUV.
Additionally, 2 patients had been diagnosed with ‘Pyelo-
ureteric Junction Obstruction’ (UPJO) from a different
hospital. The patient had undergone pyeloplasty before
admission in BCH.

Clinical symptoms

The main clinical symptom in the patients (37/38) was
obstructive urine flow characterized by weak and/or
intermittent stream and short distance of urination.
Among the 37 patients, 24 had slight difficulties in uri-
nating, 11 had obvious obstructive urine flow while 2 had
urinary dribbling and fever. Moreover, out of the 11 who
had obvious obstructive urine flow, 10 patients’ parents
had noticed the symptoms early and sought treatment
without delay. The eleventh patient among the 11 with
serious obstructive urine flow was diagnosed late because
he was not taken to hospital on time.

Additionally, the left one patient among 38 had no
obvious urinary symptoms previously although he was
diagnosed with bilateral hydroureteronephrosis. This
diagnosis was made by using ultrasonography tech-
niques during examinations based on the abdominal
pain experienced by the patient. It was however strange
that obstructive urine flow occurred after the patient had
undergone pyeloplasty.

Diagnostic methods and findings

All the 38 patients underwent several examinations
including the renal function test, urinary ultrasonog-
raphy, urodynamic studies by Solar Blue (Netherlands)
as well as Voiding Cystourethrography (VCUG) and
diagnosis was confirmed by cystoscopy. Notably, uro-
dynamic studies were performed on all the patients 1
week before valve ablation. Two days before the urody-
namic examination, the patient went to the urodynamic
examination room to get familiar with the environment,
reduce the anxiety and establish a good relationship with
the medical stuffs. During the examination day, most
patients could generally better cooperate with the stuffs
and complete the whole process through watching car-
toons accompanied by parents. Of course, for some chil-
dren who still could not cooperate, oral chloral hydrate
was applied to sedate them before UDS. All patients in
our group underwent urodynamic examination with-
out accepting anesthesia. The examinations were car-
ried out in accordance with the International Children’s
Continence Society (ICCS) specification. Moreover,
Lower Urinary Tract Obstruction (LUTO) was observed
in all the 38 patients. Furthermore, urinary ultrasound
revealed the presence of hydroureteronephrosis at vary-
ing levels of severity in all the 38 patients. In addition, the
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levels of urea, nitrogen and creatinine in the blood were
normal in all the patients before valve ablation. The PUV
was diagnosed through VCUG in 32 patients while 25
boys were diagnosed with Vesico-ureteral Reflux (VUR).
It is noteworthy that one patient was suspected with both
PUV and AUV through VCUG before operation.

Treatment
All the 38 patients underwent cystoscopy and valve abla-
tion under general anesthesia after complete preopera-
tive preparation. During the operation, cystoscopes of
appropriate sizes were selected to examine the urethra
and bladder. In addition, the mucosa in all the 38 blad-
ders with varying degrees of roughness and mucosa tra-
becular formation were examined. Careful examination
of the urethra revealed that COPUM was present in the
distal areas of the verumontanum in all the 38 patients.

Additionally, an incision was made at the 12 o’clock
point of the valve using an electric scalpel or cold knife.
Extra incisions were further made at the 5 and 7 o'clock
points if bilateral residual valves were still obvious. No
other mechanical obstructions such as AUV were found
finally in other parts of the urethra in all the 38 patients.
After withdrawing the cystoscopes, surgeons squeezed
the patient’s bladder by pressing the abdomen to deter-
mine whether the urine stream was strong and satisfac-
tory and ascertained that they were, indeed. The operation
was finished once the result of urination was good.

The study protocol was approved by the Ethics Com-
mittees of BCH and written informed consent was
obtained from the legal guardians of all the participants.

Statistical analysis

The paired t-test was utilized to compare the main
clinical parameters and all the data were expressed as
means = SEM. P values less than 0.05 (p <0.05) were con-
sidered to be statistically significant.

Results

All the 38 patients were diagnosed with COPUM after
which their situation during urination was observed.
After the urethral catheters were removed, the 38
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patients urinated spontaneously and smoothly in sat-
isfactory volumes. Additionally, follow-up visits were
made to all the patients for a period of between 9
and 114 months although the average follow-up time
was 26.5 months. The follow-up was conducted both
through telephone and reexamination at the clinic and
neither deaths nor renal failure were reported dur-
ing this period. It is worth mentioning that the urinary
symptoms of 28 patients subsided or improved after
operation although the symptoms in 9 patients did not
disappear as much. Moreover, there was one patient
whose symptoms were not obvious both before and
after operation. Furthermore, the ultrasound findings
after operation showed that hydroureteronephrosis
decreased in 30 patients although there was no signifi-
cant change in the other 8 boys. Post operation VCUG
also showed that there was no urethral obstruction in
all the 38 patients by direct vision analysis. Except for
the qualitative evaluation, the quantitative value of the
posterior urethra : anterior urethra ratio (PAR) was also
used. PAR was computed by dividing maximum pos-
terior urethral diameter by anterior urethral diameter.
The postoperative PAR was 1.21 (1.19, 1.26) while the
preoperative PAR was 4.21 (3.97, 4.63). This signifi-
cant desent after operation indicates that valve abla-
tion is successful. In addition, the VUR of 20 patients
decreased or disappeared although the pre-operation
degree of VUR in the other 5 patients remained at the
same level even after operation. Urodynamic studies
were also performed about 6 months after operation
and the results before and after operation are compared
in Table 1. Out of the 38 patients, 2 had pelvic floor
muscle relaxation when urinating before operation
while 15 others had pelvic floor muscle relaxation after
operation. Therefore, the classic radiographic stud-
ies and urodynamic results of 2 patients are separately
shown in Figs. 1 and 2.

Moreover, bladder compliance improved from
8.49+£4.73 to 13.31+6.78 ml/cmH,0 (»p < 0.05)
while the maximum detrusor pressure decreased
from 95.18 £37.59 to 50.71+£21.71 cmH,O (p < 0.05
), after valve ablation (Table 1). Notably, bladder

Table 1 Comparison of bladder function between pre- and post-valve ablation

Residual urine Compliance (ml/ Maximum urinary flow Maximum bladder Pdet.Qmax (cmH,0)
volume (ml) cmH,0) rate (ml/s) volume (ml)

Pre- 81.34+86.31 849+4.73 6.25+3.72 149.39478.81 95.18£37.59

Post- 64.18+57.72 13.31+6.78 801524 167.294+74.15 50.71£21.71

p value 0.094 0.001 0.057 0.150 0.003

p values less than 0.05 were considered to be statistically significant. There were significant differences in the pre- and post-operation values of compliance and Pdet.

Qmax (p<0.05)
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Fig. 1 A 3-year old boy diagnosed with PUV with vesical diverticulum. A The VCUG of a patient highly suspected to have PUV before operation.
B VCUG showed that LUTO disappeared 3 months after valve ablation. (C) Urodynamic studies revealed poor bladder compliance combined
with extremely elevated detrusor pressure when voiding before valve ablation. (D) Urodynamic studies revealed improved bladder compliance
combined with decreased detrusor pressure when voiding 3 months after valve ablation

compliance improved at varying extents in 35 patients
but decreased in only 3 boys who also had unchanged
symptoms and hydroureteronephrosis. In addition,
the Pdet.Qmax of 37 patients declined after operation
although 1 of them had a slightly higher Pdet.Qmax fol-
lowing surgery. On the contrary, the maximum blad-
der volume, the maximum urinary flow rate and the

post voiding residual urine volume did not change sig-
nificantly after valve ablation. Additionally, the maxi-
mum bladder volume changed from 149.39+£78.81 to
167.29 £74.15 ml while the post voiding residual urine
volume changed from 81.34 £ 86.31 to 64.18 £57.72 ml
(p > 0.05) after valve ablation. On the other hand, the
maximum urinary flow rate changed from 6.25+3.72
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to 8.01+5.24 ml/s (p > 0.05) after valve ablation.
(Table 1). There were no significant differences between
pre- and post-operation with regard to maximum blad-
der volumes, post-urinating residual urine volumes and
maximum urinary flow rate.

Discussion

Existing urodynamic literature on PUV focuses on the
changes in urodynamic results and bladder function after
valve ablation. In addition, only few studies exist that
compare urodynamic data between pre- and post-valve
ablation. The possible reason for the lack of such studies
is that some doctors believe that valve surgery should be
performed immediately after diagnosis, therefore leav-
ing no time for urodynamics. However, it is possible to
complete urodynamic examination after the diagnosis
from VCUG then confirm the diagnosis through cystos-
copy. This does not affect the diagnosis and treatment of
patients and is conducive for a comprehensive assess-
ment of the overall situation of patients before surgery.
In this study, urodynamic studies were conducted about
6 months after operation. The results showed that blad-
der compliance improved while the maximum detrusor
pressure decreased after valve ablation and these differ-
ences were significant between pre- and post-operation
(p < 0.05). The decrease in maximal detrusor pressure
was probably due to the relief of the mechanical obstruc-
tion in the posterior urethra and the reduced resistance
which should have been overcome during urination.
However, there were no significant differences in pre-
and post-operation with regard to residual urine volume,
maximum bladder volume and maximum urinary flow
rate (p > 0.05). This therefore shows that not all the uro-
dynamic parameters can improve significantly after valve
ablation.

Krishna et al. [6], compared the urinary flow rate, blad-
der compliance and residual urine volume in 6 patients
diagnosed with PUV. They conducted detailed urody-
namic studies in all the 6 cases, 6 months after valve abla-
tion. The results revealed that 3 of the 6 boys had normal
upper tracts since they had a remarkable improvement in
the peak urine flow rate after ablation and also displayed
normal bladder pressure. However, the other 3 boys had
hydroureteronephrosis and 2 had Chronic Renal Failure
(CRF). Moreover, the boys had a markedly decreased

(See figure on next page.)
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functional bladder capacity with loss of compliance.
They also had low bladder measurement volume and
significant post voiding residual urine volume in spite of
valve ablation, suggesting myogenic detrusor failure. In
patients with long-standing obstruction but the upper
tracts remained normal, the situation was associated
with normal urodynamics. This was one of the few exist-
ing studies on urodynamic comparisons in patients with
PUYV before and after valve ablation.

In the present study, valve ablation cleared the obstruc-
tion anatomically (PAR < 2.2 after valve ablation [7])
although it was unable to completely improve bladder
function. The results revealed that bladder compliance
had indeed improved and detrusor pressure had also
significantly decreased. However, there was no signifi-
cant difference in bladder measurement volume, residual
urine volume and maximum urinary flow rate. In addi-
tion, improvement in bladder compliance and decrease
in detrusor pressure during urination did not appear
perfectly in every patient. Interestingly, when the detru-
sor pressure significantly decreased during urination,
there was an obvious improvement in bladder compli-
ance. However, although bladder compliance improved
statistically, it did not reach the development level among
children of the same age. Values of P det at Qmax and
BOOI in children are age independent and similar to
those observed in adults [8]. Additionally, the bladder
compliance of 3 cases who had no symptoms, improved
while the detrusor pressure decreased significantly. In 1
case, the detrusor pressure increased, which may been
the cause of the valve bladder syndrome and his bladder
compliance was poor. Based on these findings, it is pos-
sible that a decrease in detrusor pressure may be one of
the indicators useful in the prognosis of bladder function.
Moreover, the changes in detrusor pressure are to some
extent related to stage Chronic Kidney Disease (CKD) III
B [1]. Furthermore, the patients in this study did not pro-
gress to ESRD probably because of their young age. Given
that deterioration of renal function often occurs during
adolescence [9], there was still a possibility of deteriora-
tion in renal function in the patients.

Simple valve ablation is the mainstream interven-
tion for COPUM although doctors have tried a number
of options including surgical treatment at the embry-
onic stage [10], urinary diversion [11] and bladder neck

Fig.2 A 3-year old boy diagnosed with PUV and bilateral ureter hydronephrosis. He received bilateral ureters reimplantation 2 years before PUV
ablation and his left renal function had heavily been damaged. A VCUG highly suspected PUV before operation, left VUR existed. B VCUG showed
LUTO and VUR disappeared 3 months after operation. C Urodynamic studies revealed poor bladder compliance along with extremely elevated
detrusor pressure when voiding before operation. D Urodynamic studies revealed improved bladder compliance along with decreased detrusor
pressure (still higher than the normal) when voiding 3 months after operation. E IVP revealed the presence of right ureter hydronephrosis and no
visualization on the left kidney before operation. F IVP revealed clearance of right ureter hydronephrosis and no visualization on the left kidney after

operation
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Fig. 2 (See legend on previous page.)
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incision [12, 13], among others. Unfortunately, the
overall prognosis was shown to be poor although these
treatments led to reduced obstruction and obstructive
urine flow [13]. In addition, many patients eventually
progressed to the End-stage Renal Disease (ESRD) [14].
We are also trying some other personalized treatments,
such as poor compliance of overactive detrusor with
urodynamic force. We also use anticholinergic drugs as
adjuvant therapy after surgery. In general, the operation
is mainly to eliminate the obstruction made by COPUM
and decrease detrusor pressure. In addition, alpha-block-
ers could be applied to further improve urination by tar-
geting bladder neck relaxation. Individual treatment also
includes circumcision to stream and to reduce related
UTIL However, the prognosis of urethral valve is also
related to many factors, including the age of onset, from
large cities or rural areas, the severity of symptoms at the
time of treatment, whether there is reflux, etc. These fac-
tors actually affect the severity of the disease at the time
of treatment, but the pros and cons of these factors are
still in disputes.

Additionally, patients with poor prognosis of PUV
often have different degrees of urodynamic abnormali-
ties [15]. Therefore, urodynamics has gained popularity
in the diagnosis of PUV as well as during the follow-up
of patients. It provides information on whether there is
mechanical obstruction in the urethra and monitors
changes in bladder function over time [4]. Moreover, an
abnormal shape of the bladder is directly related to poor
urodynamics [16]. Therefore, timely detection of func-
tional changes before the appearance of organic lesions in
the bladder can guide early treatment.

Furthermore, the major risks associated with PUV are
the changes in bladder as well as renal function and an
impairment of bladder function complicates the patient’s
life [17]. Additionally, deterioration of bladder function
accelerates the deterioration of renal function. Good
bladder function delays the decline of and stabilizes renal
function and even reverses the progression of disease. As
such, it is important to highlight methods of improving
and stabilizing bladder function. Although valve ablation
solves the problem of persistent mechanical obstruction,
it does not completely solve the functional challenges of
bladder and upper urinary tract damage. It is therefore
crucial to fully understand the effect of surgery on blad-
der function in order to reverse the deterioration of renal
function as a result of PUV. Unfortunately, the number of
patients in this study was small and a larger sample size
should therefore be used in future research.

In addition to adjusting bladder function, PUV is
often associated with VUR. Tourchi et al. [18] reported
that the refluxes in patients diagnosed with PUV were
relieved after the obstructions were cleared, consistent
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observations from the present study. Herein, refluxes in
patients significantly decreased and even disappeared in
some, after valve ablation and no further surgical treat-
ment has been performed to date. However, patients with
unrelieved as well as high-level refluxes and frequent
urinary tract infections may require additional surgi-
cal treatment after careful evaluation. At the same time,
oxybutynin may enhance the resolution of vesicoureteral
refluxes and reduce hydronephrosis following endoscopic
valve ablation in boys [19].

Most of the patients were diagnosed through pre-
natal ultrasound screening and a series of postnatal
examinations, but some patients still didn’t have access
to effective prenatal examinations to find urinary sys-
tem abnormalities, but found them after the birth. The
proportion of these patients in China is relatively large.
Their main symptom is obstructive urine flow. Notably,
although the common symptom for PUV is obstruc-
tive urine flow, some children do not display obvious
clinical symptoms and there are no specific reasons for
this. Additionally, patients showing mild or insignificant
symptoms are often prone to missed diagnosis as well as
delayed treatment and when they become older, they are
diagnosed accidentally [20]. In this study, one case was
more than 1 year at first diagnosis and treatment. He was
diagnosed with bilateral hydronephrosis during his first
visit to the hospital. It was however strange that obstruc-
tive urine flow occurred after the patient had undergone
pyeloplasty. This may have been because when indwelling
the catheter during the operation, the catheter pulled the
valve which was originally attached to the urethral wall,
to the obstructive state when the catheter went in and
out of the urethra. This case mainly suggested that the
possibility of PUV should be considered in the presence
of bilateral upper urinary tract obstruction, even if there
are no obvious clinical symptoms.

Conclusion

The urodynamic study is an effective technique to moni-
tor changes in the bladder condition of patients diag-
nosed with PUV. The adequacy of the COPUM incision
is necessary. In addition, valve ablation does not com-
pletely restore bladder function. It is also does not lead
to a significant increase in maximum bladder volume
as well as the urinary flow rate and does not markedly
decrease the residual urine volume. However, it improves
bladder compliance and decreases maximum detru-
sor pressure to a certain extent. Moreover, the recovery
of bladder compliance was more satisfactory when the
maximum detrusor pressure decreased significantly. As
such, PUV treatment based on valve ablation should be
comprehensive.



Mo et al. BMC Urology (2023) 23:5

Acknowledgements
Not applicable.

Author contributions

ZM was drafted the manuscript. ML and ZM participated in the design of the
study and performed the statistical analysis. XX, NS, WZ, JT and HS conceived
of the study, and participated in its design and coordination and helped to
draft the manuscript. All authors read and approved the final manuscript.

Funding
This research did not receive any specific Grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets generated or analyzed during this study are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the Ethics Committees of the Beijing
Children’s Hospital, Capital Medical University, National Center for Children’s
Health, Beijing (2018-k-64). We certify that the study was performed in accord-
ance with the 1964 declaration of HELSINKI and later amendments.

Informed consent
Written informed consent was obtained from all the participants prior to the
enrollment of this study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 2 August 2022 Accepted: 27 December 2022
Published online: 06 January 2023

References

1. Ansari MS, Nunia SK, Bansal A, Singh P, Sekhon'V, Singh D, et al. Bladder
contractility index in posterior urethral valve: a new marker for early
prediction of progression to renal failure. J Pediatr Urol. 2018;14:162 e1-5.

2. Hebenstreit D, Csaicsich D, Hebenstreit K, Muller-Sacherer T, Berlakovich
G, Springer A. Long-term outcome of pediatric renal transplantation in
boys with posterior urethral valves. J Pediatr Surg. 2018;53:2256-60.

3. Chiaramonte C, Bommarito D, Zambaiti E, Antona V, Li Voti G. Genetic
basis of posterior urethral valves inheritance urology. 2016;95:175-9.

4. Riah L, Belhaj K, Lmidmani F, El Fatimi A, El KettaniY, El Ayoubi M, et al.
Urodynamic profile of voiding disorders persisting after treatment of
posterior urethral valve. Prog Urol. 2015;25:217-23.

5. Nassr AA, Shazly SAM, Abdelmagied AM, Araujo Junior E, Tonni G, Kilby
MD, et al. Effectiveness of vesicoamniotic shunt in fetuses with congenital
lower urinary tract obstruction: an updated systematic review and meta-
analysis. Ultrasound Obstet Gynecol. 2017;49:696-703.

6. Krishna A, Lal P Gupta A, Madan U. Posterior urethral valves after infancy-
urodynamic consequences. Pediatr Surg Int. 1998;13:504-7.

7. Babu R, Hariharasudhan S, Ramesh C. Posterior urethra: anterior urethra
ratio in the evaluation of success following PUV ablation. J Pediatr Urol.
2016;12(6):385. https://doi.org/10.1016/jjpurol 2016.04.041.

8. GuhaVaze P, Saha S, Sinha R, Banerjee S. Urodynamics in posterior
urethral valve: pursuit of prognostication or optimisation. J Pediatr Urol.
2021;17(1):111.e1-8.

9. McKay AM, Kim S, Kennedy SE. Long-term outcome of kidney transplan-
tation in patients with congenital anomalies of the kidney and urinary
tract. Pediatr Nephrol. 2019;34:2409-15.

20.

Page 8 of 8

Heikkila J, Holmberg C, Kyllonen L, Rintala R, Taskinen S. Long-term risk of
end stage renal disease in patients with posterior urethral valves. J Urol.
2011;186:2392-6.

. Chua ME, Ming JM, Carter S, El Hout Y, Koyle MA, Noone D, et al. Impact

of adjuvant urinary diversion versus valve ablation alone on progression
from chronic to end stage renal disease in posterior urethral valves: a
single institution 15-year time-to-event analysis. J Urol. 2018;199:824-30.
Sarin YK, Sinha S. Efficacy of bladder neck incision on urodynamic
abnormalities in patients with posterior urethral valves. Pediatr Surg Int.
2013;29:387-92.

Keihani S, Kajbafzadeh AM, Kameli SM, Abbasioun R. Long-term impacts
of concurrent posterior urethral valve ablation and bladder Neck incision
on urinary continence and ejaculation. Urology. 2017,99:278-80.

Zhang W, Wang C, Mo Z.Trends of treatment for posterior urethral valves.
Chin J Appl Clin Pediatr. 2017;32:801-4.

. Tian J, Sun N, Zhang W. Bladder dysfunction and upper urinary tract

impainllent in boys with posterior urethral valves after valve ablation.
Chin J Urol. 2007,28:842-4.

Niyogi A, Lumpkins K, Robb A, McCarthy L. Cystometrogram appear-
ance in PUV is reliably quantified by the shape,wall, reflux and diverticuli
(SWRD) score, and presages the need for intervention. J Pediatr Urol
2017;13:265 e1- eb6.

Jalkanen J, Heikkila J, Kyrklund K, Taskinen S. Controlled outcomes for
achievement of urinary continence among boys treated for posterior
urethral valves. J Urol. 2016;196:213-8.

Tourchi A, Kajbafzadeh AM, Aryan Z, Ebadi M. The management of vesi-
coureteral reflux in the setting of posterior urethral valve with emphasis
on bladder function and renal outcome: a single center cohort study.
Urology. 2014;83:199-205.

Abdelhalim A, El-Hefnawy AS, Dawabaet ME, et al. Effect of early
oxybutynin treatment on posterior urethral valve outcomes in infants: a
randomized controlled trial. J Urol. 2020;203:826-31.

Ozen MA, Tasdemir M, Gundogdu G, Bilge |, Buyukunal C, Eroglu E. Does
voiding cystourethrogram exclude posterior urethral valves in late pre-
senting cases? Eur J Pediatr Surg. 2019,29:85-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1016/j.jpurol.2016.04.041

	Urodynamic changes before and after endoscopic valve ablation in boys diagnosed with the posterior urethral valve without chronic renal failure
	Abstract 
	Introduction 
	Objectives 
	Materials and methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	General information
	Clinical symptoms
	Diagnostic methods and findings
	Treatment
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


