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Objectives: Nowadays, bladder neck contracture treat-
ment reported is both bladder neck incisions and
resection. Also, different energies have been described.
This study aimed to describe and compare surgical tech-
niques and energy sources used in Hospital Universitari
de Vic.

Methods: retrospective study of patients with a diagno-
sis of bladder neck contracture that required endoscopic
surgical treatment between 2000 and 2024. Preopera-
tive, operative, and postoperative characteristics were
analysed. At the end of follow-up, the patient’s status
was asymptomatic, under urethral dilatations, or with a
permanent catheter.

Results: 60 patients were included. Mean age was
71.1 years (SD = 8.95). Previous urologic surgery was
open radical prostatectomy (33.3%), laparoscopic radi-
cal prostatectomy (6.7%), transurethral resection of the

prostate (31.7%), laser prostate vaporization (16.7%),
open prostate adenomectomy (6.7%), and transurethral
resection of bladder tumour (5.0%). Concomitant ure-
thral stricture was detected in 21.3%. Bladder neck
resection was used in 41.7% and bladder neck incisions
at 12, 5, and 7 h in 58.3%. No significant difference
in success rate was detected (p = 0.598). The instru-
ment was monopolar loop (31.7%), Collins (41.7 %), cold
knife (11.7%), bipolar loop (8.3%), and Holmium laser
(6.7%). In 13 patients, a second endoscopic manage-
ment was performed, and 9 presented success. Median
time follow-up was 63 months (IQR: 25-100). Patient’s
clinical situation was asymptomatic in 71.1%, periodic
dilatations in 25% and a permanent catheter in 3.3%.
The only risk factor detected for periodic dilatations was
urethral stenosis.

Conclusions: Endoscopic treatment presents a success
rate of 71% at 5 years with no significant difference
between bladder neck incisions or resection, nor between
previous types of prostate surgery.

Key Words: bladder neck contracture, vesico-
urethral anastomosis stricture, bladder neck
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Introduction

Due to the improvement of life expectancy and a

health care system centered on patients” quality of
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life, benign prostatic hyperplasia (BPH) and its min-
imally invasive treatment represent one of the main
concerns of urologists in daily practice.

The incidence of bladder neck contracture
(BNC) after BPH surgery has been reduced due to
the increased use of endoscopic treatment, even
in large prostatic glands, with the use of laser
enucleation. Moreover, vesico-urethral anastomosis
stricture (VUAS) after radical prostatectomy has also
diminished due to the introduction of laparoscopic
and robotic-assisted procedures. However, the
appearance of this complication can still be
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challenging, and its management is heterogeneous as
reported in the literature. The two main endoscopic
surgeries described are bladder neck incisions and
bladder neck resection. Energy sources go from cold
knife to monopolar and bipolar energy, and lately,
laser incisions have also been introduced.

The aim of this study is to describe the different
surgical techniques and energy sources used in our
center in the past two decades and to report the
results to detect differences between them. This, in
order to observe risk factors for treatment failure and
try to find the most favorable endoscopic treatment
and energy source to standardize BNC endoscopic
treatment in the future.

Methods

Study design

A single-center retrospective study in Hospital Uni-
versitari de Vic was conducted in accordance with
the principles of Good Clinical Practice and the Dec-
laration of Helsinki. The protocol was approved by
the Ethics Committee for Research with Medicines
of the Institute for Research and Innovation in Life
Sciences and Health in Central Catalonia (CEIm IRIS-
CC), CEIm Code approval number: 25/065 during
statement number 06/2025.

Pateints

Inclusion criteria were patients with a diagnosis of
bladder neck contracture that required endoscopic
surgical treatment during the period between Jan-
uary 2000 and January 2024, and with a minimum
follow-up time of 6 months. Preoperative data, surgi-
cal techniques, and postoperative data were collected
as follow:

Preoperative data: age, gender, Body Mass Index
(BMI), American Society of Anaesthesiologists clas-
sification (ASA), use of any anticoagulant therapy,
presence of urethral catheter or cystostomy, symp-
toms at time of diagnosis, and previous urological
endoscopic treatment.

Surgical techniques: technique description, type
of energy, diameter of the urethral catheter in French
(Fr), and days of urethral catheter.

Postoperative data: Clavien-Dindo classification
for complications, acute urinary retention, require-
ment of another treatment for failure after the first
surgery and follow-up time.
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Surgical techniques

The initial BNC diagnosis was assessed with an
ambulatory urethroscopy with a 16 Fr flexible cysto-
nephro videoscope (Device Model Number CYF-VH,
OLYMPUS MEDICAL SYSTEMS CORP.). Those cases
with an inability to pass through the stricture were
scheduled for endoscopic surgery. Two entities were
differentiated: bladder neck contracture (BNC) after
benign prostate surgery and vesico-urethral anasto-
mosis stricture (VUAS) after radical prostatectomy
(both open and laparoscopic). Thus, surgical manage-
ment of bladder neck contracture was endoscopic in
all cases. Different techniques were used depending
on the surgeon, including bladder neck incision at 12,
5,and 7 o’clock or bladder neck resection. The energy
sources used depended both on surgical tecnique
and surgeon preferences. Four sources were reported:
laser, monopolar and bipolar energy, or a cold knife.
Monopolar and bipolar energy could be applied with
a cutting loop or a Collins knife. A urethral catheter
was placed at the end of the surgery, and the time to
removal depended on the surgeon’s decision.

Follow-up

During the follow-up, success was determined as
patients reporting comfortable micturition, absence
of recurrent urinary tract infections (>3/year), <150
mL post-voiding volume during uroflowmetry, and
no need for further treatment for BNC. Those patients
were assessed as “asymptomatic”.

At the end of follow-up, the patient’s status
was classified as asymptomatic, under periodic ure-
thral dilatations, or requiring a permanent catheter
(urethral or cystostomy).

Statistical analysis

Finally, SPSS 23 (IBM Corp., Armonk, NY, USA) sta-
tistical program was used to analyze the database.
An initial descriptive analysis was performed. Then,
Chi-Square and Mann-Whitney U tests were used
to determine the statistical association between vari-
ables. Statistical significance was determined by a
p-value < 0.05.

Results

A total of 60 patients with endoscopic management
were included. Of those 60 patients, 24 were classified
as VUAS and 36 as BNC. Patients’ characteristics are
described in Table 1. Mean age at BNC diagnosis was
71.1 years (SD = 8.9). The main symptoms leading
to diagnosis were: worsening of bladder obstructive
symptoms in 40 patients (66.7%), urinary infection in
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TABLE 1. Patient’s characteristics (N = 60)

Variable

Age (years), mean (SD)
Sex, n (%)
Male
BMI (kg/m?), mean (SD)
ASA level, n (%)
I
II
111
Anticoagulants use, n (%)
Yes
No
Previous surgery, n (%)

Open radical prostatectomy

Laparoscopic radical prostatectomy
Transurethral resection of the prostate (TURP)
Transurethral resection of the bladder (TURB)

Prostate laser vaporization

Open prostate adenomectomy

Value
71.1 (8.9)

60 (100.0%)
274 (37)

3 (5.0%)
35 (58.3%)
22 (36.7%)

6 (10.0%)
54 (90.0%)

20 (33.3%)
4 (6.7%)
19 (31.7%)
3 (5.0%)
10 (16.7%)
4(6.7%)

Main symptom leading to BNC diagnosis, n (%)

Bladder obstructive symptoms

Urinary infections
Acute urinary retention
Not specified

40 (66.7%)
5 (8.3%)
11 (18.3%)
4 (6.7%)

Note: Abbreviations: IQR, interquartile range; ASA, American Soci-
ety of Anaesthesiologists; BMI, Body Mass Index; BNC, bladder

neck contracture.

5 (8.3%), acute urinary retention in 11 (18.3%), and in
4 (6.7%) patients, it was not specified.

The mean body mass index (BMI) was 27.4 kg/m’
(SD = 3.7). Previous urologic surgery in the VUAS
group (n = 24) was open radical prostatectomy in
20 cases (83.3%) and laparoscopic radical prostate-
ctomy in 4 (16.7%). In the BNC group (n = 36),
transurethral resection of the prostate (TURP) was
performed in 19 (52.8%), laser prostate vaporization
in 10 (27.8%), open prostate adenomectomy in 4
(11.1%), and transurethral resection of bladder tumor
(TURB) in 3 (8.3%). In TURB cases, the lesion local-
ization in the bladder was reviewed to be in the
bladder neck.

Mean time in months to BNC or VUAS detection
since previous surgery was 28.4 (median = 6.7) for
open radical prostatectomy, 18.8 (median = 7.8)
for laparoscopic radical prostatectomy, 31.5
(median = 19) for open prostate adenomectomy, 54.6
(median = 33.6) for TURP, 25.2 (median = 20.5) for
laser prostate vaporization, and 7 (median = 7) for

TURB. Time to appearance was shorter in the VUAS
group vs. the BNC group (p = 0.029).

At the time of BNC or VUAS detection, the pres-
ence of concomitant urethral stricture was detected in
13 patients (21.7%). Out of 36 BNC patients, 7 (19.4%)
had had previous endoscopic BNC treatment.

The American Society of Anesthesiologists clas-
sification (ASA) was I, II, and II in 5.0%, 58.3%,
and 36.7%. Use of oral anticoagulant therapy was
10%. Before endoscopic treatment, 3 (5.0%) patients
required a urethral catheter, 6 (10.0%) had a cys-
tostomy, and 4 (6.7%) underwent periodic dilatations.

Operative and postoperative information is sum-
marized in Table 2. For the endoscopic procedure,
bladder neck resection was used in 41.7% of BNC
cases, and bladder neck incision at 12, 5, and 7 o’clock
in 58.3%. The instruments used were monopolar loop
in 19 cases (31.7%), Collins in 25 (41.7%), cold knife in
7 (11.7%), bipolar loop in 5 (8.3%), and Holmium laser
in 4 (6.7%). Urethral catheters 20 and 22 Fr were used
in 70% and 30% of cases, respectively. The mean time
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TABLE 2. Operative and postoperative results

Variable

Surgical technique, n (%)
Bladder neck incisions 5,7, 12 h
Bladder neck resection
Clavien-Dindo complications, n (%)
0 (No complications)
I
II
Acute urinary retention, n (%)
Yes
No
Dilatations’ requirement first 12 months, n (%)
Yes
No
Second procedure requirement, n (%)
Yes
No
Concomitant urethral stricture, n (%)
Yes
No
Follow-up time (months), median (IQR)
Final clinical situation, n (%)
Asymptomatic
Dilatations/Permanent catheter

Total value = BNCvalue VUASvalue p-value
(n = 60) (n = 36) (n=24)
0.593
35 (58.3%) 22 (61.1%) 13 (54.2%)
25 (41.7%) 14 (38.9%) 11 (45.8%)
0.011*
49 (81.7%) 25 (69.4%) 24 (100.0%)
5 (8.3%) 5 (13.9%) 0 (0.0%)
6 (10.0%) 6 (16.7%) 0 (0.0%)
0.675
6 (10.0%) 3 (8.3%) 3 (12.5%)
55 (91.7%) 33 (91.7%) 21 (87.5%)
0.800
22 (36.7%) 14 (38.9%) 8 (33.3%)
38 (63.3%) 22 (61.1%) 16 (66.7%)
0.898
13 (21.7%) 8 (22.2%) 5(20.8%)
47 (78.3%) 28 (77.8%) 19 (79.2%)
0.210
13 (21.7%) 10 (27.8%) 3 (12.5%)
47 (78.3%) 26 (72.2%) 21 (87.5%)
63 (25-100) 44 (16-76) 68 (58-121)  0.002**
0.385
43 (71.7%) 24 (66.7%) 19 (79.2%)

17 (28.3%)

12 (33.3%)

5 (20.8%)

Note: *p < 0.05, **p < 0.01. Abbreviations: IQR, interquartile range; BNC, bladder neck contracture; VUAS, vesico-

urethral anastomosis stricture.

of urethral catheter use in days was 13 (median = 12,
IQR: 7-19).

Postoperative complications were detected in 11
patients (18.3%). Using the Clavien-Dindo classifica-
tion, level 1 and 2 complications were detected in 2
and 9 patients, respectively. Nine patients had urinary
tract infections requiring antibiotic use, including 3
cases of orchitis and two patients with hematuria. All
complications were detected in the BNC group.

During the follow-up, acute urinary retention
(AUR) was reported in 6 patients (10%). Mean time to
AUR was 5.3 months (median = 3, IQR: 1-11.5). No
difference between VUAS/BNC groups was detected
(p = 0.675). In those patients who failed after surgery,
the median time to dilatation requirement was 2
months (IQR: 1-4.25). In 13 patients, a second endo-
scopic management was performed with a mean time
between procedures of 13.9 months (median = 8,
IQR: 4-18). Nine out of 13 (69.2%) presented success
after the second procedure. Patients with a previous
history of endoscopic management of BNC or those

who underwent a second endoscopic management
for recurrence during the follow-up didn’t present
statistically significantly worse outcomes than those
with only one endoscopic management at the end of
follow-up. No significant differences were detected
between the BNC and VUAS groups in acute reten-
tion event, dilatations requirement during the first 12
months, second endoscopic treatment requirement,
or concomitant urethral stricture. However, the BNC
group had a significantly greater risk of complications
(p = 0.011) after endoscopic treatment.

There was no difference in surgical technique
preference between the BNC and VUAS groups
(p = 0.593). Also, no statistical differences were
detected in the final patient’s clinical situation
(p = 0.598). regarding whether the endoscopic treat-
ment had been a bladder neck resection or bladder
neck incisions.
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The types of energy used (cold knife, monopolar,
bipolar, or laser) didn’t affect the presence of postop-
erative AUR, the requirement of second BNC surgery,
or the final clinical situation.

Those patients diagnosed with urethral stricture
during endoscopic management required more fre-
quent use of periodic dilatation (p = 0.035), which
could be assessed as the only risk factor detected for
endoscopic management failure.

Median time of follow-up was 63 months (IQR:
25-100). Follow-up time was longer in VUAS, proba-
bly due to its requirement for oncological assessment.
The patient’s clinical situation at that time was not
asymptomatic in 43 patients (71.7%), and periodic
dilatations or a permanent catheter in 17 (28.3%).
More specifically, 15 patients underwent periodic
dilatations, and 2 required a permanent urethral
catheter. There were no statistically significant differ-
ences between VUAS and BNC groups (p = 0.385).

Discussion

Bladder neck contracture is a surgical complication
reported in the literature for decades. Its risk fac-
tors and management have been analyzed in many
studies. The two main treatments considered in the
European guidelines are bladder neck resection and
hot-knife bladder neck incisions.” Even though in
European guidelines the current treatment for VUAS
is bladder neck incisions and bladder neck ressection
or incisions for BNC, our results report no com-
plications for bladder neck resection for VUAS if
needed. In our study of 60 cases, no differences were
assessed between bladder neck ressection or incisions
for the success rate. Incisions were performed with
cold knife, monopolar or bipolar Collins knife, and
laser. The complication rate was 18% but there were
no severe complications (only Clavien-Dindo I and II
were reported).

In previous investigations of the field, it has been
observed that etiology, incidence, and complexity
differ depending on the previous prostatic surgery.
Nonetheless, in our study, the patient’s clinical out-
come wasn't statistically different between patients
with different previous surgeries. However, the most
prevalent surgery leading to BNC was open radical
prostatectomy, despite being a surgery much less
frequent than endoscopic BPH management. This is
due to the high incidence of VUAS after open rad-
ical prostatectomy, which rises up to 30%." Then, it
has been described that the incidence of BNC was
reduced to 1.4% by the introduction of minimally
invasive radical prostatectomy:.

In our study, it was significant shorter the time
to develop VUAS compared to BNC, probably due
to its different etiology of stricure. Moreover, follow-
up time was longer in the VUAS group due to the
requirement of oncological assessment.

For further investigation, Pansadoro et al.’ ana-
lyzed the prostatic fossa’s changes after endoscopic
surgery for BPH and described 3 types of sclerosis.
Type I fibrotic tissue includes only the bladder neck.
Type 1II: sclerosis is localized in the middle of the
prostatic fossa. Type III: sclerosis included the entire
prostatic fossa.

Risk factors for bladder neck contracture

Risk factors related to patients’ characteristics:
tobacco as the main risk factor, Diabetes Mellitus,
age, coronary disease, and previous radiotherapy.’
These variables have been reported to affect
microvascularization, leading to an impact on
scar formation.

Risk factors depend on the surgery™’: smaller
prostate volume, excessive bladder neck resection,
and the use of high energy during the bladder neck
resection. Gofsler et al.” analyzed BNC incidence after
TURP in 1300 patients with a detection up to 6.5%.
Surgical risk factors were a smaller prostate vol-
ume, less resected tissue, a lower PSA level, shorter
operative time, reintervention due to hematuria,
and postoperative urethral stenosis appearance that
required endoscopic urethrotomy. The use of antibi-
otics prior to surgery was the only protective factor
detected. Furthermore, Chen et al.” determined that
a prostate volume smaller than 42.9 cm’® presented a
higher risk of BNC, either with TURP or enucleation.

Bladder neck contracture after prostatic surgery
In 2017, Cindolo et al."” published a systematic review
detecting a BNC incidence between 0%—6% after open
and laparoscopic radical prostatectomy. After endo-
scopic procedures, the reported incidence of BNC
was 0%—4.9% for TURP, without a difference between
monopolar and bipolar energy. In HOLEP cases, the
incidence was 0.4%-1.7% and it rose to 7% after
prostate ablation with laser Holmium. In patients
undergoing Greenlight vaporization, BNC incidence
depended on laser characteristics. The results for the
different laser models were 0%-9.6%, 0%-7.4%, and
0%-5.9% for 80-W KTP, 120-W HPS, and 180-W XPS
systems, respectively. As the incidence of BNC rises
in low-volume prostate endoscopic treatment, this
review recommends a concomitant bladder neck inci-
sion during the procedure. For BNC management,
endoscopic bladder neck incision was the first choice
in all the studies reported. In 2024, a single-center
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retrospective study'' reported a BNC incidence of
4.7% for TURP and 1.3% for HOLEP.

Sun et al."”” analyzed BNC incidence after Thulium
laser BPH treatment in both resection and enucleation
techniques. Incidence after resection was significantly
higher (13.6% vs. 1.8%; p = 0.045). A recent meta-
analysis comparing Greenlight (HPS 120-W) laser
vaporization and TURP for BPH treatment” didn’t
detect a statistically significant incidence of urethral
stenosis and bladder neck sclerosis.

After radical prostatectomy, Kovell et al.’” pub-
lished a BNC incidence of 30% for the open approach.
However, it seems to have lowered to 1.4% with
technique optimization, with a minimally invasive
approach.' Risk factors as greater bleeding, urine leak
persistence, previous prostatic surgeries, previous
local radiation, surgeon’s experience, patient’s age,
BMI, and tobacco, were detected in this revision. Oth-
erwise, the proper exposition of tissues and mucosa
approximation avoids stricture of anastomosis. Also,
checking for urine leakage during anastomosis pre-
vents BNC appearance. Parihar etal.,”” in a study with
930 robotic-assisted radical prostatectomies, detected
a 1.6% BNC incidence.

Results reported in the literature for endoscopic

treatments in bladder neck contracture

In 2022, Nealon et al."” reported the efficacy of bal-
loon dilatation and bladder neck incisions with a
cold knife in both de novo and recurrent BNC in 124
patients. Success rate in a mean follow-up time of 12
months was 82% for one procedure and up to 94%
after two procedures.

Also, Furukawa et al.” analyzed 25 bladder neck
incisions for BNC after TURP or HOLEP. Time to BNC
diagnosis was 365 days, and the mean follow-up after
BNC treatment was 170 days with a success ratio of
92%.

Similar to the previous studies, Rosenbaum et al.””
included 60 patients with BNC (54 after TURP and
6 after HOLEP). Endoscopic treatment for BNC was
bladder neck resection in 49 cases and bladder
neck incisions in 11. No significant differences were
detected between the techniques, as also reported in
the present study. The overall success rate was 53%
but it was significantly higher in HOLEP vs. TURP
patients (100% vs. 48%).

The initial management of BNC after radical
prostatectomy is also endoscopic incision of the blad-
der neck, with a success rate detected by Shinchi
et al.”” up to 81% at the first procedure and 93% after
up to three attempts.

In consideration of the previous literature and also
de present study, it could be encouraged to perform
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a second procedure after a first failure. In literature,
the success rate always improves after the second
procedure, and in our study, 9/13 patients presented
success after the second procedure. On the other side,
the main cause of the lower success rate (71%) in
the present study compared to that described in the
literature (>90%) could be the longer follow-up time.
Most of the studies report a follow-up time of 1 year,
instead of 5 years from the present study.

Use of endoscopic injections after bladder neck
incisions

Even though the use of injections was not assessed
in our study, three treatments are well-reported in
the literature.

Mitomycin C (MMC) is a chemotherapy used to
diminish fibrosis and scar formation with cellular
death.” Its use for BNC management has been mostly
studied in those patients with failure of an initial
endoscopic treatment. Vanni et al.”’ reported a success
ratio of 72% after the first procedure and 89% after
a second procedure in patients with BNC recurrence.
In a multicentric prospective study by Nagpal et al.,”
cold knife bladder neck incisions with subsequent
injections of 0.3-0.4 mg/mL of MMC in each incision
were performed in 40 patients with a success rate of
87.5% after a maximum of two procedures. Redshaw
et al.’' described a success rate of 75% in 55 patients
after a maximum of 2 attempts. A 7% of severe
complications were detected, including: pubic bone
osteitis, necrosis of the bladder neck, urethrorectal
fistulae, and rapid recurrence of BNC.

Triamcinolone use in bladder neck contracture has
been described by Zhang et al.”” with bladder neck
resection and further triamcinolone injection (2 mL,
40 mg/mL in eight points of resection). It included
28 patients with BNC after BPH surgeries and an
initial BNC endoscopic treatment failure. Injections
were repeated monthly 3 times, and the success rate
was 92.9%. In another study, Mann et al.”’ described
bladder neck incisions with laser Holmium at 3, 6,
9, and 12 o’clock and triamcinolone injections with
a success rate of 83% in 30 patients with BNC after
radical prostatectomy.

Betamethasone was described for BNC manage-
ment by Wu et al.'' Twenty patients were treated
with endoscopic Betamethasone injections after blad-
der neck incisions, with a BNC recurrence of 35%
after the procedure. The mean time of recurrence was
1.8 months.
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Limitations

Limitations in this study include the wide period of
inclusion time, which leads to the inclusion of a great
variability of surgical treatments and the evolution
of these surgical techniques. It also comprises the
limitations of a retrospective analysis and the only
description of endoscopic management. No cases of
open, laparoscopic, or robotic approach for recon-
struction were included. Also, as described in the
discussion, bladder neck incision alone was not com-
pared with incision plus injection treatments such as
corticosteroids or Mitomycin C.

Conclusions

The incidence of bladder neck contracture tends to
decrease in the last decades due to the introduction
of laparoscopy and robotic surgery. The initial man-
agement is the endoscopic procedure with bladder
neck incision or resection, with no difference between
them assessed. The different initial prostate surgeries
didn’t seem to alter the final patient’s status. Only
concomitant urethral stricture was detected as a risk
factor for endoscopic treatment failure. Finally, in this
study, in a mean follow-up time of 5 years, 71.1% of
patients didn’t require more dilatations or bladder
catheter. Of those patients who presented treatment
failure, 88% underwent periodic dilatations.

Acknowledgement

The authors want to remark the contribution of Dr
Pere Roura, chief of Epidemiology Department, dur-
ing the analysis and interpretation of statistical data.

Funding Statement

The authors received no specific funding for
this study.

Author Contributions

Sofia Fontanet: research, data analysis, and
elaboration of the manuscript, Julio F. Calderén-
Cortéz design of the study and research of the
database, Edgar Suquilanda: research of the database,
Fernando Gaona: analysis of the data, Alejandro
Garcia Navarro: revision of the manuscript. All

authors reviewed and approved the final version of
the manuscript.

Availability of Data and Materials

The findings of this study are not publicly available
due to privacy reasons but are available on request
from the corresponding author.

Ethics Approval

This study was performed in accordance with the
Declaration of Helsinki. This human study was
approved by Ethics Committee for Research with
Medicines of the Institute for Research and Innova-
tion in Life Sciences and Health in Central Catalonia
(CEIm IRIS-CC), CEIm Code approval number:
25/065 during statement number 06/2025. This study
has been granted an exemption from requiring
written informed consent due to its retrospective
characteristics, with a long length of time included
and a pseudonymization of patients” data, and was
granted from the same ethical committee (CEIm
IRIS-CC approval number 25/065).

Conflicts of Interest

The authors declare no conflicts of interest.

References

1. Ouzaid I, Xylinas E, Ploussard G et al. Anastomotic stric-
ture after minimally invasive radical prostatectomy: what
should be expected from the Van Velthoven single-knot run-
ning suture? ] Endourol 2012;26(8):1020-1025. do0i:10.1089/
end.2011.0650.

2. EAU Guidelines. Edn. presented at the EAU Annual Congress
Madrid 2025; 2025; Arnhem, The Netherlands: EAU Guide-
lines Office. ISBN 978-94-92671-29-5.

3. Kovell RC, Terlecki RP. Management strategies for post-
prostatectomy bladder neck contractures. Curr Urol Rep
2015;16(9):65. doi:10.1007 /s11934-015-0536-4.

4. Pansadoro V, Emiliozzi P. Ilatrogenic prostatic urethral
strictures: classification and endoscopic treatment. Urology
1999;53(4):784-789. d0i:10.1016 /50090-4295(98)00620-7.

5. Simhan J, Ramirez D, Hudak SJ, Morey AF. Bladder neck
contracture. Transl Androl Urol 2014;3(2):214-220.

6. Primiceri G, Castellan P, Marchioni M, Schips L, Cindolo L.
Bladder neck contracture after endoscopic surgery for benign
prostatic obstruction: incidence, treatment, and outcomes.
Curr Urol Rep 2017;18(10):79. d0i:10.1007 /s11934-017-0723-6.

7. Elsherif E, Salman B, Abozaid M, Badawy A. Evaluation of
perioperative risk factors for bladder neck contracture after

Copyright © 2026 The Authors. Published by Tech Science Press; 33(3); June 2026 543


https://doi.org/10.1089/end.2011.0650
https://doi.org/10.1089/end.2011.0650
https://doi.org/10.1007/s11934-015-0536-4
https://doi.org/10.1016/s0090-4295(98)00620-7
https://doi.org/10.1007/s11934-017-0723-6

10.

11.

12.

13.

14.

15.

544

bipolar transurethral resection of the prostate. Int Urol Nephrol
2024;56(12):3791-3796. doi:10.1007 /s11255-024-04125-2.
Gofller C, Pfander F, Haas M et al. Risk factors for bladder
neck contracture after transurethral resection of the prostate.
Prostate 2023;83(11):1020-1027. d0i:10.1002/ pros.24543.

Chen YZ, Lin WR, Chow YC, Tsai WK, Chen M, Chiu AW.
Analysis of risk factors of bladder neck contracture following
transurethral surgery of prostate. BMC Urol 2021;21(1):59.
doi:10.1186/512894-021-00831-6.

Cindolo L, Marchioni M, Emiliani E et al. Bladder neck
contracture after surgery for benign prostatic obstruction.
Minerva Urol Nefrol 2017;69(2):133-143. d0i:10.23736/S0393-
2249.16.02777-6.

Wu MH, Liu JX, Zhang YF et al. Bladder neck contracture
following transurethral surgery of prostate: a retrospective
single-center study. World | Urol 2024;42(1):14. doi:10.1007/
s00345-023-04715-2.

Sun Q, Guo W, Cui D et al. Thulium laser enucleation ver-
sus thulium laser resection of the prostate for prevention
of bladder neck contracture in a small prostate: a prospec-
tive randomized trial. World | Urol 2019;37(5):853-859. doi:10.
1007 /s00345-018-2463-8.

Zhou Y, Xue B, Mohammad NA et al. Greenlight high-
performance system (HPS) 120-W laser vaporization versus
transurethral resection of the prostate for the treatment of
benign prostatic hyperplasia: a meta-analysis of the pub-
lished results of randomized controlled trials. Lasers Med Sci
2016;31(3):485-495. doi:10.1007/s10103-016-1895-x.
PariharJS, Ha YS, Kim IY. Bladder neck contracture-incidence
and management following contemporary robot assisted rad-
ical prostatectomy technique. Prostate Int 2014;2(1):12-18.
doi:10.12954/P1.13034.

Nealon SW, Bhanvadia RR, Badkhshan S, Sanders SC, Hudak
SJ, Morey AF. Transurethral incisions for bladder neck con-
tracture: comparable results without intralesional injections. |
Clin Med 2022;11(15):4355. doi:10.3390/jcm11154355.

16.

17.

18.

19.

20.

21.

22.

23.

FONTANET ET AL.

Furukawa Y, Maru S, Toyoda Y et al. Treatment outcomes of
bladder neck contracture after transurethral prostate surgery.
Nihon Hinyokika Gakkai Zasshi 2022;113(3):90-95. doi:10.5980/
jpnjurol.113.90.

Rosenbaum CM, Vetterlein MW, Fisch M et al. Contempo-
rary outcomes after transurethral procedures for bladder neck
contracture following endoscopic treatment of benign pro-
static hyperplasia. | Clin Med 2021;10(13):2884. do0i:10.3390/
jem10132884.

Shinchi M, Horiguchi A, Ojima K et al. Deep lateral
transurethral incision for vesicourethral anastomotic stenosis
after radical prostatectomy. Int | Urol 2021;28(11):1120-1126.
doi:10.1111/iju.14650.

Nagpal K, Zinman LN, Lebeis C, Vanni AJ, Buckley JC.
Durable results of mitomycin C injection with internal
urethrotomy for refractory bladder neck contractures: multi-
institutional experience. Urol Pract 2015;2(5):250-255. doi:10.
1016/j.urpr.2014.12.007.

Vanni AJ, Zinman LN, Buckley JC. Radial urethrotomy and
intralesional mitomycin C for the management of recurrent
bladder neck contractures. | Urol 2011;186(1):156-160. doi:10.
1016/j.juro.2011.03.019.

Redshaw JD, Broghammer JA, Smith TG III et al. Intralesional
injection of mitomycin C at transurethral incision of bladder
neck contracture may offer limited benefit: TURNS study
group. | Urol 2015;193(2):587-592. doi:10.1016/j.juro.2014.08.
104.

Zhang L, Liu S, Wu K, Mu X, Yang L. Management of highly
recurrent bladder neck contractures via transurethral resec-
tion combined with intra- and post-operative triamcinolone
acetonide injections. World | Urol 2021;39(2):527-532. doi:10.
1007 /s00345-020-03224-w.

Mann JA, Silverman ], Westenberg A. Intralesional steroid
injection combined with bladder neck incision is efficacious in
the treatment of recurrent bladder neck contracture. Low Urin
Tract Symptoms 2021;13(1):64-68. doi:10.1111/1uts.12327.

Copyright © 2026 The Authors. Published by Tech Science Press; 33(3); June 2026


https://doi.org/10.1007/s11255-024-04125-2
https://doi.org/10.1002/pros.24543
https://doi.org/10.1186/s12894-021-00831-6
https://doi.org/10.23736/S0393-2249.16.02777-6
https://doi.org/10.23736/S0393-2249.16.02777-6
https://doi.org/10.1007/s00345-023-04715-2
https://doi.org/10.1007/s00345-023-04715-2
https://doi.org/10.1007/s00345-018-2463-8
https://doi.org/10.1007/s00345-018-2463-8
https://doi.org/10.1007/s10103-016-1895-x
https://doi.org/10.12954/PI.13034
https://doi.org/10.3390/jcm11154355
https://doi.org/10.5980/jpnjurol.113.90
https://doi.org/10.5980/jpnjurol.113.90
https://doi.org/10.3390/jcm10132884
https://doi.org/10.3390/jcm10132884
https://doi.org/10.1111/iju.14650
https://doi.org/10.1016/j.urpr.2014.12.007
https://doi.org/10.1016/j.urpr.2014.12.007
https://doi.org/10.1016/j.juro.2011.03.019
https://doi.org/10.1016/j.juro.2011.03.019
https://doi.org/10.1016/j.juro.2014.08.104
https://doi.org/10.1016/j.juro.2014.08.104
https://doi.org/10.1007/s00345-020-03224-w
https://doi.org/10.1007/s00345-020-03224-w
https://doi.org/10.1111/luts.12327

	Comparison of endoscopic treatment for bladder neck contracture: a single centre study and review of literature
	Introduction
	Methods
	Results
	Discussion
	Limitations
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


