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Abstract

Background: No consensus management is available for the bladder neck contracture (BNC) secondary to radical retropubic
prostatectomy (RRP). We present our experience of a technique in which holmium: YAG surgical laser was utilized transurethrally
to incise the stenotic area.
Methods: Incisions with holmium: YAG surgical laser were made in 34 subjects with BNC between January 2012 and May 2018. Med-
ical charts were reviewed to evaluate related data including medical history, international prostate symptoms score, uroflowmetry,
and recurrence of the stricture.
Results: The mean length of operation was 34 ± 4.06 minutes. No significant postoperative or perioperative complications were
noted. The median length of hospital stay after surgery was two days. Five subjects (13.8%) required endoscopic holmium: YAG
laser retreatment. After the first treatment with holmium: YAG surgical laser, the mean duration for recurrence was 4.3 months. In
addition, significant improvements were observed in Qmax, residual urine volume, and the total IPSS score.
Conclusions: BNC after RRP is relatively frequent but it can be safely and effectively managed by transurethral holmium: YAG laser
incision
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1. Background

The most common solid organ malignancy in men of
older than 65 years is prostate cancer (PCa) (1, 2). In the
last two decades, the early detection of PCa has been im-
proved by screening based on the evaluation of prostate-
specific antigen (PSA). Radical retropubic prostatectomy
(RRP) is a standardized, widely accepted, curative proce-
dure for prostate cancers confined to the prostate (3).

A substantial increase in urinary incontinence, erec-
tile dysfunction, and vesicourethral complications has oc-
curred with the increased incidence rates of treatment for
prostate cancer. Urethral or vesicourethral anastomosis
site strictures are considered one of the most common
postoperative complications of RRP (0.4% - 32%) (4-7). No
consensus treatment is available for post-PR bladder neck
contracture (BNC) (8). Treatment for the majority of these
patients can be performed endoscopically although a sub-
group of subjects may need open and complex surgical in-

terventions to overcome this issue (9, 10). The incision for
treatment of BNC can be carried out using numerous en-
doscopic techniques, including electrocautery, cold-knife,
laser, loop, and hot-knife resection (11-13).

The advantages of holmium: YAG laser include clear vi-
sion, short duration of hospitalization, accurate incision
of scar tissue, and less bleeding (14).

We present our experience of utilizing transurethral
holmium: YAG laser to incise the stenotic area.

2. Methods

After acquiring approval from the review board, the
charts of patients who had undergone RRP in Shohada-e-
Tajrish Hospital (a referral center of reconstructive urology
and the first center of laser application in urology in Iran),
affiliated to Shahid Beheshti University of Medical Science,
Tehran, Iran, were reviewed retrospectively.
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The urethral stricture diagnosis was determined based
on the patient’s medical history, uroflowmetric study,
International Prostate Symptom Score (IPSS), and ure-
throscopy (which would not allow the 17F rigid cystoscope
to pass through the urethra). Perioperative and postoper-
ative data including the duration of indwelling catheter
use, length of operation, complications, postoperative
hospitalization, and rates of recrudescence were also as-
sessed. The effectiveness of treatment was evaluated using
uroflowmety.

Perioperative ciprofloxacin prophylaxis (a 400-mg sin-
gle dose) was administered to all subjects. All of the pa-
tients underwent spinal anesthesia. All surgical proce-
dures were performed while patients were placed in the
lithotomy position. A 550-µm end-firing laser fiber was
passed through a rigid 22F endoscope to reach the af-
fected areas using saline irrigation. Before deep incisions,
ureteral orifices were identified if possible. Then, deep in-
cisions were inflicted to the fibrotic tissue under direct vi-
sion as STAR like until the sparing healthy tissue was seen,
thus allowing the free passage of a 22F scope easily into the
bladder. A silicone 18F Foley catheter was inserted and re-
mained for several days. Antibiotic therapy continued un-
til catheter removal.

For HLU, the holmium laser (Iranian National Laser
Center, Iran) set at the energy of 15 - 20 J (mean 14 J), a fre-
quency of 12 - 16 Hz (mean 13 Hz), and overall power of 60 -
100 W was applied.

Regular follow-ups were carried out at three, six, and
12 months postoperatively. The intervention was consid-
ered successful if subjects did not declare any complaint
of voiding, along with a maximum urinary flow rate of ≥
12 mL/sec for a minimum voided urinary volume of 250 mL.

For the determination of statistical significance,
Wilcoxon signed rank test was performed in all cases.
P-values of less than 0.05 were considered statistically
significant.

3. Results

We retrospectively reviewed the charts of 36 patients
with a mean age of 65 years in the range of 45 to 76. The
patients had a mean body mass index of 24.2 ± 2.01 kg/m2
when referred to our center for the evaluation of BNC after
RRP between January 2012 and May 2018. The BNC occurred
within three months of surgery in 21 subjects (58.3%), 4 to 12
months in 11 (30.5%), and >12 months in four (11.1%). Three
patients were on hormonal therapy and two on adjuvant
radiotherapy.

Eight of the patients had dilatation, six had cold
knife direct visual internal urethrotomy, and one had
transurethral resection of the BNC.

The median length of operation was 34 minutes (rang-
ing from 13 to 53 minutes). No significant postoperative
or perioperative complications were documented. The me-
dian time until the removal of urethral Foley catheter was
seven days (range of four to 12 days). The median length of
postoperative hospitalization was two days (ranging from
one to three days). Five patients (13.8%) required repeated
endoscopic treatment with holmium: YAG surgical laser.
After the first treatment with holmium: YAG surgical laser,
the mean recurrence time was 4.3 months (ranging from
three to 12 months). However, one patient (0.02%) required
a third episode of treatment five months later. The clinical
characteristics of the patients are outlined in Table 1.

Table 1. The Patients’ Clinical Characteristics Before and After Holmium: YAG Laser
Treatment

Variable Prior to Laser
Therapy

Following Laser
Therapy

P Value

Voided volume,
mL

264.21 ± 25.05 273.09 ± 11.17 ≥ 0.05

Qmax, mL/sec 6.23 ± 3.56 13.38 ± 4.72 ≤ 0.05

Residual volume,
mL

45.17 ± 31.54 17.61 ± 25.68

Total IPSS score 22 ± 3 14 ± 3

4. Discussion

Despite the growing number of patients treated for
prostate cancer with either radiation or surgery, a rela-
tively small proportion of patients develop BNC, warrant-
ing further procedural interventions (11, 15, 16). BNC is
typically the result of scar tissue narrowing of the recon-
structed bladder neck (17, 18). This narrowing may cause
substantial BOO, which may result in urinary urgency
and frequency, incomplete bladder emptying, and poor
stream. Ultimately, it may cause acute urinary retention
(5).

A less invasive treatment modality that is used as
a surgical alternative for various medical indications is
holmium: YAG laser. These indications include but not lim-
ited to transurethral prostate resection and incision, uri-
nary stone lithotripsy, genital wart treatment, upper uri-
nary tract tissue ablation, and neoplasm excision (12, 19-21).

In the present series, the BNC recurrence rate after
holmium: YAG laser incision was 13.8%. In addition, signifi-
cant improvements were observed in Qmax, residual urine
volume, and the total IPSS score.

In a cohort study of 24 subjects with recurrent post-
RP BNC, Eltahawy et al. designed an unprecedented tech-
nique of injecting triamcinolone (40 mg/mL, 2 mL) follow-
ing holmium: YAG laser for BNC incision at the positions
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of 3 and 9 o’clock. They reported that the success rate af-
ter one or two episodes of treatment courses was 17/24 and
7/24, respectively (8).

In a study by Surya et al. (22), the effectiveness of cold-
knife incisions was only 62%. Furthermore, urinary incon-
tinence was observed in all patients after incision of the
stricture.

Similarly, Lagerveld et al. (23) in another case series re-
ported 10 patients with vesicourethral anastomosis stric-
tures after RP (including six patients formerly managed
using clean intermittent catheterization, urethrotomy by
cold-knife, and dilatation); with holmium: YAG laser treat-
ment, their voiding pattern was without difficulty and they
were not in need of re-treatment.

Cho et al. (3) in another prospective study performed
urethrotomy with holmium: YAG surgical laser in 11 sub-
jects after high-intensity focused ultrasound treatment for
prostate cancer or with prostatic urethral or bladder neck
strictures. They demonstrated that holmium: YAG laser
therapy made statistically significant differences in Qmax
and IPSS. They concluded that treatment with holmium:
YAG laser provided an effective, safe, and unaggressive
treatment for urethral or bladder neck strictures arising
secondary to prostate cancer treatment.

4.1. Conclusion

BNC after RRP is relatively frequent but it can safely and
effectively be managed by transurethral holmium: YAG
laser incision. Treatment with holmium: YAG laser results
in negligible peripheral tissues trauma. It also helps pre-
serve the continence mechanism.

4.2. Limitation and Recommendation

Larger cohort studies with prospective nature and
prolonged follow-up period are required to compare
holmium: YAG surgical laser and other therapeutic meth-
ods to confirm these findings.
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