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FEMALE UROLOGY

Efficacy of Transurethral Bladder Neck
Incision with 2-Micron Continuous Wave
Laser (RevolLix) for the Management of
Bladder Outlet Stricture in Women

Farzaneh Sharifiaghdas, Mehdi Kardoust Parizi, Babak Ahadi

Purpose: To report the short-term outcome of transurethral bladder neck incision with 2-micron

continuous wave laser (RevoLix) in the management of bladder outlet stricture in women.

Materials and Methods: In a prospective study, between January 2011 and February 2012, a total
of 14 patients with the complaint of difficulty in voiding underwent transurethral bladder neck
incision with 2-micron 120-W continuous wave laser (RevoLix) using low energy setting (24 W).
Pre-operative investigations included international prostate symptom score (IPSS) and quality of
life index evaluation, multi-channel urodynamic study, and urethrocystoscopy. Postoperative clini-

cal and urodynamic improvement were compared with the pre-operative data.

Results: Of 14 patients, 4 and 10 subjects suffered from chronic urinary retention and difficulty in
voiding, respectively. The mean age of the patients was 55.1 years (range, 40 to 67 years). Mean
operation time and postoperative follow-up period were 23.8 minutes (range, 15 to 30 minutes)
and 10.2 months (range, 6 to 18 months), respectively. Median IPSS improved significantly from
28 points at baseline to 11 points postoperatively (P =.005). Median quality of life score also im-
proved from 4.2 points to 1.5 points (P =.005). None of the patients needed re-operation. Median
post void residual urine decreased significantly after the procedure (101 mL versus 17 mL; P =

.003). No significant complications and de-novo incontinence were noted in this study.
Conclusion: Transurethral bladder neck incision with 2-micron continuous wave laser (RevoLix)
may be used safely in the management of bladder outlet stricture in women with satisfactory short-

term clinical outcomes.
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INTRODUCTION

Ithough bladder neck obstruction is prevalent in

patients with urological problems,') its manage-

ment has been addressed more among men in
comparison with women. The overall incidence of urethral
obstruction in women is estimated between 1% and 30% (ac-
cording to various definitions and diagnosis modalities) of
cases with lower urinary tract symptoms.®
Various treatment modalities are reported for bladder neck
obstruction in literature, including medical therapy, clean in-
termittent catheterization (CIC), urethral dilator, and endo-
scopic incision.®® However, there are no sufficient studies
to evaluate efficacy and safety of bladder neck laser in wom-
en. In this prospective study, we report our experience in the
management of refractory bladder neck stenosis (BNS) by
transurethral bladder neck incision using 2-micron continu-

ous wave laser (RevoLix).

MATERIALS AND METHODS

Between January 2011 and February 2012, of 200 women
who suffered from difficulty in voiding, 14 were included
in the study. There was no dropout. Inclusion criteria were
patients who had received medical therapy (o-adrenergic
blockers) for more than 3 months and had undergone at least
two sessions of bladder neck dilation without satisfactory re-
sponse.

Urodynamic study (TRITON/ Laborie Medical Technologies
Corp product, Canada) was performed on all the patients be-
fore the surgery according to International Continence Soci-
ety standards and cystourethroscopy. Diagnosis of BNS was
documented according to the following criteria: Obstructive
lower urinary tract symptoms, Urodynamic study signs of
obstruction, including low peak flow rate (PFR) and high
maximum voiding pressure,®'¥) and Cystourethroscopic ap-
pearance, which revealed narrow and fibrotic bladder neck.
We excluded patients with detrusor hypocontractility (blad-
der contractility index <100) from our study. All the pa-
tients had previously received medical treatment, such as
a-adrenergic blockers, for more than 3 months, and had un-
dergone at least two sessions of bladder dilation, but without
satisfactory results.®*!D All the patients had a negative urine
culture before the procedure. International prostate symptom

score (IPSS), quality of life index, and residual urine were
recorded.

After the diagnosis of BNS was made, transurethral incision
of the bladder neck was performed. Follow-up visits were
carried out one and then every six months, postoperatively.
At one-month postoperative visit, the changes were evalu-
ated in IPSS, quality of life index, and post void residual
(PVR) urine using post void urethral catheterization. Urody-
namic study was performed to record objective results of the
procedure, including PFR and maximum voiding pressure. In
latter visits (every 6 months), only IPSS and quality of life in-
dex were evaluated. In postoperative follow-up visit analysis,
mean IPSS and quality of life index of all postoperative visits

were reported for each patient.

Operation Technique

The operation was performed by a cystourethroscopy 24F,
using 2-micron 120-W continuous wave laser (RevoLix,
LISA laser products, Katlenburg, Germany) under general
or spinal anesthesia. The bladder neck and proximal urethra
were incised at 5 and 7 positions using low energy (24 W).
No attempt was made to see deep musculature and fat. Blad-
der neck was open in all the patients after surgery. After the
procedure, a 16F Foley catheter was placed into the bladder
to evaluate quality of incision. If there was an easy passage
without significant resistance, the procedure was terminated.
Patients were discharged on the same day, and oral antibiotic
and pain control medications were administered. The Foley
catheter was removed 3 days later in the office.

The non-parametric test (Wilcoxon test) was used to analyze
the results. A P value less than .05 was considered statisti-

cally significant.

RESULTS

All the 14 patients were followed up according to the study
protocol. The mean age of the patients was 55.1 years (range,
40 to 67 years). History of cesarean section surgery, rec-
tocele/cystocele repair, and abdominal hysterectomy was re-
ported by 3, 3, and 2 patients, respectively. Two patients had
diabetes mellitus and 4 had history of urinary retention. Pre-
operative stress and urge urinary incontinence were detected

in 1 and 4 subjects, respectively, which did not change after

IEOMAWOIEITYSE Vol.10 | No.1 | Winter2013 | 791



the procedure. The mean times of bladder neck dilation be-
fore the procedure was 2.2 times (range, 2 to 4 times).

During cystourethroscopy, fibrotic narrow bladder neck
was found in all the subjects. Five patients had moderate
to severe trabeculation of the bladder. Mean operation time
(excluding anesthesia time) was 23.8 minutes (range, 15
to 30 minutes). The mean postoperative follow-up period
was 10.2 months (range, 6 to 18 months). There was no de-
novo stress incontinence after the surgery. Median IPSS im-
proved significantly from 28 points (range, 21 to 35 points)
pre-operatively to 11 points (range, 0 to 25 points) post-
operatively at the end of the follow-up period (P = .005).
Median quality of life score also improved from 4.2 points
(range, 4 to 6 points) pre-operatively to 1.5 points (range,
0 to 4 points) postoperatively (P = .005). No cases needed
re-operation. However, one patient is still under CIC (three
times per day) due to high PVR urine (100 mL). Table
shows urodynamic characteristics of patients before and

one month after the procedure.

Urodynamic characteristics of patients before and one month
after the procedure.

Variable Pre-operative Postoperative P

Median peak flow rate

(range), mL/s 8(2.7t012)

11(9.1to 16) .005

Median maximum void-
ing pressure (range), cm
H,O

Median post void re- 101
sidual urine (range), mL (30 to 300)

67.5
55(33t081.9) .59
(133101555 ~° (3310819

17 (0to 100) .003

Although maximum voiding pressure decreased postopera-
tively, it was not statistically significant (P =.59). Compared
to the pre-operative data, statistically significantly decrease
in PVR urine volume (P = .003) and increase in PFR (P =
.005) were noted postoperatively. No voiding dysfunction,
such as pelvic floor hyperactivity, was noticed in urodynam-
ic study in all 14 patients before and after the procedure.
There were no major complications, including refractory
gross hematuria, febrile urinary tract infection, urinary sep-
sis, bladder perforation, deep venous thrombosis, or pulmo-
nary emboli.

DISCUSSION

Urologists commonly visit women with lower urinary tract
symptoms during their practice, mostly caused by BNS, neu-
rogenic bladder disorders, urinary tract infection, and inflam-
matory bladder conditions. Bladder neck stenosis in women
is not as common as men. Furthermore, due to lack of univer-
sal criteria for diagnosis of BNS in women, urologists face
several difficulties in management of this condition.

Farrar and colleagues used the following criteria for the diag-
nosis of lower urinary tract obstruction in women: A Qmax
<15 mL/s, sustained detrusor contraction ranging from 20 to
120 cmH,O, and voiding volumes >200 mL." In another
study, Zhang and associates performed transurethral incision
of the bladder neck for the management of female bladder
outlet obstruction. Using video-urodynamic study, radio-
logical evidence of narrowing bladder neck, voiding pressure
>20 ¢cmH,0, and maximum flow rate <12 mL/s confirmed
bladder outlet obstruction.!" Klijer and coworkers conclud-
ed that pressure-flow studies and voiding cystourethrogra-
phy can be considered as reliable modalities for confirming
bladder outlet obstruction.” In another study, it was recom-
mended that a full video-urodynamic evaluation is essential
for correct diagnosis and selection of appropriate treatment
plan.®) In our study, we used combination of symptoms
score, multichannel urodynamic parameters, and cystoure-
throscopic appearance of the bladder neck to confirm BNS.
Refractory cases to conservative therapy can be considered
as indication for surgical intervention. After making decision
for surgical intervention, patients should be informed about
possible urinary incontinence.®”-!3 Endoscopic manage-
ment of BNS has been used with acceptable outcomes. These
modalities include cold-knife incision, electrocautery of the
bladder neck, and mechanical dilation of the stenosis.
Bladder neck incision has been reported to improve voiding
symptoms in 68% to 100% of patients with BNS in stud-
ies with various follow-up durations.!'*'® Neykov and as-
sociates evaluated late results of transurethral bladder neck
incision in 73 men with regard to symptoms and urodynamic
findings. They reported 74% and 78% postoperative im-
provement in symptoms and PFR above 15 mL/s, respective-
ly. They concluded that these improvements were durable up

to 64 months after bladder neck incision.'” In another studly,
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modified transurethral incision of the bladder neck (at 4 dif-
ferent sites, including 3, 6, 9, and 12 O’clock positions) was
performed for the management of 30 women suffering from
primary bladder neck obstruction. Improvements in IPSS,
quality of life scores, PVR, PFR, and voiding detrusor pres-
sure were observed at the end of the 5-year follow-up for 25
patients. Reported de-novo stress urinary incontinence rate
was 3% (1 patient). It was concluded that the mentioned tech-
nique may be considered as a safe and durable therapeutic
modality in the management of female primary bladder neck
obstruction.(”

Recently, laser energy has been evaluated as a promising util-
ity in management of bladder neck obstruction. Fu and Xu
assessed efficacy of transurethral incision of the bladder neck
using potassium titanyl phosphate (KTP) in 40 women with
BNS. They reported clinical and urodynamic improvement,
and concluded that KTP has great efficacy in the treatment
of female BNS.® Two-micron continuous wave laser (Revo-
Lix) is a new laser that permits surgeon to perform simultane-
ous cutting and coagulation of perfused, avascular, and either
hardly vascularized tissues, such as scars."® In another study,
efficacy of bladder neck incision using 2-micron continuous
wave laser (RevoLix) was evaluated in treatment of 14 men
with BNS. It was concluded that bladder neck incision with
the RevoLix laser can be considered as a fast and safe pro-
cedure in the treatment of recurrent bladder neck sclerosis.
(18 But no study demonstrated its efficacy in women with
the same condition. In the present study, we revealed obvi-
ous improvements in patients’ symptoms after the procedure.
However, no significant difference was noted in maximum
detrusor pressure before and after the surgery.

There are several limitations to the present study. First, due to
lack of universal criteria for diagnosis of BNS in women, we
used combination of diagnostic modalities, including IPSS,
quality of life index, urodynamic, and cystourethroscopic
findings, which may have some defects. Second, this study
was our first experience with the RevoLix laser in treatment
of BNS in women. Therefore, we preferred to perform su-
perficial rather than too deep incision of the bladder neck to
prevent possible postoperative incontinence. This strategy
can explain nondesirable post surgery maximum detrusor

pressure. However, acceptable objective improvement was

noted in lower urinary tract symptoms and quality of life as
well as decrease in postoperative PVR and increase in PFR.
Perhaps, a deeper bladder neck incision can be performed
without adverse effect on functional outcomes. Third, due to
short follow-up period in this study, persistent and durable
effects of this modality are unknown. Despite above limita-
tions, women with refractory BNS (unsatisfactory response
to medical therapy for at least three months and at least two

session urethral dilation) may benefit from this procedure.

COCLUSION

Transurethral bladder neck incision with RevoLix laser is a
safe and effective modality with acceptable clinical outcomes

in the management of bladder outlet stricture in women.

CONFLICT OF INTEREST
None declared.

REFERENCES

1. el-Baz MA, Yousef AA, Moustafa H. Transurethral incision of
the bladder neck: an objective and subjective evaluation of
its efficacy. Int Urol Nephrol. 1995;27:717-21.

2. FuQ, XuYM.Transurethral incision of the bladder neck
using KTP in the treatment of bladder neck obstruction in
women. Urol Int. 2009;82:61-4.

3. Peng CH, Kuo HC. Transurethral incision of bladder neck in
treatment of bladder neck obstruction in women. Urology.
2005;65:275-8.

4. Klijer R, Bar K, Bialek W. Bladder outlet obstruction in
women: difficulties in the diagnosis. Urol Int. 2004;73:6-10.

5. Kumar A, Mandhani A, Gogoi S, Srivastava A. Management
of functional bladder neck obstruction in women: Use of
a-blockers and pediatric resectoscope for bladder neck
incision. J Urol. 1999;162:2061-5.

6.  Athanasopoulos A, Gyftopoulos K, Giannitsas K, Peri-
menis P. Effect of alfuzosin on female primary bladder
neck obstruction. Int Urogynecol J Pelvic Floor Dysfunct.
2009;20:217-22.

7. Jin XB, Qu HW, Liu H, Li B, Wang J, Zhang YD. Modified
transurethral incision for primary bladder neck obstruction
in women: a method to improve voiding function without

urinary incontinence. Urology. 2012;79:310-3.

IEOAWOIEITY® Vol.10 | No.1 | Winter2013 | 793



10.

11.

12.

13.

14.

15.

16.

17.

18.

Yee CH, Ho LY, Hung HH, Chan WH. The effect of urethral
calibration on female primary bladder outlet obstruction.
Int Urogynecol J. 2012;23:217-21.

Chassagne S, Bernier PA, Haab F, Roehrborn CG, Reisch
JS, Zimmern PE. Proposed cutoff values to define bladder
outlet obstruction in women. Urology. 1998;51:408-11.

Akikwala TV, Fleischman N, Nitti VW. Comparison of diag-
nostic criteria for female bladder outlet obstruction. J Urol.
2006;176:2093-7.

Zhang P, Yang Y, Wu ZJ, Zhang XD, Zhang CH. Video-
urodynamics study on female patients with bladder neck
obstruction. Chin Med J (Engl). 2012;125:1425-8.

Farrar DJ, Osborne JL, Stephenson TP, et al. A urodynamic
view of bladder outflow obstruction in the female: factors
influencing the results of treatment. Br J Urol. 1975;47:815-
22.

Gronbaek K, Struckmann JR, Frimodt-Moller C. The treat-
ment of female bladder neck dysfunction. Scand J Urol
Nephrol. 1992;26:113-8.

Jenkins JD, Allen NH. Bladder neck incision--a treatment for
retention with overflow in the absence of adenoma. Br J
Urol. 1978;50:395-7.

Waymont B, Ward JP, Perry KC. Long-term assessment of
107 patients undergoing bladder neck incision. Br J Urol.
1989;64:280-2.

Soonawalla PF, Pardanani DS. Transurethral incision versus
transurethral resection of the prostate. A subjective and
objective analysis. BrJ Urol. 1992;70:174-7.

Neykov KG, Panchev P, Georgiev M. Late results after tran-
surethral bladder neck incision. Eur Urol. 1998;33:73-8.

Bach T, Herrmann TR, Cellarius C, Gross AJ. Bladder neck
incision using a 70 W 2 micron continuous wave laser
(RevoLix). World J Urol. 2007;25:263-7.

794 |

Female Urology



