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A comparison of bladder neck preservation 
and bladder neck reconstruction for urinary 
incontinence after radical retro pubic 
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Background: Prostate cancer is the sixth most common cancer worldwide and will include about 30% of all malignancies in men. Since 
the initial report of the anatomic radical prostatectomy, refinements in the surgical technique have been made. Several studies show 
that bladder neck preservation (BNP) during radical prostatectomy makes improve early return of urinary continence, erectile function 
or both. However, some clinical trials have suggested little difference between the return of continence while using modifications. In 
this study, we compared outcomes of BNP and bladder neck reconstruction (BNR) during radical retropubic prostatectomy (RRP). 
Materials and Methods: This prospective study was performed on 60 patients at a referral university hospital from March 2010 to 
March 2012. Study population was all patients candidate for RRP (RRP in this period. All patients divided into two groups, A and 
B (30 patients in each group). Group A (n = 30) who preserved bladder neck (BNP) and Group B (n = 30) who had BNR. Prostate 
specific antigen (PSA) before and at 2, 6, 9, 12 and18 months after surgery, anastomotic stricture symptoms, positive bladder neck 
margin, Gleason score and urine incontinence were compared between two groups. Also, we compared bladder neck contracture, 
urinary continence and positive surgical margin rates after BNP and BNR while retropubic prostatectomy in 24 months period 
follow-up. Results: The mean age of the patients was 61.81 ± 7.15 years (range, 50-74 years). After a follow-up period of 24 months, 
the PSA rising was not different between the two groups. After 2 months, 19 (63.33%) of patients in A group and the same number 
in B group were continent (P = 0.78). Stricture of the bladder neck at the anastomosis site requiring transurethral dilation occurred 
in 7 (23.33%) and 3 (10.0%) patients in groups A and B, respectively (P = 0.04). Conclusion: Although there was no difference in 
prevalence and duration of return of urinary continence after the operation between two groups, but results of our study showed that 
stenosis of the bladder neck was lower in BNP. Hence in the group of BNP, need for further operation and overflow incontinency due 
to the obstruction of urinary tract will be less likely than BNR and patients have better long time (24 months) urinary continence.
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Since the initial report of the anatomic radical 
prostatectomy, refinements in the surgical technique 
have been made. Some studies show modifications of 
radical retropubic prostatectomy (RRP) have minimized 
the short-term and long-term morbidity of the procedure 
or the oncologic outcome and have been incorporated 
into the classic operation;[7-9] others have demonstrated 
no or minimal measurable benefit or negative benefit 
and have been abandoned.[10,11]

Several studies show that bladder neck preservation (BNP) 
during radical prostatectomy makes improve early return 
of urinary continence, erectile function or both. These 
studies have focused on the function of the bladder neck in 
urinary control, dissection around the seminal vesicles.[12-16]

INTRODUCTION

Prostate cancer is the sixth most common cancer 
worldwide and will include about 30% of all malignancies 
in men.[1,2] The standard treatments for prostate cancer 
without clinical evidence of distant metastases are radical 
prostatectomy surgery, radiotherapy, brachytherapyand 
are active surveillance.[2] Among these methods, radical 
prostatectomy is an effective treatment for localized 
prostate cancer and it is based on long-term control of 
the disease.[3-6] However, this method is likely to cause 
injury to the urinary sphincter. Urinary incontinence has 
always been associated with serious complications and 
it’s trying to obtain the best results which improve the 
condition and the choice of surgical technique in this field.
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Walsh has found that with intussusceptions of the bladder 
neck, 80% of men are pad free at 3 months and 98% at 
1 year.[17]

On the other hand, some clinical trials have suggested little 
difference between the return of continence in the short-
term (3-6 months after surgery) and long-term (1 year after 
surgery) while using modifications.[14,18,19] At the same time 
preserved positive margin at the bladder neck in many cases 
makes the effectiveness of this method questionable.[16]

Since previous studies on compare of effects of BNP and 
bladder neck reconstruction (BNR) techniques on urinary 
incontinence after radical prostatectomy are controversial, 
we performed a study on the outcomes of BNP during RRP 
considering post-operative urinary continence and stenosis 
of the bladder neck.

MATERIALS AND METHODS

This randomized clinical trial was performed at Al zahra 
Hospital of Isfahan from March 2010 to March 2012 
(research project number 78633). Study population was 
all patients candidate for RRP in this period. Inclusion 
criteria included the candidacy of radical prostatectomy 
for retro pubic prostate cancer surgery (prostate specific 
antigen [PSA] <20, Gleason score <8 and clinical stage 
≤T2b), no history of previous surgery on the prostate and 
bladder neck and had no history of urinary incontinence 
and consent to participate in the study. Exclusion criteria 
included candidates for other treatments other than RRP.

After reading method, explained benefits and risks of 
treatment, for patients with inclusion criteria and obtaining 
their informed consent, all patients operated by one surgeon.

Pre-operative demographic data recorded in age, pre-operative 
clinical factors, including PSA levels and pathological findings 
recorded in the presence of a previous biopsy.

All patients divided randomized into two groups with 
simple randomization method, A and B. Group A who 
preserved bladder neck BNP and Group B who had bladder 
neck reconstruction BNR.

In both methods of surgery after lower midline incision 
by extra peritoneal approach and ligation of dorsal vein, 
apex of the prostate was divided from the urethra. Then 
by saving of neurovascular bundle, prostate was separated 
from rectum up to the bladder.

In BNP technique prostate was divided from the bladder 
in the border between the bladder and prostate without 
disturbing bladder neck anatomy. But in BNR technique, 

prostate and bladder neck were separated from the bladder 
and then bladder neck was reconstructed by tennis racquet 
technique. Finally bladder was anastomosed to the urethra 
in both methods.[12,13]

In total, 60 patients (30 in each group) studied. BNR in 
Group B was a classic Tennis racket closure. Other technical 
considerations during surgery (BNR and BNP) were 
also recorded. At 2 months after surgery, the serum PSA 
measured and every 3 month for the 1st year and then in 
the absence of recurrence every 6 month.

Recurrence was considered to increase in serum PSA 
>0.4 ng/ml measured on 2 times during follow-up after 
surgery.

Patients who came with obstructive symptoms or urinary 
retention and confirmed by cystourethroscopy considered 
as an anastomotic site stricture. Furthermore anastomotic 
stricture symptoms of lower urinary tract symptoms 
(irritative symptoms such as dysuria and frequency, 
obstructive symptoms such as hesitancy, dribbling and 
reduced force and caliber), urinary retention and other 
symptoms recorded. Other variables reviewed, include 
ratings Gleason (Gleason score) based on pathology 
reports.[14,15] Incontinence of urine defined to use the pad 
to control urinary leakage if it is needed. The pad test is 
a non-invasive diagnostic tool for urinary incontinence. It 
is an easy to perform, inexpensive test with utilization in 
both the daily patient care and clinical research and it is 
clear value in initial diagnosis, selection of treatment and 
follow-up evaluation.[16] Urinary incontinence recovery time 
and improvement of recovery investigated. For statistical 
analysis, we used independent t-test and for qualitative 
variables used Chi-square or Fisher exact test. All data 
analyzed with Statistical Package for the Social Science 
(SPSS) software version 20 (SPSS Inc., Chicago, IL, USA).

RESULTS

The mean age of the patients was 61.81 ± 7.15 years (range, 
50-74 years). 30 patients had RRP with BNP (Group A) and 
30 had undergone the same operation with BNR (Group B). 
There were no differences in characteristics of the patients 
between the two groups [Table 1]. After a follow-up period 
of 24 months, the PSA rising was not different between the 
two groups [Table 1]. 19 (63.33%) of patients in Group A and 
the same number in Group B were continent after catheter 
removal in first visit and difference between two groups 
was not significant (P = 0.78) and ultimate consequence after 
18 months was 28 (93.34) versus 27 (90.0) total continent in 
BNP and BNR respectively with no significant difference 
(P = 0.54). Stricture of the bladder neck at the anastomosis 
site requiring transurethral dilation occurred in 7 (23.33%) 
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On the other hand, some clinical trials have suggested little 
difference between the return of continence in the short-
term (3-6 months after surgery) and long-term (1 year after 
surgery) while using modifications.[19,23,24] At the same time 
preserved positive margin at the bladder neck in many cases 
makes the effectiveness of this method questionable.[21]

Klein was the first to suggest that modification of the 
bladder neck resection and reconstruction at the time of 
RRP might influence urinary control.[17]

In a retrospective study of Razi et al. on 103 patients into 
two groups of BNP (51 patients) and BNR (52 patients) 
who had undergone RRP, they found BNP during RRP 
may improve long-term results of urinary continence 
and be effective in eradicating prostate cancer without 
increasing the recurrence rate. They also found there were 
no significant differences in the frequency of biochemical 
failure and bladder neck stricture that required dilation 
between the two groups of patients.[25]

and 3 (10.0%) patients in Groups A and B, respectively and 
difference between two groups was 1.

DISCUSSION

In the present study, we compared bladder neck contracture, 
urinary continence and positive surgical margin rates 
after BNP and BNR while retro pubic prostatectomy 
after 24 months period follow-up. We found that there 
is no difference between two group in achieving urinary 
continence and duration of this achievement.

Several studies show that BNP during radical prostatectomy 
makes improve early return of urinary continence, erectile 
function, or both. These studies have focused on the function 
of the bladder neck in urinary control, dissection around 
the seminal vesicles.[17-21]

Walsh has found that with intussusceptions of the bladder 
neck, 80% of men are pad free at 3 months and 98% at 
1 year.[22]

Table 1: Patient’s characteristics outcome of BNP compared with BNR
Variable BNP BNR P value
Age (year) 60.33±6.96 63.28±7.34 0.35*
PSA (ng/ml) 12.68±6.69 13.34±6.26 0.36*
Clinical stage

T1c 18 (60.0) 21 (70.0) 0.13**
T2a 9 (30.0) 6 (20.0) 0.42**
T2b 3 (10.0) 3 (10.0) 0.53**

Gleason score (pre-opearation) 5.62±0.94 5.66±0.86 0.11*
Duration of hospital stay (day) 3.03±3.1 2.86±2.05 0.43*
Packed cell transfusion (unit) 2.07±1.61 2.14±1.80 0.52*
Pathology

Margin negative 28 (93.33***) 26 (86.67) 0.33**
Margin positive 4 (13.33) 2 (6.70) 0.46**

Gleason score of pathologic sample of prostate after radical resection 6.21±1.11 6.35±1.14 0.23*
Lymphadenopathy 1 (3.33) 0 (0) 0.10**
Seminal vesicle involvement 3 (10.0) 3 (10.0) 0.90**
Radiotherapy 4 (13.33) 5 (16.67) 0.56**
PSA© after surgery 2 (6.67) 4 (13.33) 0.09**
Urinary continence 19 (63.33) 19 (63.33) 0.78****
Severity of incontinency

Mild (less than 1 pad) 4 (13.33) 5 (16.67) 0.38**
Moderate 7 (23.3) 6 (20.0) 0.41**
Sever (total) 0 (0.0) 0 (0.0) 0.81**

Duration of cure incontinency (months) 2.12±1.96 2.19±1.70 0.25*
Surgery result

Total 28 (93.34) 27 (90.0) 0.54**
Sling 1 (3.33) 2 (6.67) 0.33**
No cure 1 (3.33) 1 (3.33) 0.76**

Bladder neck stricture 7 (23.33) 3 (10.0) 0.04**
Treatment with dilatation 7 (23.33) 3 (10.0) 0.04**
Re-treatment 2 (6.7) 1 (3.33) 0.32**
*T=Test; **Chi-square; ***Percent; ****Mann-Whitney test; PSA=Prostate specific antigen; BNP=Bladder neck preservation; BNR=Bladder neck reconstruction; ©Patients with PSA 
levels more than 0.4 ng/ml at any time of measurement after surgery (3, 6, 12, 24 months)
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Nevertheless, in a study of Poon et al. found no statistically 
significant differences in return of urinary continence, 
bladder neck contracture rates or positive margins between 
BNP and excision. They also found continence rates at 1 year 
were 93% for BNP, 96% for tennis racket reconstruction and 
97% for anterior bladder tube reconstruction, which was 
not significant and in this study positive margin rates were 
27.4% with BNP versus 30.5% with excision, which was not 
significantly different.[23]

Results of other study showed that BNP may aid in an 
earlier return of continence following radical prostatectomy 
and reduces anastomotic strictures. Study of Braslis et al. 
suggested that preservation of the bladder neck during 
radical prostatectomy does not appear to compromise the 
efficacy of the procedure.[26]

Strictures are a common, but easily managed complication 
of RRP for prostate cancer. In a review article, 456 patients 
with an adequate follow-up to determine stricture formation, 
82.5% had no strictures, 6.8% required a single dilation, 3.7% 
required two dilations, 3.1% required three dilations and 
3.9% required more than three dilations. Of these patients, 
80.1% required no pads, 8.1% required 1-2 pads a day, 6.6% 
required 3-5 pads a day and 5.2% were totally incontinent 1 
year or more after surgery. Urinary incontinence was closely 
associated with post-operative urinary urgency.[27]

In our study, BNP patients who placed under the bladder 
neck stenosis were less than BNR patients were this problem 
could be less in patients who are not bladder reconstruction) 
because this did not manipulate the neck of the bladder 
and its natural).

On the other hand, during reconstruction of the bladder 
neck (using a tennis racket method) tension and pressure 
on the bladder neck tissue due to suture and the absence of 
normal anatomic neck reconstruction can cause an increase 
in the bladder neck stenosis in this group.

Although there was no difference in prevalence and duration 
of return of urinary continence after the operation between 
two groups, but results of our study showed that stenosis of 
the bladder neck was lower in BNP. So in the group of BNP, 
need for further operation and overflow incontinency due 
to the obstruction of urinary tract will be less likely than 
BNR and patients have better long time urinary continence 
and this method does not increase the recurrence of prostate 
cancer. However, in the studies conducted, patients were not 
followed in long period and association of BNP with urinary 
incontinence is still not well defined, so, further studies are 
necessary to clarify the role of BNP during RRP.

Limitation of the study: Small number of patients.
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