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Abstract
Introduction: Stress urinary incontinence after radical prostatectomy for prostate cancer organ-confined patients can
significantly affect quality of life. The article presents a technique of bladder neck preservation, because it is believed
that this point is one of many crucial points responsible for fast recovery of continence after laparoscopic radical
prostatectomy (LRP).
Material and methods: Laparoscopic radical prostatectomy with the intention of bladder neck preservation was performed
in 194 patients of clinically organ-confined prostate cancer (cT2 ≤ N0M0). The working space was done by tissues-fingers
dissections and insufflation of the cavity under full visual control, without the Gaur-balloon device. We insert two 10 mm
trocars, three trocars of 5 mm and both 0° and 30° laparoscopes. The most important points of technique include: identification of landmarks of bladder neck and prostate base; dissection of muscle fibres of the very superficial bladder wall;
mobilization of the posterior part of the urethra and simultaneous seminal vesicles release; neuro-vascular bundles preservation. This procedure resulted in a long bladder neck which can be easily anastomosed with the urethra. Tension-free and
end-to-end (bladder neck-urethra) anastomosis are the results.
Results: In all cases radical prostatectomy was performed laparoscopically in the extraperitoneal space. There were no
complications of bladder neck preservation during laparoscopic radical prostatectomy (LRP) apart from 22 cases with
a large medium lobe. The mean time of operation was 150 min (110-210 min). The mean blood loss during LRP was 150 ml
(110-350 ml). Blood transfusion was not necessary. There were no postoperative complications. Mean hospitalization time
was 5 days. Pathological result of the postoperative specimens was pT2a in 30%, pT2b in 60%, pT3a in 6%, and pT3b in
4% of patients. In 7% of patients a positive surgical margin was affirmed, but the bladder neck was not affected in any
case. Full continence after 3, 6, and 12 months was observed in 75%, 85%, and 92% of analysed patients, respectively.
Conclusions: Bladder neck preservation during LRP is an effective, safe procedure that offers good functional results based
on fast recovery of continence. Bladder neck preservation offers full tight anastomosis, especially in cases with no large
median lobe of prostatic adenoma. Continence of patients who underwent bladder neck preservation was improved during short-term follow-up. Long-term results are still not conclusive. We think that this technique applied to laparoscopy
will finally result in real progress of continence preservation after radical prostatectomy, but larger groups of patients have
to be compared.
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Introduction
In most diseases, laparoscopic procedures, even
complicated, offer better postoperative quality of life
when compared to open procedures [1, 2]. Young surgeons are becoming more and more skilled in
laparoscopy, so this type of approach is going to be
used for emergency cases [3, 4]. On the other hand,
we know that even difficult and complicated laparoscopic procedures are safe from an oncological point
of view and they are equal to open oncological procedures [5, 6].
Incontinence after radical prostatectomy for early
stage prostate cancer can significantly affect quality of
life. Identification of crucial anatomical and functional
points preoperatively would enable clinicians to preserve them, leading to a better postoperative outcome.
Stress urinary incontinence is a well-recognized complication following radical prostatectomy. Fortunately,
in the hands of experienced surgeons, the overwhelming majority of men ultimately regain urinary continence following the procedure, but it is almost impossible to predict the return of urinary continence after
radical prostatectomy. Marsh and Lepor prepared
a special scale for continence prediction after radical
prostatectomy, but until now this tool is useless [7, 8].
The important question is what to do with the bladder
neck during radical laparoscopic prostatectomy [9].
The concept of bladder neck preservation was
first presented during open retropubic radical prostatectomy [10, 11]. The goal of the urological surgeon
performing radical prostatectomy for prostate cancer
is to eliminate the cancer and minimize the side
effects associated with treatment. It seems that careful dissection of the prostate from the bladder can be

Figure 1. Port placement is similar to standard
endoscopic retroperitoneal radical prostatectomy
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performed in such a manner as to preserve most of
the circular fibres of the bladder neck. This so-called
bladder-neck preservation technique appears to
reduce the risk of an anastomotic stricture and accelerate the return of urinary continence [11]. The true
urethra-to-urethra anastomosis is the goal of the
technique [12]. A few years ago it was stated that all
achievements of open procedures and new techniques can be used for developing uro-oncological
laparoscopic surgery [9, 13-15].

Aim
In this paper we would like focus on the surgical
technique regarding laparoscopic radical prostatectomy (LRP), but not on skills and surgeon volume. This
is unquestioned; when laparoscopic radical prostatectomy is performed, the surgeon has to be skilled
and high volume. We will present a technique of
bladder neck preservation and preliminary results of
continence recovery during the first year after LRP.

Material and methods
Laparoscopic radical prostatectomy with the
intention of bladder neck preservation was performed in 194 patients of clinically organ-confined
prostate cancer (cT2 ≤ N0M0). We inserted two
10 mm trocars, three trocars of 5 mm, and used both
0° and 30° laparoscopes (Figure 1). After creating the
working space via an extraperitoneal approach
through the retropubic space of the Retzius venous
complex we ligated and then the bladder neck dissection was started. Two bipolar dissectors and cold
scissors were used for preparing. Bladder neck preparation was started with careful and gentle dissection
of muscle fibres of the very superficial bladder wall.
Optical magnification can help to dissect muscle
fibres around the urethra (Figure 2). The fibre pattern
can be easily visualized, giving us the possibility to
create spaces in both sites laterally of the preserving
bladder neck (Figure 2). Then the posterior part of the
urethra was mobilized and access to the Denonvilliers fascia was made, after retracting the urethra on
the right side, the left vas deferens and seminal vesicle were fully visualized and mobilized. An analogical
procedure was performed on the opposite side. This
resulted in freeing both seminal vesicles on both
sides of the urethra and the posterior surface of the
prostate (Figure 3). The NVBs were identified. Then
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under full visual control a urethra was cut off by cold
scissor dissection as long as possible to preserved
muscle fibres running along the bladder neck and
part of the prostatic urethra (Figure 4). Haemostasis
was fully controlled during the whole procedure with
low grade bipolar cautery. After prostate removal
with two NVBs preservation (Figure 3) bladder neckurethra or even urethro-urethral anastomosis was
performed by running suture using 6-12 stitches (Figures 5 and 6). Continence was defined as the patient
needing no pads at all.

Results
In all cases radical prostatectomy was performed
laparoscopically in the extraperitoneal space. In 22
cases (11%) with a large median lobe of the prostatic
adenoma, the bladder neck diameter became wider
than expected, and it was necessary to adapt the
bladder neck diameter to the urethra by knot sutures.
Except this, there were no complications of bladder
neck preservation during LRP. The mean time of operation was 150 min (110-210 min). The mean blood
loss during LRP was 150 ml (110-350 ml). Blood transfusion was not necessary in any case of LRP. There
were no postoperative complications. Surgical outcome based on back to vital activity/back to normal
diet and hospitalization time was 2 and 5 (4-7) days
respectively. The median catheter time was 7 (5-9)
days. Pathological result of the postoperative specimens was pT2a in 58 patients (30%), pT2b in 117

Figure 3. Posterior part of the urethra was mobilized, facilitating dissection of the seminal vesicles (marked with blue line)
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Figure 2. Dissection of muscle fibres of the very
superficial bladder wall. The border of fibres
pattern can be easily visualized (marked with
blue line)

(60%), pT3a in 12 (6%), and pT3b in 7 (4%) patients
(Table I). In 14 patients (7%) a positive surgical margin was affirmed, but the bladder neck was not
affected. Analysis of fast continence recovery was
performed on 153 eligible patients. The continence
rates are presented in Table II. Our results were compared to other series of open radical prostatectomy,
extraperitoneal laparoscopic radical prostatectomy,
and robotic-assisted laparoscopic radical prostatectomy (Table II) [14, 16-18]. It can be easily noticed that
short term continence (1-4 months) favours bladder
neck preservation (Table II). After one year of follow-

Figure 4. Neuro-vascular bundles can be easily
noticed (marked with green). The preserved
bladder neck (blue) is now dissected with the
inserting catheter
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Figure 5. Long bladder neck (blue line) is ready
to perform anastomosis. The bladder lumen is
marked with a green line

Figure 6. Cone shape of preserved bladder neck
(blue) and tension-free end-to-end anastomosis

up the continence rate was similar (81-94%) in all trials, regardless of whether modification was performed (Table II).
There are some advantages of the proposed LRP
modification. One of them is the reduced number of
sutures with full tightness of anastomosis. This tech-

nique offered close, tight adherence, resembling the
natural one, between created urethral parts; anastomosis end-to-end without tension was achieved serving as a landmark for the incision point of the bladder
neck dissection; visualization of the contour of the
urethral catheter balloon as the empty bladder caves
in to form a concave contour bilaterally before and
after prostate removal (Figure 6). The spherical contour of the Foley catheter balloon may be more difficult to appreciate in men with a greater amount of
perivesical adipose tissue; however, we do not use
the position of the balloon as a reference point to
perform the bladder neck dissection. Second, at the
distal termination of the elevated bladder ridge, the
bipolar current is used to control bleeding as sharp
dissection is performed with the cold scissors. Avoiding the use of monopolar cautery lessens the amount

Table I. Table presents dispersion of pathologic
staging in patients who undergone LRP with
bladder neck preservation
Stage

Bladder neck preservation LRP group (194 pts )

T2a

58 (30%)

T2b

117 (60%)

T3a

12 (6%)

T3b

7 (4%)

Table II. Our results (the first 3 columns) were compared to other series: A – Arroua et al., 2008; B – Bollens
et al., 2000; C – Freire et al., 2009; D – Stozenburg et al., 2010. The short term results are bold and underlined. Results of bladder neck preservation are marked with grey, patients who underwent standard procedures without BNP can be found in white columns
LRP
BNP
Follow up [months]

3

6

ORP
BNP, A
12

1

6

LRP
B
12

3

6

RALP
BNP, C
4

12

RALP
C
24

4

12

LRP
BNP, D
24

3

6

LRP
D
12

3

6

12

N° of analyzed patients

153 117 52 180 180 180 50 50 348 348 348 271 271 271 150 150 150 90 90 90

Continence (no pads) rate [%]

75

85 92

71

85 89 39 85 66 86 100 27

81

96 73

87 94

61

81
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BNP – bladder neck preservation, RALP – robotic-assisted laparoscopic radical prostatectomy, LRP – laparoscopic radical prostatectomy, ORP – open radical
prostatectomy
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of tissue charring, thus preserving visualization of the
native anatomy that allows for identification of bladder muscle fibres, critical for defining the natural tissue
plane of the vesicoprostatic junction. Once the linear
fibres of the bladder neck transitioning to the prostatic urethra are identified in the midline (Figure 2),
we find the cleavage plane using a combination of
sharp and blunt dissection to tease bladder muscle
fibres away from the prostate, anatomically preserving a funnelled bladder neck (Figure 3).

Discussion
Eastham and colleagues stated that while the risk
of urinary incontinence after radical prostatectomy is
related to the uncontrollable factor of patient age, it
is also sensitive to the surgical technique used [19].
It should be emphasized that many other preoperative risk factors affecting continence exist, e.g. baseline incontinence, diabetes, and previous TURP [20].
Despite several risk factors being found, a consensus
on this topic was not achieved [15].
Continence evaluation usually differs for each
study. Comparability is difficult because operative
technique, group's features and mean of functional
evaluation were different from study to study. We
have found several studies comparable with our data,
with similar definitions of incontinence, periods of
observations, and applied technique. All these data
are presented in one table (Table II). Based on this
analysis we can note that continence of patients who
underwent bladder neck preservation was improved
during short-term follow-up but one-year results are
still not conclusive.
Selli et al. found that bladder neck preservation
during open radical prostatectomy does not improve
the long-term results of urinary continence but does
contribute substantially to its earlier recovery, thus
improving the quality of life [21]. Azuma et al. proposed six crucial points important for postoperative
urinary continence after laparoscopic radical prostatectomy; one of them is preservation of the bladder
neck. Others include minimal distal incision of the
endopelvic fascia; bilateral nerve-sparing surgery;
preservation of the posterior (membranous) urethra;
suturing of the posterior aspect of the rhabdosphincter, the remaining portion of the Denonvilliers fascia,
and the bladder neck (restoration of the Denonvilliers
fascia) [22]. Some of them are very sophisticated and
questionable. Puboprostatic ligaments preservation
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has been proposed as a method to accelerate continence recovery after radical prostatectomy. However,
these ligaments present anatomical continuity with
the bladder, and there must be interruption at some
point during the procedure. The preservation of puboprostatic ligaments during LRP is technically feasible. It leads towards absolute preservation of the
periprostatic anatomy that may enhance early functional outcomes, but further studies are needed to
confirm this hypothesis [23].
It seems that bladder neck preservation is rather
easy to perform. This procedure can be repeated in
almost all LRP. Bladder neck preservation may aid in
an earlier return of continence following radical
prostatectomy [24]. It does not appear to compromise the removal of the cancer, but preliminary
observations related to this technique were inconclusive. Preservation of the bladder neck does not have
a general impact on return of urinary control but may
be associated with a lower risk of vesical neck contracture. Our results partially confirm this, but
detailed analysis was not performed due to the relatively short follow-up and small group of patients (53)
at the point of 12 months.
Several studies showed that preservation of the
bladder neck did not compromise cancer control with
some exceptions [10-12]. Marcovich et al. suggested
that bladder neck preservation modification of radical
prostatectomy should not be used for stages higher
then pT3a, as it can be associated with an increased
rate of positive surgical margins [25]. An analysis of
676 consecutive prostatectomies revealed that
4.3% of the men had tumour touching the inked bladder neck margin [11]. Moreover, a randomized trial
showed no statistically significant differences between
groups in early or late urinary continence rates
between groups with spared bladder neck and standard open radical prostatectomy procedure [26]. On
the other hand, Bianco et al. performed a huge analysis on 555 patients who had undergone open radical
prostatectomy and showed that anatomical preservation of the bladder neck does not increase the percentage of positive margins at this anatomical location
and does not compromise disease-free survival [27].
Novel laparoscopic and robotic-assisted series have
confirmed Bianco's observations [17, 18]. Our data from
194 patients revealed 7% positive margins but none of
them were located within the bladder neck.
Quite a novel study of Freire and colleagues
analysed 619 consecutive robotic-assisted laparo-
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scopic radical prostatectomies and found that
despite a learning curve with bladder neck dissection
as a challenging step for newcomers, bladder neck
preservation can be a reproducible technique. They
stated that bladder neck preservation versus standard technique is associated with quicker recovery of
urinary function and similar cancer control [17].
Stolzenburg et al. compared retrospectively 150 patients who underwent bladder neck preservation during LRP and 90 patients treated with bladder neck
resection. The authors found that bladder neck
preservation has an impact on postoperative early
continence of patients undergoing LRP. Continence of
patients who underwent bladder neck preservation
was improved after catheter removal and at the
3-month follow-up in comparison to those without
bladder neck preservation. Oncological results were
similar in both groups analysed by Stolzenburg et al.
[18]. It can be speculated that bladder neck preservation will result in increase of the total number of continent patients after LRP, but larger groups have to
be compared. We think that this technique applied to
laparoscopic and robotic-assisted radical prostatectomy will finally result in real progress of continence
preservation after radical prostatectomy.

Conclusions
Bladder neck preservation during LRP is an effective, safe procedure that offers good functional
results based on fast continence recovery. Bladder
neck preservation facilitates full tight anastomosis,
especially in cases with no large median lobe of prostatic adenoma.
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