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ORIGINAL ARTICLE

Influence of bladder neck suspension stitches on early
continence after radical prostatectomy: a prospective
randomized study of 180 patients

Jens-Uwe Stolzenburgl’*, Martin Nicolaus"*, Panagiotis Kallidonis®, Minh Do’, Anja Dietel!, Tim Hifner',
George Sakellaropoulos3 , James Hicks', David Nikoleishvili' and Evangelos Liatsikos"?

Several techniques have been introduced to improve early postoperative continence. In this study, we evaluated the impact of bladder
neck (vesicourethral anastomosis) suspension on the outcome of extraperitoneal endoscopic radical prostatectomy (EERPE). In this
research, a total of 180 patients underwent EERPE. Group 1 included patients who underwent nerve-sparing EERPE (nsEERPE)

(n=45), and Group 2 included patients who underwent nsEERPE with bladder neck suspension (BNS, n=45). Groups 3 (n=45) and 4
(n=45) included patients who received EERPE and EERPE with BNS, respectively. Patients were randomly assigned to receive BNS
with their nsEERPE or EERPE procedure. Perioperative parameters were recorded, and continence was evaluated by determining the
number and weight of absorbent pads (pad weighing test) on the second day after catheter removal and by a questionnaire 3 months
postoperatively. Two days after catheter removal, 11.1% of Group 1, 11.1% of Group 2, 4.4% of Group 3 and 8.9% of Group 4 were
continent. The average urine loss was 80.4, 70.1, 325.0 and 291.3 g for the each of these groups, respectively. At 3 months, 76.5% of
Group 1 and 81.3% of Group 2 were continent. The continence figures for Group 3 and 4 were 48.5% and 43.8%, respectively. Similar
overall rates were observed in all groups. In conclusion, although there are controversial reports in the literature, early continence was

never observed to be significantly higher in the BNS groups when compared with the non-BNS groups, regardless of the EERPE

technique performed.
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INTRODUCTION

Endoscopic extraperitoneal radical prostatectomy (EERPE) represents
an established method for the treatment of localized prostate cancer.’
Increased experience along with the introduction of technical refine-
ments based on recently reported anatomical data have led to
improved postoperative functional outcomes with EERPE."™ How-
ever, early continence has been variable among published radical pros-
tatectomy (RP) series, regardless of the approach.””

Several methods have been proposed to improve early continence
after RP. Preservation of the puboprostatic ligaments or bladder neck
(BN), placement of pubourethral stitches and suspension of the vesi-
courethral anastomosis (VUA) to the ligated dorsal venous complex
(pubic symphysis) are methods under investigation with controversial
results regarding early continence.>*%'?

To elucidate the impact of the bladder neck suspension (BNS) on
the outcome of the EERPE procedure, we performed a prospective
randomized clinical trial using validated methods for continence
evaluation.

MATERIALS AND METHODS

Patients and inclusion criteria

One hundred and eighty patients underwent EERPE for organ-
confined prostate cancer between April 2008 and May 2009."” The
study was approved by the appropriate ethics committees from the
institutions. Preoperative evaluation of the participating patients
included digital rectal examination, serum prostate-specific antigen
(PSA) levels, transrectal biopsy, chest X-ray, pelvic CT and a radio-
isotope bone scan if the serum PSA was higher than 10 ngml ™" and/or
the Gleason score was higher than 6.

Four experienced surgeons who had performed more than 300
EERPEs each were involved in the study. These surgeons performed
EERPE or bilateral nerve-sparing EERPE (nsEERPE) with or without
BNS. The patient population was divided in four groups of 45 patients
each based on the EERPE technique used. Group 1 included patients
that underwent nsEERPE, and Group 2 included patients that under-
went nsEERPE with BNS. Groups 3 and 4 included patients that
received EERPE and EERPE with BNS, respectively. All cases were

!Department of Urology, University of Leipzig, Leipzig 04103, Germany; “Department of Urology, University of Patras Medical School, Patras 26500, Greece and >Department of

Medical Physics, University of Patras, Patras 26500, Greece
Correspondence: Dr EN Liatsikos (liatsikos@yahoo.com)

Received: 7 February 2011; Revised: 18 April 2011; Accepted: 9 May 2011; Published online: 12 September 2011


www.nature.com&sol;aja

treated consecutively. Patients were initially selected according to
whether they were candidates for nsEERPE or EERPE. The patients
were then randomized to receive the BNS procedure. The criteria for
receiving nsEERPE at our institutions have been previously described
in detail."” Bilateral nsSEERPE was performed in preoperatively potent
patients with T1 or T2 clinical disease, PSA <10 mg ml ™! and Gleason
score <3+4. Pelvic lymph node dissection was performed in patients
with the following indications: PSA >10 ng ml~" and/or Gleason sum
>6.

EERPE techniques

The techniques for EERPE and nsEERPE have been described prev-
iously in detail. Three sutures suspended the VUA to the posterior of
the pubic arch. The first suture was used for the ligation of Santorini’s
plexus with a 0 Vicryl suture and an MH plus needle. This suture was
placed by selective passage of the needle underneath the plexus from
left to right. After placing the knot for plexus ligation, the same suture
was passed through the retropubic tissue from right to left, and the
urethra was fixed to the posterior pubic symphysis with another knot
(Figure 1a and b).

The two remaining suspension sutures were placed along with the
last two vesicourethral anastomotic stitches. The vesicourethral ana-
stomosis was accomplished during the EERPE procedure by placing
eight to nine interrupted sutures.'™ A 2-0 Vicryl suture with a UR-6
needle was used. A variable number of anastomotic sutures were
placed at the opening of the BN. All interrupted sutures were placed
‘outside-in’ at the bladder and ‘inside-out’ at the urethra and were tied
extraluminally. The first suture was placed at the 8:00 o’clock position,
and the subsequent four sutures were placed at the 7:00, 6:00, 5:00 and
4:00 o’clock positions. When the dorsal anastomosis was completed, a
catheter was inserted to serve as a guide for the rest of the sutures.
Systematic placement of sutures at the 3:00, 9:00, 11:00 and 1:00
o’clock positions, which is standard for EERPE procedures, was also
performed. The 11:00 and 1:00 o’clock anastomotic sutures also served
as suspension sutures and were fixed at the pubic arc slightly lateral to

Figure 1 The bladder suspension technique performed during the current ser-
ies. (@) The first suture was used for ligation of Santorini’s plexus (O Vicryl suture
and an MH plus needle) by passing the needle underneath the plexus from left to
right. (b) After ligating the plexus, the same suture was passed through the retro-
pubic tissue from right to left, and the urethra was fixed to the posterior pubic
symphysis with a knot. (¢, d) The 11:00 and 1:00 o'clock anastomotic sutures
also served as suspension sutures and were fixed at the pubic arch slightly lateral
to the posterior pubic symphysis.
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the posterior pubic symphysis, as shown in Figure 1lc and d.
Perioperative parameters were recorded in detail into an electronic
database.

Evaluation of continence
Postoperative continence was evaluated the second day after catheter
removal and again at 3 months after EERPE. All patients had at least 3
months of follow-up. Urinary continence was evaluated by the pad
weighing test for a standardized bladder volume of 200 ml. This pro-
cedure is considered the best method for evaluation of postoperative
continence.''* The International Continence Society questionnaire
and Expanded Prostate Cancer Index Composite were also used to
evaluate continence.'” The continence status of the patients was based
on their responses to the two following questionnaire items: (i) over
the past 4 weeks, how often have you leaked urine; and (ii) How many
pads or adult diapers per day did you usually use to control leakage
during the last 4 weeks? Continent patients responded that they
experienced no leakage of urine and that they used either no pads or
one pad for security. Occasional urine leakage requiring two to three
pads per day was classified as mild stress incontinence in patients
engaged in normal, moderate activity such as walking. Patients requir-
ing more than three pads daily were considered incontinent.
Postoperative cystography was performed in all patients on the fifth
postoperative day. The catheter was removed if a watertight anastom-
osis (i.e., no leakage) was confirmed. All patients received instructions
to perform Kegel exercises daily until achieving continence.

Statistical analysis

For statistical analysis, we compared the perioperative parameters,
continence on the seventh day and continence 3 months postopera-
tively of Groups 1 and 3 with those of Groups 2 and 4, respectively. The
Kolmogorov—Smirnov test was used on continuous variables to test
possible deviations from the assumption of normality. Variables for
which the Kolmogorov—Smirnov test was not significant are presented
as mean=*s.d. in the tables and were assessed by paired f-test for
significance. For assessments with significant Kolmogorov—Smirnov
test values, the variables are presented as ‘median (25%—75% quartile)’
and the Mann—Whitney test (a non-parametric, independent sample
median test) was used instead. Comparisons of proportions (e.g., rates
of positive margins and lymphadenectomy rate) were assessed by a z-
test. Discrete variables were analysed by Chi-squared or Fisher’s exact
tests. Statistical significance was defined as P<<0.05, and the statistical
analysis was processed with WinSTAT version 2007.1 (http://
www.winstat.com).

RESULTS
The patient demographics and perioperative parameters are summar-
izsed in Tables 1 and 2. Mean patient age, PSA values and the number
oflymphadenectomies performed were significantly higher in Group 4
compared with Group 3 (P=0.019, Mann—Whitney test).

Pathological results for all groups before and after the procedure
are presented in Table 2. Higher postoperative pathological stages
(>T2) in Groups 3 and 4 are due to the selection criteria used to
include patients in the nsEERPE groups. Patients with clinical dis-
ease higher than T2 were candidates for ‘wide excision’ EERPE.
Positive surgical margin rates were observed with a similar incid-
ence in all groups.

Continence was assessed by recording pad usage 2 days after cath-
eter removal and again 3 months postoperatively. Tables 3 and 4
present the postoperative continence data for all groups. Two days
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Table 1 Perioperative data (7=45 in each group)

Group 1 Group 2 P value Group 3 (EERPE) Group 4 P value

(nsEERPE) (nsEERPE+BNS) (EERPE+BNS)

Age (year) 61.1+5.9 59.2+7.5 0.185% 65.0%6.1 67.5=5.1 0.038*
BMI (kg m™2) 26.4+35 26.0£2.7 0.530% 27.6*3.9 26.2+3.0 0.074
PSA (ngml™h) 5.9 (4.8-8.5) 6.5(4.7-8.4) 0.997° 7.0(4.9-11.0) 9.6 (7.5-14.9) 0.019°
Operative time (min) 133.6+32.3 131.6+24.5 0.738% 140.9+25.5 145.2+29.4 0.465%
Blood loss (ml) 252.2+152.5 248.4+123.0 0.897% 200 (150-300) 250 (150-300) 0.304°
Transfusion rate (%) 0 0 — 0 0 —
Size of prostate (g) 40.0 (35.0-50.0) 39.0(33.5-54.0) 0.766° 49.1(19.7) 48.5(23.0) 0.905%
Duration of catheterisation (day) 5 5 — 5 5 —
Lymphadenectomy performed (%) 17.78 (8/45) 15.56 (7/45) 0.389¢ 35.56 (16/45) 66.67 (30/45) 0.002°¢

Abbreviations: BMI, body mass index; BNS, bladder neck suspension; EERPE, extraperitoneal endoscopic radical prostatectomy; nsEERPE, nerve-sparing EERPE; PSA,

prostate-specific antigen.

@ Paired t-test, variables are presented as mean=s.d.

> Mann-Whitney test; variables are presented as median (25%-75% quartile).
¢ ztest.

Table 2 Pre- and postoperative pathological results

Groupl (nsEERPE) (n=45)

Group 2 (nsEERPE+BNS)(n=45)

Group 3 (EERPE) (n=45) Group 4 (EERPE+BNS) (n=45)

Preoperative Gleason score, n (%)

4-6 34 (76) 38 (84)
7 9(20) 7 (16)
89 2(4) 0(0)
Postoperative Gleason score, n (%)
4-6 27 (60) 23 (51)
7 11 (24) 16 (36)
89 7(16) 6(13)
Postoperative pathological disease, n (%)
pT2a 5(11) 5(11)
pT2b 0(0) 0(0)
pT2c 37 (82) 35(78)
pT3a 2(4) 2(4)
pT3b 1(2) 3(7)
Positive margins, rates (%)
Overall 5/45 (11) 4/45 (9)
pT2 4/42 (10) 3/40 (8)
pT3 1/3(33) 1/5 (20)

16 (36) 15(33)
24 (53) 19 (42)
5(11) 11 (24)
19 (42) 19 (42)
20 (44) 13 (29)
6(13) 13 (29)
9 (20) 5(11)
0(0) 0(0)
20 (44) 27 (60)
10 (22) 9 (20)
6(13) 4/(9)
5/45 (11) 3/45(7)
2129 (7) 1/32 (3)
3/16 (19) 2/13 (15)

Abbreviations: BNS, bladder neck suspension; EERPE, extraperitoneal endoscopic radical prostatectomy; nsEERPE, nerve-sparing EERPE.

Table 3 Comparison of continence data at 2 days after catheter removal (the seventh postoperative day) and 3 months postoperatively (p.o.) for

all groups (n1=45 in each group)

Groupl Group 2

Group3 Group 4

P value P value
(nsEERPE) (nsEERPE+BNS) (EERPE) (EERPE+BNS)
No. of pads seventh p.o. day ? 3(2-4) 4 (2-5) 0.258 6 (4-8) 5(3-9) 0.535
Loss of urine (g) seventh p.o. day * 16.0 (6.0 -64.0) 27 (8-100) 0.383 172.0 (19.5-631.0) 208.0 (14.5-474.5) 0.784
Weight of urine per used pad (g) ° 5.5(2.4-21.1) 8.2(3.0-20.2) 0.505 28.8 (6.5-60.4) 36.9 (3.8-61.0) 0.987
No. of pads used p.o. 3 months 1(1-1) 1(1-1) 0.200 2(1-3) 2 (1-2.5) 0.963

Abbreviations: BNS, bladder neck suspension; EERPE, extraperitoneal endoscopic radical prostatectomy; nsEERPE, nerve-sparing EERPE.
Variables are presented as median (25%—75% quartile), with P values from Mann-Whitney test.

2PAD test, 24 h.
PPAD test.

after catheter removal, 11.1% of Group 1, 11.1% of Group 2, 4.4% of
Group 3 and 8.9% of Group 4 patients were continent. The average
daily pad usages for these groups were 3.5, 3.7, 6.5 and 5.9, respect-
ively. The average urine losses per day were 80.4 g and 70.1 g for the
Group 1 and Group 2 nsEERPE patients, respectively. In Groups 3 and
4, the average loss of urine was 325.0 gand 291.3 g, respectively. After 3
months, 76.5% of Group 1 and 81.3% in Group 2 were continent. The
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respective continence figures for Groups 3 and 4 were 48.5% and
43.8% after 3 months, respectively. BNS did not contribute to early
continence in patients who underwent nsEERPE or EERPE.

Due to the positive skew of the observed data, power calculations
were made without the assumption of normal distribution. Therefore,
we performed the Mann—Whitney test for non-inferiority, assuming
that the actual distribution was double exponential.'®™'®



Table 4 Continence of patients (7=45 in each group)
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No. of pads per day Group 1 Group 2 P value Group 3 Group 4 P value
Two days after catheter removal
0-1 5/45(11.1) 5/45 (11.1) 0.202 2/45 (4.4) 4/45 (8.9) 0.696
2-3 24/45 (53.3) 16/45 (35.6) 8/45 (17.8) 8/45 (17.8)
>3 16/45 (35.6) 24/45 (53.3) 35/45 (77.8) 33/45 (73.3)
Postoperative 3 months
0-1 26/34 (76.5) 26/32 (81.3) 0.579 16/33 (48.5) 14/32 (43.8) 0.901
2-3 7/34 (20.6) 4/32 (12.5) 12/33 (36.4) 12/32 (37.5)
>3 1/34 (2.9) 2/32 (6.3) 5/33 (15.2) 6/32 (18.8)

Data are presented as patient number rate (%). P values are for Chi-squared test.

Power was calculated by setting the margin of equivalence to 34.0,
which is equal to the difference between the median (16.0) of the
standard group (nsEERPE) and the value that indicates the limit for
severe incontinence according to the International Continence Society
recommendations (50.0)." The true difference between the means
was assumed to be —10.0, which is equal to the observed difference
in means between the groups. The observed standard deviations of
Groups 1 and 2 were used for the calculations (155.7 and 106.4,
respectively). The significance level (alpha) of the test was set to
0.05. With sample sizes of 45 per group, we achieved 60% power to
detect non-inferiority of the nsEERPE+BNS procedure when com-
pared with standard nsEERPE. For Groups 3 and 4, the margin of
equivalence was set to 122.0, which is equal to the difference between
the median (172.0) of the standard group (EERPE) and the limit for
severe incontinence (50.0). The true difference between the means was
assumed to be —33.7, which is equal to the observed difference in the
means of Groups 3 and 4. The observed standard deviations of Groups
3 and 4 used for the calculations were 371.3 and 319.9, respectively.
With sample sizes of 45 per group, we achieved 82.7% power to detect
non-inferiority of the EERPE+BNS procedure when compared to
standard EERPE.

DISCUSSION

Mechanisms for male pre- and postprostatectomy urinary continence
are presented in the literature; however, there is no definite conclusion
among the investigators. Damage to the pelvic floor and/or external
urethral sphincter musculature and loss of anterior urethral support
have been associated with varying degrees of postoperative incontin-
ence. Moreover, age needs to be considered as a predisposing factor for
incontinence.” The precise anatomical structure of the ligaments and
suspension structures of the BN and their effect on continence are still
unclear in men. In contrast, the compartment theory of the pelvic floor
in females has been developed and adapted by pelvic surgeons.*

Radical prostatectomy techniques have achieved postoperative con-
tinence during the first postoperative year. Recently, urologic research
has also focused on the improvement of early postoperative contin-
ence.® However, the improvement of continence after catheter
removal (approximately after the first postoperative week) and again
after 3 months is a challenge for surgical techniques.

Different techniques have been proposed to improve post-prosta-
tectomy continence, with varying results. Preservation of the pubo-
prostatic ligaments has contributed to early continence after
prostatectomy.”” Klein*' was the first to report technical modifica-
tions to preserve the BN and to improve continence. Several other
investigators have concentrated on BN preservation as a method to
improve postoperative continence, with controversial results regard-
ing the contribution of the technique to both postoperative contin-
ence and the oncological outcome.”***?

Urethral and BN suspension by various methods (e.g., stitches and
slings) has been used in the management of stress incontinence for
several years.”* Walsh and Partin®® described a technical refinement
that divided the dorsal venous complex (DVC) with minimal blood
loss while taking care not to injure the striated sphincter. In this
technique, a suture is passed through the DVC and through the pos-
terior of the pubic symphysis, and then the same manoeuvre is per-
formed in the reverse direction. The VUA is suspended towards the
pubic bone, and the provided recapitulation of the puboprostatic
ligaments supports the striated sphincter when the suture is tied.

Noguchi et al***’ introduced a suspension manoeuvre for the VUA
during radical retropubic prostatectomy (RRP). These investigators used
anastomotic sutures at the 1:00 and 11:00 o’clock positions to anchor the
VUA to the ligated DVC, which results in suspension of the anastomosis.
They observed that the suspension technique provided significant
improvement in continence 1, 3 and 6 months postoperatively. The
respective continence rates for the above time periods were 53%, 73%,
and 100% for the bladder suspension group and 20%, 47% and 83% for
the control group. Based on these results, the authors concluded that
bladder suspension significantly contributes to early continence recovery
and proposed technical modifications for other RP approaches.

Campenni et al.*® performed VUA suspension by placing two pub-
ourethral suspension stitches during RRP. This method does not
interfere with the anatomy or introduce a foreign body (sling). The
suspension stitches are placed in the anterior VUA and anchored to the
retropubis and periostium. In total, 32% of patients who underwent
bladder suspension were continent at 6 months, whereas only 12% of
the control group were continent in the same time frame. The inves-
tigators suggested that urethral suspension may increase the incidence
of early postoperative continence.

Recently, Patel et al.® described a technique for placing a periur-
ethral suspension stitch during robotic-assisted radical prostatect-
omy in detail. The stitch is inserted between the DVC and the
urethra and passed on the pubic bone. The stitch is again passed
between the urethra, DVC and pubic bone in a figure-eight fashion.
Significantly improved continence was observed in the periurethral
suspension group compared with the non-suspension group 3
months postoperatively.

These techniques that focus on BNS and postoperative early con-
tinence have several limitations that should be taken into considera-
tion when interpreting the results. The majority of these studies were
prospective studies, but they were not always randomized.*** All stud-
ies evaluated continence 3 months postoperatively,>**~** and Noguchi
et al*® performed continence evaluation as early as 1 month after RP.
Thus, early postoperative continence evaluation after catheter removal
was never assessed. Because the pad test is considered the most reliable
incontinence assessment tool and has already been used for predicting
continence outcome after radical prostatectomy, early continence

809

@ Asian Journal of Andrology



P

Bladder neck suspension stitches on early continence after radical prostatectomy
JU Stolzenburg et al

810

after BNS procedures should be evaluated accordingly.*=" All of the
aforementioned BNS studies evaluated continence by questionnaires,
which are a less reliable method for continence assessment when com-
pared with the pad test."**° In the present study, we assessed early
continence using pad weighing tests as well as questionnaires.

Another limitation of the current literature is the lack of stratified
outcome data concerning BNS and postoperative early continence in
light of technical refinements, such as the nerve-sparing tech-
nique.>***® In our study, we evaluated the BNS technique in both
EERPE and nsEERPE and assessed the influence of the EERPE tech-
nique on early postoperative continence. Patients were selected for
EERPE or nsEERPE procedures according to specific criteria and were
prospectively randomized to receive bladder suspension. All surgeons
had overcome their learning curve so that technical competence did
not influence the outcome of the EERPE. Perioperative data showed
that the patients in Group 4 underwent a significantly higher number
of lymph node dissections, which is likely associated with the signifi-
cantly higher PSA values observed in this same group when compared
with Group 3. Moreover, the EERPE groups included more patients
with Gleason scores higher than 7 due to the inclusion criteria for
EERPE. The extent of periprostatic fascia preservation and the per-
formance of a nerve-sparing procedure have been positively associated
with improved postoperative continence.’® The nsEERPE continence
outcome was improved in comparison to EERPE in our study
(Tables 3 and 4).

Pelvic lymph node dissection was performed in 35.56% and 66.67%
of patients in Groups 3 and 4, respectively. In contrast, pelvic lymph
node dissection was performed in 17.78 % and 15.56% of patients in
Groups 1 and 2, respectively. The difference in lymph node dissection
rates reflects the inclusion criteria for lymphadenectomy because
patients with lower staging were placed in the nsEERPE groups. The
positive surgical margin rates for the groups in this study were similar
to each other and were also in agreement with the values reported in
the literature."”’

Another limitation of this study is the lack of data regarding
patient’s quality of life (QoL). It is possible that QoL indicators were
significantly impacted by incontinence differences of 10%-20%.
Incontinence could also be assessed according to the International
Continence Society classification for the pad weighing test."”
However, the comparative assessment presented in this study provides
a better depiction of the relationship between BNS and continence.
Therefore, the comparative assessment provides sufficient informa-
tion regarding continence results, but the impact of the continence
rates on quality of life parameters remains unclear. QoL assessments
may have been helpful to our study, and the sample size needed to
assess QoL between the different groups would have been taken into
account if this assessment was included. While we recognize this lim-
itation, we believe that both the power calculation methodology and
the specific power of our study with regard to the reported differences
are appropriate and are included in detail in this manuscript.

Patel et al.® noted significant improvement in the BNS group 3
months postoperatively. However, these investigators used only vali-
dated questionnaires to document continence. The use of validated
continence evaluation questionnaires in conjunction with measuring
both the number of pads used daily and the weight of the pads lends
additional integrity to the results of the present study.*

CONCLUSION
VUA suspension with stitches at the posterior pubic symphysis did not
improve early postoperative continence in patients undergoing
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EERPE, regardless of the performance of nerve-sparing techniques.
Further clinical evaluation of techniques that may provide early con-
tinence after RP is deemed necessary.
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