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Previous studies show that urinary incontinence's preva-
lence widely varies from 2% to 65.5% and sexual dys-
function up to 87% (5, 6).
Laparoscopic radical prostatectomy (LRP) has become a fre-
quent treatment on local control of prostate cancer (8).
Bollens et al. described an extraperitoneal laparoscopic
surgical approach that combines the usual advantages of
a laparoscopic procedure (less painful, reduced morbidi-
ty, earlier recovery) and the benefits of the open retropu-
bic approach (avoid intraperitoneal organs injuries,
potential risk of cancer spillage in the peritoneal cavity,
intraperitoneal bleeding or urine leakage and allows pos-
sible later adjuvant radiotherapy) with results in terms of
erectile function and continence equivalent to other tech-
niques (9).
Prostate removal causes the destruction of the supporting
system that anatomically and functionally separates the
urethral sphincter complex from the prostatic apex and
Denonvilliers' fascia, resulting in postoperative inconti-
nence (6). The avoidance of these major complications
after RP depends mainly on a high-quality surgical tech-
nique based on preservation, reconstruction, and rein-
forcement of the pelvis's anatomical structures, which
will make a new supporting system after RP. Surgical
techniques for posterior reconstruction of the rhab-
dosphincter were developed, namely Rocco Stitch (RS) and
Bollens Stitch (BS) (6, 7, 14).
A recent systematic review suggests that the rhab-
dosphincter's reconstruction could offer a significantly
earlier return to continence in the first 30 days after RP
still; its effect at 90 days remains controversial (10, 11).
Salazar et al. (2019) concluded as well that the recon-
struction of the rhabdosphincter is the only technique
that has shown improved functional results through ran-
domized trials (12).
This study compares the impact of posterior reconstruc-
tion of the rhabdosphincter on urinary continence recov-
ery with no rhabdosphincter reconstruction after LRP
procedure; while assessing, prospectively, two types of
posterior reconstruction of the rhabdosphincter, namely
RS or BS.

Objectives: Some studies have shown that
rhabdosphincter reconstruction provides an

earlier return to continence after radical prostatectomy. We aim
to study the impact of this procedure in urinary continence
along with comparing two specific surgical techniques for poste-
rior reconstruction.
Materials and methods: We studied a group of patients who
were submitted to LRP with No Rhabdosphincter Reconstruction
(NRR) and another group with Posterior Reconstruction of the
Rhabdosphincter (PRR). The latter was further divided into two
groups: "Rocco type stitch" group and "Bollens type stitch"
group. We used three questionnaires (IIEF-5, ICIQ-SF and
IPSS) to assess urinary continence and erectile function 90 days
after surgery.
Results: Patients of PRR group had a better full continence rate
than patients of NRR group at 90 days (96.6% vs 33.3%,
p < 0.001). Concerning urinary incontinence (p = 0.116), lower
urinary tract symptoms (p = 0.543) and postoperative complica-
tion rates (p = 0.738), our results suggested that there were no
differences between the techniques studied.
Conclusions: Posterior reconstruction of the rhabdosphincter has
significant benefits for urinary continence recovery on patients
undergoing radical prostatectomy. No differences were observed
in continence recovery between the two techniques analyzed.
Additionally, reconstruction of the rhabdosphincter appears to
be a safe procedure with no increased risk of postoperative com-
plications.
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INTRODUCTION
One of the most common and effective treatments for
localized Prostate Cancer (PCa) is the radical prostatectomy
(RP) (1, 2). However, this procedure has shown to have a
significantly negative impact on multiple quality-of-life
domains due to its adverse effects such as urinary incon-
tinence and erectile dysfunction (3, 4). 
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MATERIALS AND METHODS
General
We performed an observational and prospective nonran-
domized study. The data was collected from the Braga's
Hospital information system, Glintt®, and via in-person
interviews with patients, at the time of their postoperative
appointment (90 days after LRP). All collected data were
kept confidential.
The research protocol was submitted and approved by the
Ethics Commission for Health of Braga's Hospital (CESHB)
and by the Ethics Commission for Sciences of Life and Health
of Minho's University (CEICVS). There were no potential
conflicts of interest.

Patient population
The selected patients were older than 18 years old who
attended Braga's Hospital consultations and submitted to
LRP between January 2018 and November 2019. 
The inclusion criteria were histological confirmation of
PCa and localized PCa. The exclusion criteria included the
presence of urinary incontinence before the procedure,
previous radiation therapy of the prostate or pelvis, pres-
ence of prostatic surgery prior to the procedure, prior
medical history of psychiatric disorder or drug addiction,
and any other condition that contraindicated LRP. Patients
with a history of urethral surgery, urethral stenosis or arti-
ficial urinary sphincter were also excluded.
According to these criteria, we selected a sample of 63
patients that had been submitted to LRP. Two different
surgeons had performed the surgery in this group of
patients, which was divided into two major groups:
NRR: retrospective group, whose patients have been sub-

mitted to LRP between January 2018 and December 2018
and had No Reconstruction of the Rhabdosphincter.

PRR: a group of patients who have been submitted to
LRP, followed by Posterior Reconstruction of the
Rhabdosphincter, between January 2019 and November
2019. According to the technique used for posterior
rhabdosphincter reconstruction, this group was further
divided into two sub-groups - RS and BS groups. Each
technique was performed solemnly by a different sur-
geon (surgeon 1 - RS and surgeon 2 - BS).

Patients undergoing postoperative radiotherapy or major
Clavien Dindo complications in the postoperative period
were not included for the urinary continence assessment.

Clinical data collection
The demographic characteristics (age and sex), alcohol
consumption, smoking habits, lower urinary tract symp-
toms, familiarity with PCa, previous procedures of the
urologic tract and number of pads used daily since LRP
were asked to the patients under consultation.
The following data were collected by analyzing clinical
reports: rhabdosphincter reconstruction (and type of stitch)
or no reconstruction, patient's usual medication, metabolic
disorders (hypertension, dyslipidemia, Diabetes mellitus,
increased waist circumference), PSA (ng/mL) previous to
LRP, the result of digital rectal examination (normal or sus-
picious), prostate biopsy mode realization (aleatory, cogni-
tive fusion or ultrasonography fusion) and associated com-
plications, hospitalization duration and urinary catheter
duration (days) after LRP and PSA value (ng/mL) one

month after surgery (PSA T0). Clavien-Dindo Classification
was usd to classify the complications rate after surgery. 
In this study, the pelvic floor rehabilitation protocols
assessed were the Pelvic Floor Muscle Training (PFMT) in
combination with behavioral therapy.

Outcome measures 
The following outcome data were collected 90 days after
the procedure by the healthcare provider:
- Urinary continence:

Declared urinary continence (defined by 0/1 safety pad
per day) after physician evaluation on both the NRR
and PRR groups, 90 days after LRP (33)
Number of pads/day used after LRP (RS vs BS) 
International Consultation on Incontinence Questionnaire-
Short Form (ICIQ-SF) assessment (RS vs BS)
International Prostatic Symptoms Score (IPSS) assessment
(RS vs BS).

- Erectile function:
Erectile function using International Index of Erectile
Function (IIEF-5) assessment (RS vs BS).

- Morbidity associated to the surgical techniques:
Peri and postoperative complication rates (NRR vs PRR
and RS vs BS).
Clavien-Dindo Classification (NRR vs PRR and RS vs BS).

Questionnaires 
ICIQ-SF, validated in Portuguese (Cronbach's alpha coef-
ficient of 0.88) to assess the patient's urinary continence
(13).
IPSS, validated in Portuguese (Cronbach's alpha coeffi-
cient of 0.80) to assess LUTS (13, 14).
IIEF-5, validated in Portuguese (Cronbach's alpha coeffi-
cient of 0.89) to assess erectile function (16).

Statistical analysis
The statistical analysis was performed with IBM SPSS®

Statistics for Windows, Version 26.0.
Data normality was assessed through the Shapiro-Wilk
test, skewness, kurtosis and visual evaluation of the his-
tograms (17, 18).
To characterize the study's variables, we performed a
descriptive analysis. Categorical variables were presented
as frequencies (n) and proportions (%). Numerical vari-
ables were presented as means (M) and standard deviations
(SD) for symmetrically distributed variables, and medians
(Mdn) and interquartile ranges (IQR) for non-symmetri-
cally distributed variables.
The comparison of numerical variables between groups
was performed with Student's T-test. The applied effect
size measure was Cohen's d (19). A Mann-Whitney U test
was performed when variables were not normally distrib-
uted. The effect size measure of this test was r = Z/√n,
where 'n' is the total number of cases related to the study
variable (20).
The Chi-Square test was used to compare proportions
across qualitative variables. Fisher's exact test was used
alternatively when the expected frequency was lower than
5 in more than 20% of the contingency table cells (21).
The applied effect size measure was phi (ϕ) or Crammer's
V, since the cross-tables were two by two or three by two,
respectively.
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To compare the urinary continence
between-group NRR and PRR, we
used a Chi-Square test (χ2), and the
effect size measure used was phi (ϕ),
since the cross-table was two by two.
The Clavien-Dindo score was con-
verted to a categorical variable: no
complication (0), minor complica-
tion (I+II) and major complication
(III+IV). A Fisher's exact test was
used to compare these variables
between groups NRR and PRR and
to compare them between groups RS
and BS. The effect size measure used was Cramer's V
since the cross-tables were three by two.
For numerical variables, such as the number of pads/day
used after LRP and the IIEF assessment results, ICIQ-SF
assessment and IPSS assessment, we applied a Mann-
Whitney U Test. This test was also used to compare these
numerical variables between group RS and BS. The effect
size measure used was r.
A p-value of less than 0.05 was considered statistically
significant, and the confidence interval was 95%.

RESULTS
From the total sample population of 63 patients, 28 were
not submitted to the posterior reconstruction of the rhab-
dosphincter (NRR), and 35 patients were (PRR).
The mean value for age was 64 years for both NRR and
PRR group. 
Table 1 shows the baseline characteristics between NRR
and PRR groups, in which there were no differences.
Table 2 shows the Gleason score and TNM staging of the
included patients.
Regarding intraoperative complications, minor complica-
tions were reported in n = 3 (10.7%) from the NRR group
and n = 6 (17.2%) from the PRR group; and major com-
plications occurred in n = 3 (10.7%) and n = 5 (14.3%),
in the NRR and PRR groups, respectively.
Complications were observed in both groups within days
after surgery. However, after the mean (SD) follow-up
period of 90 days, there were no complications in group
PRR, and two patients from group NRR had complica-
tions. Regarding the Clavien Dindo classification, most
patients did not present complications. 
Table 3 compares postoperative medication and pelvic
floor rehabilitation between NRR and PRR, and it shows
no statistically significant differences. The table also
shows that, at 90 days after surgery,
17 patients from NRR group and 14
from PRR group (n = 4 (28.5%) and
n = 10 (71.5%) from RS and BS
groups, respectively) had already ini-
tiated PDH5 inhibitor (p = 0.131);
five patients from NRR and three
from PRR had started PGE1 (p =
0.449) (n = 3 (100%), from the RS
group, and n = 0 from the BS group).
Regarding pelvic floor rehabilitation,
three patients (10.7%) from NRR
and two (5,7%) from PRR had start-

ed physical therapy (p = 0.648) (n = 1 in both RS and BS
groups) 90 days after surgery.
Table 4 shows that the PRR group patients had a better
urinary continence rate than patients of the NRR group
(96% vs 33,3%; p < 0.001), 90 days after surgery.
According to the posterior rhabdosphincter reconstruc-
tion techniques, 25 patients (71.4%) were submitted to
RS and ten patients (28.6%) to BS. The baseline charac-
teristics of both groups are presented in Table 5. There
were no differences between them.
Regarding intraoperative complications, minor complica-
tions were reported in n = 5 (20%) from the RS group and
n = 1 (10%) from the BS group, and major complications
occurred in n = 3 (12%) and n = 2 (20%) in the BS and
RS groups, respectively.
Table 6 compares the outcomes: number of pads/day
used after LRP and ICIQ-SF, IPSS and IIEF assessments
between RS and BS. One patient (5.6%) from RS used
more than one safety pad/day, while no patient from BS

Table 1. 
Baseline characteristics of NRR and PRR groups.

Table 2. 
Gleason Score and TNM of included patients.

Table 3. 
Comparison of postoperative erectile dysfunction medication and pelvic floor
rehabilitation between groups NRR and PRR.
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used more than one safety pad/day, but a significant dif-
ference was not found. The median score on ICIQ-SF was
higher on RS than on BS (with no statistically significant
differences, p = 0.116), and the median score on IIEF-5
assessment was 5 (0) in both groups. 
Table 7 presents the impact of posterior rabdosphincter
in both groups, RS and BS. After 90 days from LRP, no
complications were observed in either group. Regarding
Clavien Dindo classification, there were no complications
in most of the subjects in both RS and BS group (68% vs
70%; p = 0.738).

DISCUSSION
The results of this study suggest that posterior recon-
struction of the rhabdosphincter improves the early con-
tinence of patients undergoing LRP, as it is described in

several studies (11, 22-24). Rocco et al. (2007) conducted
a prospective study on patients undergoing LRP, defining
continence as no pads or one diaper/day. At 90 days after
catheter removal, the continence rates were 92.3% on
patients with posterior musculofascial plate reconstruc-
tion versus 76.9% on patients with no reconstruction
(25). Rocco's study corroborates our results where
patients of the PRR group had a better full continence rate
than patients of the NRR group at 90 days. 
Our study also showed no differences between the com-
plication rates in the posterior rhabdosphincter recon-
struction group and the non-reconstruction group and
similar Clavien Dindo classification of complications.
Coelho et al. (2011) related that overall complication rate
and postoperative acute urinary retention rates at 30 days
were similar between both groups (24). Grasso et al.
(2016) have also shown no association between rhab-
dosphincter reconstruction and postoperative complica-
tions in a review and meta-analysis (11).
Regarding posterior rhabdosphincter reconstruction tech-
niques (RS and BS), the current study found that both
groups reported similar urinary continence rate and that
one patient from RS group used more than one safety pad
per day. In contrast, no pads were used in the BS group. 
For measuring urinary function, two questionnaires were
applied to the reconstruction group: ICIQ-SF and IPSS,
in which the median scores were similar in both groups.
Machioka et al. (2019) demonstrated that the ICIQ-SF
questionnaire was effective and convenient for evaluating
urinary incontinence, including in patients after RP (26).
However, this questionnaire is a subjective measure of the
severity of urinary loss and the impact of urinary inconti-
nence on quality-of-life (13), as its results depend on the
patient's perspective. Since the results on IPSS are
between 1 and 7, lower urinary tract symptoms have a
mild severity in these patients (27).
Assessing erectile function after 90 days from posterior
rhabdosphincter reconstruction, the median score on IIEF-

5 assessment was the same in both groups.
However, most patients were not on medication
for erectile dysfunction at the time of the inter-
view. Rocco et al. have described that erectile
function was similar in reconstruction and non-
reconstruction groups (28). Further literature
corroborates that rhabdosphincter reconstruc-
tion techniques have no benefit for erectile
function recovery (29).
The complication rates were similar in both RS
and BS groups and, considering Clavien Dindo
classification of complications, both groups
had similar results. According to a meta-analy-
sis stratified by surgical approaches, no associ-
ation has been found between rhabdosphincter
reconstruction and postoperative complica-
tions (11), suggesting that it is a safe procedure.
Moreover, we measured selected demographic
variables that are described in previous litera-
ture to have a great influence on postoperative
urinary incontinence and erectile function
(such as age, prostate size, PSA score, metabol-
ic disorders, Gleason score, urinary catheter
duration and surgical complications.) and

Table 5. 
Baseline characteristics of RS and BS groups.

Table 6. 
Comparison of the outcomes between RS and BS groups.

Table 7. 
Impact of posterior rabdosphincter in both groups, RS and BS.

Table 4. 
Comparison of urinary continence between groups NRR 
and PRR.
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found that there were no statistically significant differ-
ences between the groups NRR and PRR (3, 25, 30-32).
This study has some limitations. The low sample size of
the prospective part of the study (n = 35) limits possible
extrapolation. Additionally, the follow-up period (90-
days) was short for evaluating urinary continence, and
the reference used for its definition in the PRR groups
(number of pads/day) was a biased and subjective out-
come, as opposed to a pad weight test. Furthermore, the
non-reconstruction group is retrospective, and, therefore,
the data were based on the physician interview and could
have been affected by subjectivity. 
Finally, several surgeons were responsible for performing
the surgeries, which means that this was a non-controlled
variable in this study.
More extensive research on surgical techniques for earlier
urinary continence in LRP is required to allow more
robust conclusions. Therefore, we recommend further
studies on the current topic.

CONCLUSIONS
This study shows that the rhabdosphincter's posterior
reconstruction has significant benefits for urinary conti-
nence recovery in the first 90 days on patients undergo-
ing LRP. 
Additionally, reconstruction of the rhabdosphincter appears
to be a safe procedure with no increased risk of postopera-
tive complications.
Concerning urinary continence and postoperative com-
plication rates after LRP and postoperative complication
rates, the results suggest that there are no statistically sig-
nificant differences between Rocco Stitch and Bollens Stitch.
Still, a system of support appears to play an essential role
in urinary continence after surgery. 
Further work is required to establish this.
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