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Abstract

Purpose We evaluated urinary continence in a series of consecutive patients who underwent Retzius-sparing robot-assisted
radical prostatectomy (RS-RARP) to identify the preoperative predictors of the return to immediate urinary continence.
Methods 110 consecutive patients who underwent RS-RARP for clinically localized prostate cancer were retrospectively
collected. Patients reported freedom from using safety pad (0 pad/day) within 7 days after removal of urinary catheter were
defined as immediate urinary continent.

Results A total of 85 patients (77.27%) were immediate urinary continent after RS-RARP. Patients with immediate urinary
continence were significantly younger (66.92+5.73 vs. 69.68 +4.99 years, p=0.031) than those who were incontinent. Fur-
thermore, the prostate volume was significantly smaller (30.90 vs. 44.60 ml, p=0.001) and preoperative international prostate
symptom score (IPSS) was significantly lower (Mild 76.5% vs. 24.0%, Moderate 20.0% vs. 32.0%, and Severe 3.5% vs. 44.0%,
p=0.000) in patients with immediate urinary continence compared with those who were not. On univariable regression
analysis, patient’s age (OR 0.907, p =0.035), prostate volume (OR 0.935, p =0.000), moderate (OR 0.196, p=0.007), and
severe IPSS (OR 0.025, p=0.000) (compared with mild IPSS) were independent adverse predictors of immediate urinary
continence. On multivariable analysis, prostate volume (OR 0.955, p=0.032) and severe preoperative IPSS (OR 0.044,
p=0.000) (compared with mild IPSS) were independent adverse predictors of immediate urinary continence after RS-RARP.
Conclusions RS-RARP hastens the recovery of urinary continence after surgery. Prostate volume and severe preoperative
IPSS were independent adverse predictors of the return to immediate urinary continence.
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Introduction prostate cancer. In 2005, Dr. Bianco proposed “cancer free,

continence and potent” (trifecta) as the goal for RP [3].

Prostate cancer is the most common cancer affecting men
in developed countries [1]. Recently, the incidence of pros-
tate cancer is increasing due to the widespread application
of serum prostate-specific antigen (PSA) testing in China
[2]. Radical prostatectomy (RP) is considered to be one of
the standard strategies for the treatment of organ-confined
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Among them, urinary continence following RP is suggested
to be one of the most important indicators of the quality
of life (QoL) and treatment satisfaction [4]. Approximately
30% of men continue to experience urinary incontinence
at 1 year following open surgery [5, 6]. Recently, with the
utilization of robotic platform, more than 80% of men could
regain urinary continence in one year [7], and more will
regain up to 2 years after surgery [3]. However, early recov-
ery of urinary continence after RARP is still poor, with more
than 70% patients at 6 weeks after surgery and more than
50% of patients at 3 months after RARP requiring pads, even
when operated by the most experienced surgeons [7].
Several surgical techniques have been developed to
improve the recovery of continence after RARP such as
preservation of internal and external of urinary sphincters
and their neural supply and anatomical supporting, secure
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vesicourethral anastomosis, anterior and posterior recon-
struction supporting anastomosis [8]. Recently, Dr. Bocciadi
and his colleagues have proposed Retzius-sparing technique
which resulted in incredible immediate urinary continence
rate (more than 90%) after removal of catheter [9, 10]. A
recent randomized controlled trial conducted by Dr. Menon
and his group also demonstrated that Retzius-sparing robot-
assisted radical prostatectomy (RS-RARP) was a feasible
and safe approach for low-intermediate localized pros-
tate cancer and could optimize the early recovery (within
3 months) of urinary continence [11], even this effect was
muted at 12-month follow-up [12].

Despite the significant improvement of early recovery
of urinary continence after RS-RARP, some patients who
underwent RS-RARP still suffered from urinary incon-
tinence early after surgery. Till now, there is no literature
reporting the possible predictive factors of immediate recov-
ery of urinary continence after RS-RARP. In this study, we
retrospectively examined patients who underwent RS-RARP
to investigate the possible relationship between the preopera-
tive factors and the immediate recovery of urinary inconti-
nence after RS-RARP.

Methods
Patient selection

From June 2017 to June 2018, a total of 110 consecutive
patients with localized prostate cancer who underwent RS-
RARP performed by the same surgeon (Dr. HG) with at
least 3 months of follow-up in our center were retrospec-
tively analyzed. All patients had multiparameter magnetic
resonance imaging (mpMRI) to assess extraprostatic exten-
sion (EPE) and seminal vesicle invasion (SVI) before sur-
gery. Bone scan was applied to rule out the metastatic bone
disease.

Patients with locally advanced cancer (T3a or T3b), sus-
pected lymph nodes involvement (N1), metastatic cancer
(M1), or who had received neoadjuvant androgen depriva-
tion therapy (ADT) were excluded. The ethics committee
of our hospital approved this study with a waiver of written
informed consent given the retrospective nature of this study.

Surgical technique

RS-RARP was performed under general anesthesia, using a
transperitoneal approach similar to those described by Gal-
fano et al. [9, 10] and Lim et al. [13]. Briefly, the patients
were put into a steep Trendelenburg position. The bilateral
seminal vesicles and vas deferens were exposed and incised
by an incision up over the peritoneum in the rectovesical
space. The plane between Denonvilliers’ fascia and the

@ Springer

posterior prostatic fascia were developed as far as possible
to the apex. Then, a lateral plane between prostatic capsule
and lateral prostatic fascia was exposed by dissection of
prostatic pedicles and continued to the prostatic apex and
dorsal venous complex (DVC). After recognizing, isolating,
and sectioning vesicoprostatic junction, the anterior surface
of the prostate was separated from the DVC. The urethra
was incised when the apex was completely isolated. After
removal of prostate, the anastomosis was performed using a
running suture from the 12 o’clock position. In patients with
high risk of prostate cancer, extended lymph nodes dissec-
tion was performed. All patients were managed according
to our standard postoperative protocol for RARP. Catheters
were removed 7-10 days after RS-RARP and patients were
discharged 3-5 days after surgery.

Evaluated variables

For each patient, we prospectively collected the following
clinical and pathologic information: age, body mass index
(BMI), Eastern Cooperative Oncology Group (ECOG) per-
formance status, the history of Diabetes Mellitus and Hyper-
tension, preoperative IPSS, prostate volume, preoperative
total PSA level, biopsy Gleason score, clinical tumor stage,
as well as pathological T stage, final Gleason, and surgical
margin status.

Follow-up

All patients were subsequently reviewed after surgery to
assess their urinary continence by completing self-adminis-
tered questionnaire. Urinary continence was evaluated using
the Expanded Prostate Cancer Index Composite Urinary
Assessment (EPIC). Continence was defined as freedom
from the use of safety pads (0 pad/day). Immediate urinary
continence was defined when patients used no pad within
7 days after removal of catheter.

Statistics

Continuous normally distributed variables were reported
as the mean and standard deviation (SD). Continuous non-
normally distributed variables were presented as the median
and interquartile range (IQR). The T test, Mann—Whitney U
test, and Pearson’s ;(2 test were used to evaluate the possible
statistical correlation between the risk of incontinence and
several preoperative variables. Logistic regression analysis
was applied for univariable and multivariable analysis. The
Box-Tidwell transformation was utilized to test the linearity
of the continuous variables in the model. Four biological
factors including age, BMI, Prostate Volume, and Preop-
erative IPSS were taken into the multivariable regression
model [14]. All data analyses were performed using SPSS
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21.0 statistical software (IBM SPSS, Chicago, IL, USA). In
all analyses, p <0.05 was considered statistically significant.

Results

Table 1 shows the basic information including clinical and
pathological characteristics of all 110 included patients.
Mean age of the patients was 67.55 +5.67 years old. Median

serum PSA at diagnosis was 9.83 ng/ml (IQR 6.09-16.55).
All patients were continent before surgery. A bilateral, intra-
fascial nerve sparing technique was performed in all 110
cases.

Follow-up data showed that in 1 week after removal of
catheter, 85 patients (77.27%) reported not using any pad or
protection system during the day. The remaining 25 patients
who were not immediate continent reported using a median
of 1 pad (IQR 1 to 2) daily.

Table 1 Association of immediate urinary continence status with preoperative biological and pathological factors

Whole Pts Immediate urinary continence p Value
Continent Pts Incontinent Pts
No. Pts (%) 110 (100.00) 85 (77.27) 25 (22.73)
Mean Age (year) (+SD) 67.55 (+5.67) 66.92 (+5.73) 69.68 (+4.99) 0.031
Mean BMI (kg/m?) (+SD) 24.17 (+3.06) 24.36 (+3.12) 23.50 (+2.77) 0.216
No. ECOG (%) 0.393
0 82 (74.5) 65 (76.5) 17 (68.0)
1 28 (25.5) 20 (23.5) 8(32.0)
No. Diabetes Mellitus (%) 0.748
Yes 20 (18.2) 16 (18.8) 4 (16.0)
No 90 (81.8) 69 (81.2) 21 (84.0)
No. hypertension (%) 0.771
Yes 50 (45.5) 38 (44.7) 12 (48.0)
No 60 (54.5) 47 (55.3) 13 (52.0)
No. preoperative IPSS (%) 0.000
Mild 71 (64.5) 65 (76.5) 6 (24.0)
Moderate 25 (22.7) 17 (20.0) 8 (32.0)
Severe 14 (12.7) 3(3.5) 11 (44.0)
Median prostate volume (ml) (IQR) 31.85 (25.53-43.83) 30.90 (23.4-40.85) 44.60 (30.15-59.4) 0.001
Median preoperative PSA, ng/ml (IQR) 9.83 (6.09-16.55) 9.30 (6.09-15.06) 11.20 (5.85-21.54) 0.521
No. biopsy Gleason score (%) 0.431
<6 41 (37.3) 33(38.8) 8(32.0)
7 48 (43.6) 38 (44.7) 10 (40.0)
>8 21(19.1) 14 (16.5) 7 (28.0)
No. clinical T stage (%) 0.292
<Tlc 14 (12.7) 13 (15.3) 1(4.0)
T2a 56 (50.9) 43 (50.6) 13 (52.0)
>T2b 40 (36.4) 29 (34.1) 11 (44.0)
No. pathological Gleason score (%) 0.082
<6 28 (25.5) 25(29.4) 3(12.0)
7 67 (60.9) 47 (55.3) 20 (80.0)
>8 15 (13.6) 13 (15.3) 2 (8.0)
No. pathological T stage (%) 0.251
<T2 60 (54.5) 50 (58.8) 10 (40.0)
T3a 40 (36.4) 28 (32.9) 12 (48.0)
>T3b 10 (9.1) 7(8.2) 3(12.0)
No. surgical margin status (%) 0.323
Negative 79 (71.8) 63 (74.1) 16 (64.0)
Positive 31(28.2) 22 (25.9) 9 (36.0)

Pts patients, IPSS Mild (0-7); Moderate (8—19); Severe (20-35)
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Patients with immediate urinary continence after
RS-RARP were significantly younger (66.92+5.73 vs.
69.68 +4.99 years old, p=0.031) than those who were
not immediate urinary continent. The prostate volume was
significantly smaller (30.90 (IQR 23.4-40.85) vs. 44.60
(30.15-59.4) ml, p=0.001) in patients with immediate uri-
nary continence compared with those without immediate
continent. Furthermore, patients with immediate urinary
continence had significantly lower IPSS (Mild 76.5% vs.
24.0%, Moderate 20.0% vs. 32.0%, and Severe 3.5% vs.
44.0%, p=0.000) compared with those were not immediate
continent. All the other clinical and pathological character-
istics were similar between the groups (Table 1).

On univariable regression analysis, patients without
immediate urinary continence following RS-RARP were
with older age at surgery (OR 0.907, p=0.035), larger
prostate volume (OR 0.935, p=0.000), and moderate (OR
0.196, p=0.007) and severe (OR 0.025, p=0.000) preopera-
tive IPSS (mild IPSS was set as referent). On multivariable
regression analysis, prostate volume (OR 0.955, p=0.032)
and severe IPSS (OR 0.044, p=0.000) were independent
adverse predictors of immediate urinary continence rates
(Table 2). Other variables such as age, BMI, preoperative
PSA, and pathological staging were not statistically signifi-
cant predictors of immediate urinary continence.

Discussion

The results of this case—control study revealed that 77.27%
of patients can achieve immediate recovery of urinary conti-
nence after RS-RARP. We reported that prostate volume and
preoperative IPSS were independent predictors of immedi-
ate recovery of urinary continence after RS-RARP. To our
knowledge, this is the first case—control study to evalu-
ate predictors of immediate urinary continence following
RS-RARP.

Conventional retropubic RP causes both anatomical and
functional alterations in the sphincter and surrounding sup-
porting structures [15], resulting in urinary incontinence.

Therefore, most of patients undergoing RARP encounter
urinary incontinence immediately after catheter removal,
despite the stabilization of bladder condition within two
years after surgery [7]. Unlike conventional retropubic
access route, RS-RARP accesses through pouch of Doug-
las, avoiding surgical destruction to puboprostatic ligaments,
dorsal venous complex, arcus tendinous fascia, endopelvic
fascia, veil of Aphrodite, and detrusor apron [9, 10, 13],
which are believed to play a role in maintenance of conti-
nence [16]. Therefore, RS-RARP improves the early recov-
ery of urinary continence compared to the conventional
RARP [11, 13,17, 18].

Despite 71%-92% of patients post RS-RARP could be
immediately continent, there is still a small part of patients
experiencing different periods of urinary incontinence [11,
13, 17, 18]. Patients are always anxious due to the lack of
information on predicting the status and duration of urinary
incontinence. Therefore, identification of possible predic-
tors of immediate continence recovery could offer prognostic
information to surgeons, which might be helpful for clinical
judgment and decision-making, as well as relieve the anx-
iousness of patients.

Several studies have reported the possible predictive fac-
tors of recovery of urinary continence after RARP. Among
them, surgeon experience and surgical techniques have been
demonstrated to be associated with the recovery of urinary
continence [14, 19]. However, surgeon experience and surgi-
cal techniques are operator-dependent. It is difficult to vali-
date the prognostic effect of the experience and technique
between different surgeons. Preoperative biological factors
(e.g., age, BMI, TURP before RP, pre-existing LUTs) were
also reported to be associated with early recovery of uri-
nary continence [14], which could directly reflect the result
of RARP, therefore provide relatively validated prognostic
information of immediate recovery of urinary continence
after RS-RARP.

Though prostate volume was reported not to be asso-
ciated with urinary continent status at 1-year follow-up
after RS-RARP [20, 21], for the immediate urinary con-
tinence, our results revealed that prostate volume was an

Table 2 Logistics regression
analysis of immediate urinary

Univariable analysis

Multivariable analysis

continence OR 95% C1 p Value  OR 95% C1 p Value

Age (continuous) 0.907  0.828-0.993  0.035 0.925 0.819-1.045 0.213
BMI (continuous) 1.100  0.946-1.280  0.215 1.004  0.826-1.220  0.968
Prostate volume (continuous)  0.935 0.902-0.969 0.000 0.955 0.916-0.996  0.032
Preoperative IPSS 0.000 0.001
Mild 1 Referent - 1 Referent -

Moderate 0.196  0.060-0.642  0.007 0.358  0.094-1.353  0.130
Severe 0.025  0.005-0.116  0.000 0.044  0.008-0.240  0.000

OR odds ratio, CI confidence interval
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independent predictor after RS-RARP, which was con-
sistent with the previous cohort report [21]. Patients with
larger size of prostate have been shown to have poorer
continence outcomes after RARP compared with men with
smaller size of prostate in many studies [22, 23].Theo-
retically, RP is associated with excision of relatively more
part of urethra in patients with large prostate, which results
relatively wider bladder neck size. Preservation of urethra
[24, 25] and bladder neck [26, 27] has been demonstrated
to be associated with early continence after RP. Further-
more, the difficulty in mobilizing a large prostate in pelvis
makes preservation of neural vascular bundle (NVB) chal-
lenging. This difficulty is significantly magnified in the
very limited operating space during RS-RARP [9].

In this study, a severe preoperative IPSS was also dem-
onstrated to be an independent predictor of not returning
to immediate urinary continence following RS-RARP. It
has been hypothesized that higher preoperative IPSS likely
suggests detrusor overactivity due to benign prostatic
hyperplasia (BPH), which may contribute significantly to
delay recovery of urinary continence after RARP [28]. Our
finding is consistent with results from other studies that
there is a higher likelihood of continence in patients with
a lower preoperative IPSS [29].

There are several limitations of this study. First, this
was a retrospective study with a small number of evaluated
patients. Then, data on the consistency of preoperative
pelvic floor exercises and training, which is considered to
play an important role in returning of postoperative uri-
nary continence, were not collected in this study. Finally,
we used patient-reported pad usage to define urinary con-
tinent status, which was not a quantitative measurement
with an objective aspect.

Conclusion

In this study, 77.27% of patients who underwent RS-RARP
returned to immediate urinary continence, with prostate
volume and preoperative IPSS being the independent
adverse predictors of the return to immediate urinary con-
tinence. Patients of advanced age and with lower urinary
tract symptoms prior to RS-RARP should be counseled
appropriately on the increased risk of urinary incontinence
in the very early stages after surgery.
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