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Background: Urinary incontinence is a major concern for patients scheduled for radical prostatectomy.
However, after prostatectomy lower urinary tract symptoms (LUTS) may improve and thus mitigate this
concern. We assessed LUTS and its interference with the quality of life (QoL) using the short form of the
international continence society male questionnaire (ICSMALESF-Q) in patients before and after robotassisted radical prostatectomy (RARP). Furthermore, we aimed to identify risk factors for postoperative
urinary incontinence.
Methods: Data of all patients who underwent RARP from 2009 to 2014 were prospectively collected
in our customized database. We identified 453 eligible patients for whom a preoperative and at least two
postoperative datasets including ICSMALESF-Q were available.
Results: Both the ICSMALESF-Q at 6 months (P<0.001) and the related QoL at 12 months (P<0.01) have
significantly improved after RARP (P<0.001). Two years after RARP ICSMALESF-Q and thus LUTS have
improved in 64%, remained unchanged in 18% and worsened in 18% of patients. The daily pad use was 0 in
79% and 0 or 1 pad in 95.6%, respectively. Increased patient age (P<0.05) was significantly associated with
an increased average number of pads used per day (multiplicative effect: +2.1% pads for each year). Being
in the D’Amico low-risk group reduced the average number of pads used by 22% (P<0.05, multiplicative
effect 0.780). The prostate volume, planned nerve sparing, adjuvant or salvage radiotherapy, body mass index
(BMI), or a history of transurethral resection of the prostate (TUR-P) before radical prostatectomy were not
associated with the postoperative pad use or changes in LUTS.
Conclusions: The ICSMALESF-Q and thus LUTS have significantly improved in a majority of patients
after RARP and hence the associated QoL improved as well. Preoperative D’Amico low-risk group
significantly reduced pad use after RARP, whereas increased age significantly increased postoperative pad
use. These results will help providers counsel their patients more appropriately before prostatectomy by
focusing not only on pad use and incontinence after RARP, but also on changes of the bothersomeness of
LUTS and risk factors in general.
Keywords: Lower urinary tract symptoms (LUTS); patient reported outcome measures prostatectomy; urinary
incontinence
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Introduction

Methods

Moderate to severe lower urinary tract symptoms (LUTS)
are prevalent in up to 50% of men scheduled for robotassisted radical prostatectomy (RARP) (1). It has been
shown that open radical prostatectomy improves LUTS
and quality of life (QoL) significantly (2,3). In contrast to
an improvement in LUTS de novo urinary incontinence
is a major concern for patients scheduled for radical
prostatectomy (4,5). Regardless which surgical approach
is chosen, the majority of the patients experience at least
temporary urinary incontinence after surgery. Even though
Ficarra et al. could show that the urinary continence rate
12 months after RARP was higher than after retropubic
radical prostatectomy (RRP) or laparoscopic radical
prostatectomy (LRP) it still remains to be one of the most
bothersome postoperative complications (6,7). Many studies
analysing functional outcome after prostatectomy report
only on pad use and urinary incontinence. Although pad
use is certainly a useful proxy to assess continence after
prostatectomy, information about changes of LUTS as
assessed by patient-reported outcome measures is missing
in many studies (8). The impact of changes in urinary
function, i.e., LUTS on QoL after RARP is underreported
as well.
The most accurate and reproducible method to assess
postoperative continence, LUTS and the QoL seems to
be a combination of patient-reported outcome measure
and self-reported pad use per 24 h (8). In order to have the
most accurate results it is crucial that all the information
is patient and not physician reported, as the latter seems
to underestimate the actual prevalence of incontinence
(9,10). In this study we used the short form of the
international continence society (ICS) male questionnaire
(ICSMALESF-Q) that evaluates LUTS, which is subdivided
into voiding and incontinence symptoms, and the healthrelated QoL (11).
The primary objective of this study was to analyse how
RARP affects LUTS and QoL using the ICSMALESF-Q
in patients before and after RARP and pads used per 24 h.
Furthermore, as a secondary outcome we aimed to
identify risk factors for postoperative incontinence and
changes in LUTS.

Patients
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Data of all patients who underwent RARP from March
2009 until November 2014 were prospectively collected in
our customized database. We identified 453 eligible patients
for whom a preoperative and at least two postoperative
datasets including the ICSMALESF-Q were available. The
RARPs were performed by four different surgeons, three of
them being robotic novices.
Data for urinary function were assessed with the selfadministered ICSMALESF-Q and were collected before
surgery and during postoperative follow-up visits, at 6 and
12 weeks, and at 6, 12, 18 and 24 months after surgery and
once yearly thereafter. The ICSMALESF-Q comprises
11 items with two distinct domains (voiding and an
incontinence), frequency, nocturia and a QoL question. For
the purpose of this study follow-up was limited to 2 years
after surgery. Additionally, the patients quoted the number
of pads used per day. Patients who hadn’t had at least
the preoperative and two postoperative ICSMALESF-Q
available, were excluded. Furthermore, the following
parameters were extracted from our customized database:
age, body mass index (BMI), prostate size [transrectal
ultrasound (TRUS) volume], D’Amico risk group, length of
postoperative indwelling catheter, history of transurethral
resection of the prostate (TUR-P), nerve sparing (yes/
no), postoperative radiation (yes/no). Written consent was
obtained from all patients and the local ethics committee
approved the study (KEK-ZH-Nr.2015-0032/https://kek.
zh.ch/internet/gesundheitsdirektion/kek/de/home.html).
The study was performed in accordance with the Helsinki
declaration of good clinical practice.
Study end points
The primary end point was the assessment of changes
of LUTS and the health related QoL before and after
prostatectomy using the ICSMALESF-Q before and after
surgery. Secondary endpoints were pad use per 24 h and the
analysis of the following parameters that might influence
LUTS and postoperative pad use: age, BMI, prostate size,
D’Amico risk group, length of postoperative indwelling
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Table 1 Descriptive statistics of study population
Demographics

Value (N=453)

NA

Age, years

65.6 (61.1–70.4)

0

BMI, kg/m2

26.1 (24.2–28.7)

0

D’Amico risk classification

–

Low

141 (31.1)

Intermediate

192 (42.4)

High

120 (26.5)

Prostate volume, mL
Catheter indwelling, in days
Nerve sparing

40 [30–50]

5

5 [5–5]

23

265 (58.5)

0

Radiation after surgery

15 (3.3)

0

TUR-P

33 (7.3)

0

Preop LUTS
None or mild
Moderate
Severe

–
395 (87.2)
55 (12.1)
3 (0.7)

Descriptive statistics of study population. Values given indicate
median and interquartile range in parentheses for continuous
variables as well as absolute numbers and percentage in
parentheses for nominal variables. NA, missing values; BMI,
body mass index; TUR-P, transurethral resection of the prostate;
Preop LUTS, preoperative lower urinary tract symptoms
according to the ICSMALESF-Q.

catheter, history of TUR-P, nerve sparing and postoperative
radiation.
Statistical analysis
To answer the primary end point regarding changes in
urinary function and its related QoL we used a multiple
adjusted longitudinal mixed-effect model, which allowed us
to adjust to the fact that the follow-up visits were scheduled
regularly but conducted irregularly and in different quantity.
For the assessment of the QoL the variable ICSMALESF-Q
was dichotomized in high/low incontinence and high/low
voiding and aggregated as a 2×2 contingency variable, which
allowed us to compare the four subgroups in reference to
the QoL.
The model’s validity is assessed through a graphic
diagnostic and an adapted Bayesian Information Criterion
(BIC) by Pauler (12). As sensitivity analysis, we adapted and
compared the model to the continuous ICSMALESF-Q
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values. For the changes in ICSMALESF-Q an equivalent
model was adapted. Moreover, we adapted and compared
the model from the two subgroups, incontinence and
voiding, to the overall ICSMALESF-Q model.
The independent variables that might have an influence
on number of pads needed are: age, BMI, prostate size
(TRUS volume), D’Amico risk score, postoperative catheter
removal time, history of TUR-P (yes/no), nerve sparing
(yes/no), and radiation (yes/no).
Wi t h t h e Q o L m o d e l w e w e r e a b l e t o u s e t h e
ICSMALESF-Q score and number of pads needed as
explanatory variables. Frequency and change in patients’
satisfaction (= level of QoL) before RARP or at a specific
time later are described by graphic illustration and tested
on its statistical significance by using an ANOVA with
Tukey’s Honest Significant Differences as post-hoc pairwise
comparison.
The time to catheter removal was subdivided into normal
(<6 days), intermediate (6–12 days) and long (>12 days) and
examined in reference to QoL and ICSMALESF-Q from
our model context in a separate trivariate analysis.
All analyses were conducted with the statistical
computing environment R (13). The mixed effect models
were adapted with R package lme4 (14). The level of
significance was set at 0.05. Correction for multiple testing
is ensured through control of the false discovery rate (FDR)
according to Benjamini and Hochberg (15).
Explanation for the number of patients
For the adjusted model with QOL as outcome and
ICSMALESF-Q as well as number of needed pads as
explanatory variables, we have a total of 11 predictors.
With an effect size f2 =0.2 [according to Cohen a medium
effect size in a multiple regression (16)] and an aspired
power of 0.85 we end up with a sample size of 100 patients
in the smallest group in the according power analysis. If
we assume a balanced distribution and four groups to be
compared, this results in a total of at least 400 patients.
Results
The characteristics of the evaluated patients’ cohort are
shown in Table 1. According to the ICSMALESF-Q
scores preoperatively only 13% of patients suffered from
moderate to severe LUTS. In our cohort we didn’t find an
association between prostate volume and degree of LUTS.
Both the ICSMALESF-Q scores at 6 months (P<0.001)
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Figure 1 Heat maps showing the changes in QoL from pre- to post-operative at 6 weeks, and 6, 12 and 24 months. QoL, quality of life.

and subsequently up to 24 months and the related QoL at
12 and 24 months (P<0.01) were significantly better after
RARP than preoperatively. Two years after RARP the total
ICSMALESF-Q score has improved in 64% of patients,
remained unchanged in 18% and worsened in 18% of
patients. Furthermore, continence and voiding subscores
of the ICSMALESF-Q were analysed separately. The
incontinence subscore was improved in 41%, remained
unchanged in 38% and worsened in 21% of patients
respectively. Accordingly, the voiding score improved in
66%, remained unchanged in 29% and worsened in 5% of
patients, respectively.
Changes in the QoL are presented in the heat maps
in Figure 1. At the first follow-up 6 weeks after surgery
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there is an overall decreased level of QoL compared to
preoperatively. However, at 6 months, a clear trend towards
an improved QoL is shown, which is even more evident 12
and 24 months after RARP. Seventy-one percent of men
with a good QoL preoperatively complained a decrease of
QoL at 6 weeks after surgery as opposed to only 10–31%
of men with impaired QoL before surgery. In both cohorts,
i.e., in men with good or impaired QoL according to the
ICSMALESF-Q the rates dropped (i.e., improved) to 30%
and 2–10% assessed 24 months after surgery, respectively.
The analysis of pads used per day revealed that
24 months after RARP 79% of the patients were pad free,
16.6% used 0–1 and 4.4% used more than one pad per day.
The percentage of patients using 0, 1 or 2 or more pads at
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Figure 2 Pads used per day after. RARP, robot-assisted radical prostatectomy.
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Figure 3 Pads used per day according to age groups at 12 and 24 months.

the different time points after RARP are shown in Figure 2.
The influence of the daily amount of pad use on the QoL
was statistically significant, i.e., the more pads needed, the
worse the QoL (P<0.001 between each QoL group).
Figure 3 demonstrates the pads used per day according to
age groups assessed at 12 and 24 months after RARP. With
increasing age an increase in pads used per day is observed.
This was also shown in a generalized linear mixed model.
Increasing patient’s age was associated with an increased
cumulative number of pads used per day (2.1% pads per day
and year of age, P<0.05).
Being in the D’Amico low-risk group reduced the

© Translational Andrology and Urology. All rights reserved.

average number of pads used per day by 22% (P<0.05). The
other preoperative parameters such as prostate volume,
planned nerve sparing, adjuvant or salvage radiotherapy,
BMI, the time of postoperative indwelling catheter or a
history of TUR-P before RARP were not associated with
the postoperative pad use. These results are shown in Table 2.
Discussion
At baseline the majority of our patients had none or only
mild urinary tract symptoms. Only 13% of men before
radical prostatectomy had moderate to severe LUTS which
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Table 2 Effects on pad use per 24 hours by different factors
estimated using a linear mixed effects model
Factors

Multiplicative effect

P value

Age

1.021

0.01

TUR-P

0.932

0.72

BMI

0.991

0.55

Prostate volume

1.001

0.62

Risk group: low risk

0.780

0.03

Risk group: high risk

0.954

0.70

Nerve sparing

0.878

0.23

Catheter indwelling

1.017

0.23

Radiation

0.747

0.32

The first column describes the multiplicative effect of the factor
on pad use per 24 hours, if the respective factor is increased
by one unit, e.g., increasing age by 1-year results in a 2.1%
increase in pad use per 24 hours. The second column gives the
P values for these effects. TUR-P, transurethral resection of the
prostate; BMI, body mass index.

is rather lower than in other reports (2,3,17). This might
be attributable to the chosen LUTS questionnaire or
sociocultural differences. However, a clear advantage of the
ICSMALESF-Q over the International Prostate Symptom
Score (IPSS) that was chosen in many other studies, is the
fact that it covers no only voiding but also storage (i.e.,
continence) symptoms. Obviously, this is an important
aspect after RARP and thus not choosing a questionnaire
that covers this domain of urinary tract symptoms is a
shortcoming of several studies reporting on changes of
LUTS before and after prostatectomy. Nevertheless, the
results of our study confirm that incontinence and urinary
function, i.e., LUTS after robotic-assisted laparoscopic
prostatectomy are, at least in the early course after the
operation, a bothersome condition. At 6 weeks, 76%
of the patients are in need of pads and the associated
ICSMALESF-Q and QoL are impaired. However, the
ICSMALESF-Q at 6 and the QoL at 12 months are
significantly better than before RARP and continues to
be so at the subsequent follow-up time points. This goes
along with a continuous decrease of men in need for pads
due to urinary incontinence. A more detailed analysis of
the results identified those men who benefited most, i.e.,
the group of men who presented themselves with high
preoperative ICSMALESF-Q scores, and impaired QoL,
i.e., bothersome LUTS before RARP. The gain of QoL
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over time after RARP is therefore linked to the decrease
in the ICSMALESF-Q as well as the decrease in pad
use. Contrariwise those who potentially have to face a
decrease in the QoL due to changes in urinary function
and continence after RARP are men with only minimal
LUTS and a good QoL before surgery. These findings
are important information for patients during counselling.
Thus, it is essential to assess urinary function and the
related QoL with standardized questionnaires in order to
thoroughly counsel patients considering surgery especially
with regard to their preoperative burden of LUTS.
However, it is important to realize that LUTS before and
after prostatectomy may have several different underlying
conditions and may not be attributable only to bladder
outlet obstruction caused by prostatic enlargement. Having
chosen the ICSMALESF-Q allowed us to discriminate
between voiding and incontinence LUTS.
The benefit of RARP on ICSMALESF-Q and QoL,
which has been shown in our study, has already been proven
by several other groups. In a recently published article by
Gordon et al., it was shown that these results stay stable also
in a long-term analysis (17).
Preoperative urinary function as discussed above is
important. However, several other preoperative factors
have been studied in order to analyse their influence on
postoperative incontinence and LUTS (18-22). Data are
conflicting especially concerning the impact of BMI or age
on the recovery of incontinence (20-24). Therefore, as a
secondary outcome of this study we analysed the impact of
several clinical parameters on postoperative pad use in our
patient cohort. In our cohort a higher BMI is not related
to more pads being used or to a worse ICSMALESF-Q
score. This has also been shown by several other groups
(21,24). We also observed that increased age at the time of
surgery does result in more pads being used per 24 h. The
recovery of continence in our cohort was prolonged and not
as good as in younger age groups irrespective of other risk
factors as it has been shown by other groups as well (23).
Even after 12 months, a continuous improvement of
continence was noted, but the absolute continence rate at
24 months was still lower than in younger men. However,
other study groups showed an increased time to continence
but equalization amongst the age groups at the 12-month
control (25,26). Although data concerning continence
recovery in older men are conflicting and at least in our
cohort older age was a risk factor for higher-incontinencerisk older men shouldn’t be precluded from surgery but
need to be counselled accordingly in order to address their
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expectations properly.
Furthermore, the impact of oncological low- versus
high-risk group on continence rates has been discussed.
Schmitges et al. observed no difference in continence
outcome amongst different preoperative risk groups (27).
In our cohort the continence rate was significantly worse
in the D’Amico intermediate risk group compared to
men belonging to the low-risk group. The reason for the
better outcome of low-risk patients remains speculative. It
might be associated with the surgical technique and more
aggressive nerve sparing in low-risk patients. However, we
analysed this issue as well. Planed nerve sparing was not
associated with an improved continence rate. Nevertheless,
more low-risk patients might have undergone an intrafascial
nerve sparing as opposed to an interfascial nerve sparing,
thus leading to an improvement in the continence rate as
observed by Potdevin et al. (28).
Several limitations of this analysis need to be addressed.
First of all, the ICSMALESF-Q was originally developed
to address the bothersomeness of LUTS and their impact
on the lives in men with benign prostatic hyperplasia (BPH)
and not in men with prostate cancer. LUTS may occur due
to many different medical entities and its impact on QoL is
independent of the underlying medical condition. However,
as we gathered pre- and postoperative ICSMALESF-Q
from the patients we believe that it serves as a valid
questionnaire to address the study objective, i.e., to compare
pre- and postoperative bothersomeness of LUTS within
the context of the study after RARP but not due to BPH.
Moreover, several studies addressing a similar question used
questionnaires originally developed to assess symptoms due
to BPH, i.e., the IPSS (3,29).
Although we did assess LUTS with an appropriate
questionnaire we can’t comment on underlying conditions
that worsened LUTS in the postoperative course.
MacKenzie et al. demonstrated that although pure stress
incontinence is the predominant etiology for LUTS after
prostatectomy other conditions should be considered as
well warranting urodynamic assessment in a subset of
men after prostatectomy who don’t suffer from pure stress
incontinence (30).
Furthermore, the results include the learning curve
of three different surgeons, i.e., all of them having no
experience in robotic surgery at the beginning of study
period. The technical difficulty in operating on higher
risk patients might have led to a higher incontinence
level as well. Besides a suspension stich to the symphysis
as described by Patel et al. (31), technically demanding
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reconstructions to restore continence early weren’t
established. The influence of the learning curve on
functional outcomes has been shown by Gumus et al. where
outcomes similar to high-volume centres were achieved
only after 80 to 120 RARP cases (32,33). Nevertheless,
the achieved continence rate is within the range of other
studies.
Conclusions
According to our results, LUTS after prostatectomy will
improve significantly in a majority of patients and thus the
bothersomeness of LUTS will decrease. We also found
that being in the preoperative D’Amico low-risk group
significantly reduced pad use after RARP, whereas advanced
patient age significantly increased postoperative pad use.
We strongly believe these findings should be incorporated
during counselling of patients who harbour a localized
prostate cancer. In doing so, patients will be informed more
appropriately before prostatectomy when focusing not only
on pad use after RARP, but also about expected changes of
LUTS and risk factors that may influence urinary function,
i.e., LUTS and incontinence after RARP.
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