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ABSTRACT

Objectives: The aim of our study is to evaluate the role of preoperative quality of life (QL) as a possible risk factor for post robotic
assisted radical prostatectomy (RARP) urinary incontinence. The secondary aim is to evaluate the possible effect of preoperative QL on
post RARP lower urinary tract symptoms (LUTS) and erectile dysfunction (ED).

Methods and materials: Between 2012 and 2017, all patients undergoing RARP for prostate cancer were enrolled. Patient’s demo-
graphic, clinical, and histological characteristics were recorded. ED, LUTS, urinary incontinence, and QL were evaluated at baseline and post-
operatively at 3, 6, and 12 months. Incontinence was evaluated with the International Consultation on Incontinence Questionnaire — Urinary
Incontinence Short Form questionnaire and QL with the EORTC QLQ-C30 global health score (QLQ-GHS). Multivariate logistic regression
analysis was used to evaluate the risk of postoperative incontinence, moderate/severe incontinence, LUTS, and moderate/severe ED.

Results: Overall 4,603 patients were enrolled. Incontinence rates at 3, 6, and 12 months were respectively 17%, 10%, and 8%. On multivari-
ate analysis, QL was an independent predictor of early incontinence (QLQ-GHS:0.71, CI:0.59—0.86; P= 0.001), severe incontinence (QLQ-
GHS:0.65, CI:0.49—0.97; P=0.006), and LUTS (QLQ-GHS:0.48, CI:0.41—0.57; P=0.001). Single center design may be considered a limitation.

Conclusions: In our study a comprehensive evaluation of preoperative patient’s QL, assessed by the EORTC QLQ-C30 questionnaire,
can predict the early and long-term moderate/severe incontinence risk in RARP treated patients. Further studies should confirm our results.
© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

Prostate cancer (CaP) has been the most common non-
cutaneous malignancy in men since 1984. In 2012, 1.1 mil-
lion of new cases were estimated worldwide, representing
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15% of all diagnosed cancers. Again, 1.6 million were
reported in 2015 mainly in developed countries [1]. Radi-
cal prostatectomy (RP) represents one of the possible ther-
apeutic options for these patients [2]. Although the primary
goal of RP is to achieve cancer control and cure, patient’s
satisfaction and quality of life (QL) can be negatively
affected by either the presence of urinary incontinence
(UD), erectile dysfunction (ED), or both of them [3,4]. So
far, several authors have highlighted the importance of
evaluating both oncological and functional outcomes in
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patients treated with radical retropubic prostatectomy [2,5].
Regarding the risk of early and late incontinence, the
improving knowledge of anatomical prostatic landmarks
and the resultant improvement in surgical techniques have
significantly reduced the risk of postoperative inconti-
nence. The estimated 12-month urinary recovery rate
ranges between 84% and 97% [2]. In particular, the risk of
urinary incontinence after robotic assisted radical prosta-
tectomy (RARP) is influenced by several factors including
preoperative patient characteristics, surgeon experience,
and surgical techniques. More specifically, as reported by
Ficarra et al. in a recent meta-analysis, 12-month urinary
incontinence rates ranged from 4% to 31% using a no pad
definition and from 8% to 11% if continence definition
included also patients who used a safety pad. Recent data
have also supported the possible impact of depression
and QL on functional outcomes in prostatic surgery [6,7].
As well, it is important to evaluate disease-specific QL
outcomes with validated cancer-specific patient-reported
outcome measures with at least 1 year of follow-up after
primary treatment for clinically localized CaP [8].
Although in the past years several questionnaires have
been proposed and validated, the Quality of Life Question-
naire Core module with 30 items (provided by the Euro-
pean Organization for Research and Treatment of Cancer:
EORTC QLQ-C30) is generally considered one of the
most frequently used. In particular, in CaP patients the
EORTC QLQ-C30 has been used to evaluate the impact of
RP on postoperative patient’s QL. No study has yet evalu-
ated the possible effect of preoperative patient’s QL on
RARP functional outcomes [9].

The primary aim of our study was to evaluate the role of
preoperative QL as a possible risk factor for post RARP
early and late urinary incontinence. The secondary aim was
to evaluate the possible effect of preoperative QL on post
RARP lower urinary tract symptoms (LUTS) and ED.

2. Materials and methods

2.1. Patient selection

After obtaining the institutional review board approval, a
retrospective analysis of a prospectively maintained database
of men who underwent RARP in one center between January
2012 and December 2017 was carried out. All patients signed
a dedicated informed consent and the study was conducted in
accordance with the principles of the declaration of Helsinki.
All patients with biopsy confirmed CaP, in a tertiary referral
center within 3 months before surgery, were included in the
analysis. Patients who received neoadjuvant hormonal thera-
pies or did not have complete data were excluded from the
study. RARP was performed by an experienced surgeon
(J.W.) and when a nerve sparing approach was performed it
was recorded as a dichotomized variable (yes or no).
Extended lymph node dissection was carried out according
to the European Association of Urology guidelines [10].

2.2. Data collected

Evaluated variables included age, body mass index, cal-
culated as weight in kilograms divided by height in squared
meters (kg/m?), preoperative prostate-specific antigen,
prostate volume assessed by transrectal ultrasound, patho-
logical stage, bioptic and pathological prognostic grade
group (PGG) system, surgical margin status and lymph
node status. PGG were assigned according to the new 2014
ISUP described by Epstein et al. [11]. High-grade cancer is
defined as: PGG system >2.

Patient-reported outcomes were assessed using standard-
ized self-administrated questionnaires at baseline, 3, 6, 12
months after treatment in our outpatient clinic. In particular,
patients completed the International Prostatic Symptom
score (IPSS), the International Index on erectile dysfunction
short form (IIEF) and the International Consultation on
Incontinence Questionnaire — Urinary Incontinence Short
Form questionnaire (ICIQ-UI Short Form). UI was defined
as ICIQ-UTI short form question 3 (Q3) >4. Moderate/severe
incontinence was defined as ICIQ-UI short form question 4
(Q4) >4. Moderate-severe LUTS were defined as an IPSS
> 8 and moderate/severe ED as an IIEF short form <11.
Erectile function (EF) was considered without the use of
postoperative phosphodiesterase inhibitors.

The EORTC QLQ-C30 (version 3.0) was used to evalu-
ate QL at baseline and postoperatively. The EORTC QLQ-
C30 is a validated questionnaire for QL in cancer patients,
used to measure QL and general health status in a score
called Global Health status (QLQ-GHS), allowing values in
a range from 0 to 100. High scores represent a high QL. In
addition, 5 functioning scales (physical, role, cognitive,
emotional, and social) and 3 symptom scales (fatigue, pain,
and nausea/vomiting) are included. The 2 items of the
QLQ-GHS (QLQ-29 and QLQ-30) scales use a modified
7-point linear analogue scale while all other items are
scored on a 4-point categorical scale ranging from 1 “not at
all” to 4 “very much.” All scales and single items are line-
arly transformed to a 0 to 100 scale. A high QLQ-30 symp-
tom score represents a large amount of symptoms and a
lower QLQ-GHS indicates a poor QL [12—15].

2.3. Statistical analysis

Statistical analysis was performed using the SPSS 24.0
software. Differences between groups for continuous varia-
bles were tested with the Kruskal-Wallis one-way analysis
and for quantitative variables with the chi-square test.
The statistically significant variables in univariate analysis
were included in a multiple logistic regression model to eval-
uate the risk of early and severe postoperative Ul, postopera-
tive ED, and postoperative LUTS. The variables considered
valid for the model were those with a significant result at the
univariate analysis, excluding the ones that could determine
a multicollinearity effect (i.e., QLQ-GHS vs QLQ-30). In the
same way, as well, predictors of positive outcome defined as:
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continence, no symptoms, and good erectile function were
analyzed in a multivariable binary logistic regression model.
QOdds ratios (ORs) and 95% confidence intervals (CIs) were
calculated for the parameters in each model. An alpha value
of 5% was considered as threshold for significance.

3. Results

Overall, 4,603 patients were enrolled. General character-
istics of the cohort are listed in Table 1.

3.1. Incontinence outcomes

Overall 37/4603 (0.8%) patients were incontinent before
surgery and 771/4603 (17%) 3 months after surgery
(Fig. 1). Incontinent patients presented a lower preoperative
QL when compared to continent patients defined by the
QLQ-GHS (Table 2). The mean difference in QLQ-GHS
was 6% between both groups, considered clinically signifi-
cant [16].

Moderate/severe incontinence was reported by 271/4603
(6%) of the patients at 3 months. Moderate/severe inconti-
nent patients presented a lower preoperative QL when com-
pared to mildly/not incontinent patients (Table 2). The

Table 1
General characteristics of the overall population.

Mean £ SD; median (IQR)

Age (y) 64.5 &+ 7.0; 65 (60/70)
TRUS volume (ml) 43.2 + 20.8;39 (30/51)
BMI (kg/m?) 27.0 & 3.5; 26.5 (24.6/28.9)
PSA (ng/ml) 10.6 £ 12.9;7.4 (5,5/11)
IPSS score 8.1 £6.5;7(3/12)

IIEF score 14.1 £9.2; 16 (4/24)
ICIQ score 1.05 £2.2; 1 (0/3)

QLQ score 37.1 £9.0; 34 (31/41)
ASA score

1 1052/4603 (23%)

2 3070/4603 (67%)

3 479/4603 (10%)

4 2/4603 (<1%)

Operative time
Grade group sec. Epstein
1

149 + 40; 143 (120/178)
%
1542/4603 (33%)

2 1358/4603 (30%)
3 925/4603(20%)
4 212/4603 (5%)

5 566/4603 (12%)
pStage >3a 1749/4603 (38%)

Surgical margins
Nerve sparing
eLND

N+

485/4603 (11%)
4372/4603 (95%)
4217/4604 (91,6%)
337/4217 (8%)

ASA = American Society of Anesthesiologists score; BMI = body mass
index; EORTC-QLQ = Quality of life Score; ICIQ = International
Consultation on Incontinence Questionnaire — Urinary Incontinence Short
Form questionnaire; IIEF = International Index on Erectile dysfunction
short form (IIEF); IPSS = International Prostatic Symptom score; TRUS =

transrectal ultrasound.

mean difference in QLQ-GHS between both groups, con-
sidered clinically significant, was 6%.

On multivariate analysis older age, higher preoperative
IPSS scores, lower QLQ-GHS scores and performing a no-
nerve sparing procedure were independent predictors of
incontinence and moderate/severe incontinence. More spe-
cifically the risk of incontinence is decreased by 29% in
patients with good-excellent QLQ-GHS when compared to
patients with poor QLQ-GHS (OR: 0.71 95%CI: 0.58
—0.90; P= 0,001) (Table 3). The latest results were con-
firmed at 6 and 12 months (Supplementary Tables S1—4)

3.2. LUTS after surgery

Overall 2,025/4,603 (44%) patients were asymptomatic
or mild symptomatic (IPSS > 8) before surgery and 1,197/
4,603 (26%) patients were symptomatic (IPSS > 8) 3
months after surgery (Fig. 1). Symptomatic patients pre-
sented a lower preoperative QL (QLQ-GHS) when com-
pared to nonsymptomatic ones (Table 4). The mean
difference in QLQ-GHS between both groups was 8%.

On multivariate analysis older age, lower IIEF scores,
lower QLQ-GHS score and performing a no-nerve sparing
procedure were independent predictors of postoperative
LUTS. More specifically the risk postoperative LUTS is
decreased by 53% in patients with good-excellent QLQ-
GHS when compared to patients with poor QLQ-GHS (OR:
0.47 95%CI: 0.39—0.58; P= 0.001) (Table 5). The latest
results were confirmed at 6 and 12 months (S5—8).

In a subanalysis of patients with no/mild symptoms pre-
operatively. Poor QLQ-GHS is a predictor of postoperative
urinary incontinence (multivariate OR: 0.74; 95%CI 0.54
—0.91; P=0.003). Poor QLQ-GHS was still a predictor of
postoperative LUTS. More specifically the risk postopera-
tive LUTS is decreased by 26% in patients with good-excel-
lent QLQ-GHS when compared to patients with poor QLQ-
GHS (OR: 0.64 95%CI: 0.39—-0.58; P= 0.001). However,
in this group of patients poor QLQ-GHS is not a predictor
of ED (multivariate OR: 0.95 95%C1 0.71—1.29 P=(.785).

3.3. ED after surgery

Overall 1,979/4,603 (43%) patients presented moderate/
severe ED before surgery and 3867/4603 (84%) patients
presented moderate/severe ED 3 months after surgery
(Fig. 1). Patients with ED presented a lower preoperative
QL when compared to patients with mild/no ED (Table 4).
The mean difference in QLQ-GHS between both groups,
which can be considered clinically significant, was 5%.

On multivariate analysis older age, pathological stage
>T3a, lower QLQ-GHS scores and performing a no-nerve
sparing procedure were independent predictors of postoper-
ative ED (Table 5). More specifically the risk of postopera-
tive ED decreased of 39% in patients with good-excellent
QLQ-GHS when compared to patients with poor QLQ-
GHS (OR: 0.61 95%CI: 0.48—0.80; P= 0.001). The latest
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Fig. 1. Continence, potency, and LUTS changes after RARP.

Table 2

Three months incontinence and moderate/severe incontinence according to baseline patients’ characteristics.

3 months incontinence characteristics

No incontinence Incontinence P No/mild incontinence Moderate/ severe incontinence P

Patients 3825/4603 (83%) 771/4603 (17%) 4332/4603 (94%) 271/4603 (6%)

Age (y) 64.3 +7.1; 65 (60/70) 66.0 + 64; 67 (62/71) 0.001 64.4 4 7.0; 65 (60/70) 67.2 +6.1; 67 (63/72) 0.001
TRUS volume (ml) 43.1 £+ 20.5;39 (30/51) 44.1 £ 22.6;39 (29/52) 0.491  43.3 +20.7;39 (30/51) 44.1 £ 22.6;39 (29/52) 0.537
BMI (kg/m?) 27 £ 3;27 (25/29) 27 + 4; 27 (25/29) 0.196 27 44,27 (25/29) 26 =+ 3; 26 (24/29) 0.141
PSA (ng/ml) 10.6 +13.0; 7.4 (5,4/11)  10.8 £12.1;7.6 (5,6/11) 0.284 10.6 =13.0;7.4 (5,4/11) 10.5+11.5;7.6 (5,3/11) 0.946
IPSS score 7.8+6.2;6(3/11) 9.6 +6.9; 8 (4/13) 0.001 8.0+6.3;7(3/11) 9.8 +6.9;9 (4/13) 0.001
1IEF score 143 +9.1; 17 (5/24) 12.9 £9.0; 13 (4/23) 0.001 14.3 £9.1; 17 (5/24) 11.1 £ 8.7; 9 (3/20) 0.001
QLQ-30 36.7 + 8.8; 34 (31/41) 38.5+9.8;36 (31/42) 0.001 36.9 £ 8.9; 34 (31/40) 38.5+10.2; 35 (31/43) 0.048
QLQ-GHS 76 £ 20; 84 (67/84) 70 &+ 21; 75 (58/83) 0.001 75 4 24; 84 (66/84) 69 =+ 23; 75 (50/84) 0.001
ASA score >3 377/3825 (10%) 104/771 (13%) 0.004  440/4332 (10%) 41/271 (14%) 0.050
Operative time (min) 149 £ 40; 143 (120/175) 151 +38; 150 (120/180)  0.030 149 + 40; 140 (120/177) 149 £ 36; 150 (120/174) 0.384
Grade group >3 1382/4603 (36%) 321/771 (41%) 0.030  1602/4332 (37%) 1117271 (41%) 0.212
pStage >3a 1448/3825 (38%) 301/771 (39%) 0.537  1655/4332 (38%) 94/271(34%) 0.176
Surgical margins 390/3825 (10%) 95/771 (12%) 0.087  453/4332 (10%) 32/271 (12%) 0.842
Nerve sparing 3663/3825 (96%) 709/771 (92%) 0.001  4125/4332 (95%) 247/271 (91%) 0.001

BMI = body mass index; IIEF = International Index of Erectile Function; IPSS = International Prostate Symptom score; pStage = pathological stage;

PSA = prostate-specific antigen; TRUS = transrectal ultrasound.

results were confirmed at 6 and 12 months (Supplementary
Tables, S5—8).

In a subanalysis of patients with normal erectile function
and nerve sparing procedure preoperative QL was a statisti-
cally significant predictor of postoperative incontinence
(multivariate OR: 0.75; 95%CI 0.55—0.98; P= 0.030) as
well as for postop LUTS (multivariate OR: 0.52; 95%CI
0.41-0.66; P= 0.001). However, preoperative QL was not
a predictor of postoperative ED (OR: 1.04, 95%CI: 0.82
—1.33, P=0.702).

Overall, age (OR: 0.93 95%CI: 0.92—0.94), nerve spar-
ing procedure(OR: 3.33 95%CI: 1.69—6.55) and preopera-
tive QL (OR: 1.37 95%CI: 1.09—1.71) were predictors of a
positive outcome defined as continence, no symptoms, and
good erectile function.

4. Discussion

QL outcomes of competitive treatments for localised
CaP are considered an important endpoint in CaP treatment.
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Univariate and multivariate logistic regression analysis for the risk of incontinence and moderate/severe incontinence.

Risk of incontinence

Risk of moderate/severe incontinence

Univariate P Multivariate P Univariate P Multivariate P

Age (y) 1.05 (1.03—1.07) 0.001 1.04 (1.02—1.05) 0.001 1.06 (1.05—1.09) 0.001 1.06 (1.03—1.08) 0.001
TRUS volume >40 ml 1.03 (0.88—1.20) 0.710 0.83 (0.65—1.07) 0.168
BMI (kg/m?) 0.99 (0.97—1.01) 0.272 0.97 (0.94—1.01) 0.159
PSA (ng/ml) 1.01 (0.99-1.01) 0.352 0.99 (0.9-91.01) 0.857
IPSS score baseline 1.04 (1.03—1.05) 0.001 1.03 (1.02—1.05) 0.001 1.04 (1.02—1.06) 0.001 1.03 (1.02—1.06) 0.001
IIEF score baseline 0.98 (0.98—0.99) 0.001 1.00 (0.99—1.01) 0.655 0.96 (0.95—-0.98) 0.001 0.98 (0.97—1.00) 0.046
QLQ-30 baseline 1.18 (1.10—1,26) 0.001 1.15(1.03—1.29) 0.008
QLQ-GHS good-excellent 0.71 (0.59—0.86) 0.001 0.71 (0.5—80.90) 0.001 0.65 (0.49—-0,97) 0.003 0.65 (0.49—-0.87) 0.006

Ref: QLQ-GHS poor
ASA score >3 1.41(1.12—1.78) 0.004 1.14 (0.89—1.47) 0.934 1.44 (1.01-2.07) 0.043

Ref ASA score <2
Operativetime (min) 1.01 (0.99—-1.00) 0.242 1.00 (0.99—-1.01) 0.879
Biopsy grade group >3 1.19 (1.02—1.40) 0.030 1.04 (0.87—1.23) 0.661 1.17 (0.91-1.51) 0.212

Ref biopsy grade group <2
Nerve sparing 0.53 (0.40—0.73) 0.001 0.61 (0.44—0.84) 0.003 0.50 (0.32—0.77) 0.002 0.60 (0.38-0.94) 0.027

ref: nonnerve sparing

BMI = body mass index; IIEF = International Index of Erectile function; IPSS = International Prostate Symptom score; PSA = prostate-specific antigen;
TRUS = transrectal ultrasound.

Table 4

Three months LUTS and ED according to baseline patients’ characteristics.

3 months functional characteristics

No LUTS (IPSS < 7) LUTS (IPSS 2 8) P No/mild ED (IIEF > 12) ~ ED (IIEF < 11) P
Patients 3406/4603 (74%) 1197/4603 (26%) 736/4603 (16%) 3867/4603 (84%)

Age (y) 64.1 £ 7.0; 65 (59/69) 65.9 + 6.7; 66 (61/70) 0.010  60.4 & 7.2; 60 (55/65) 65.2 + 6.7; 65 (60/70) 0.001
TRUS volume (ml) 434 +20.8;39 (30/52)  42.8+£20.9;38 (29/51)  0.296 403 + 19.6;36 (28/48)  43.8 + 21.8;39 (30/52) 0.001
BMI (kg/m?) 26.9 + 3,4; 26 (24/29) 27.1 +3.7; 27 (25/29) 0.198  26.7 & 3.4; 26 (24/28) 27.0 + 3.5; 27 (25/29) 0.028
PSA (ng/ml) 104+132;7354/11)  112+11.6;7.6(5,6/12)  0.024 85+ 11.1;6.4(5810) 109+ 13.0;7.6(5,6/11,4)  0.001
IPSS score 7.2+5.8,18(5/24) 11.0 £ 7.0; 9 (6/15) 0.001 85+ 11,1;6(4/9) 8.3 £6.5;7 (3/12) 0.001
IIEF score 14.7 £ 9.1; 18 (5/24) 12.4+9.0; 11 (3/22) 0.001  20.9 £ 6.1; 24 (20/25) 13.0 £ 9.1; 13 (4/23) 0.001
QLQ-GHS (%) 75 £ 20; 83 (66/83) 67 =+ 22; 66 (50/83) 0.001 76 % 20; 83 (66/83) 72 + 22; 83 (66/83) 0.001
QLQ-30 (%) 75 + 21; 83 (66/83) 68 + 22; 66 (50/83) 0.001 77 4 20; 83 (66/83) 73 £ 20; 83 (66/83) 0.001
ASA score >3 304/3406 (9%) 177/1197 (15%) 0.001  37/736 (5%) 44473867 (11%) 0.001
Operative time (min) 149 + 38; 140 (120/170) 150 + 41; 150 (120/180) ~ 0.013 146+ 37,140 (120/171) 150 = 40; 147 (120/180)  0.003
Grade group >3 1231/3406(36%) 472/1197 (39%) 0.010  184/736 (25%) 1519/3867 (39%) 0.001
pStage >3a 1273/3406 (37%) 479/1197 (39%) 0426  191/736(26%) 1558/3867 (39%) 0.001
Nerve sparing 3663/3406 (96%) 709/1197 (92%) 0.001  728/736 (99%) 3644/3867 (94%) 0.001

BMI = body mass index; IIEF = International Index of Erectile Function; IPSS = International Prostate Symptom Score ; pStage = pathological stage;

PSA = prostate-specific antigen; TRUS = transrectal ultrasound.

The EORTC QLQ-C30 questionnaire is considered one of
the most used and validated questionnaires [8] to evaluate
QL outcomes. In our study, we observed that most of our
patients showed a preoperative good to excellent state of
health and 15 % of these patients presented a significant
decrease in their QL after surgery [12]. Postoperatively the
GHS significantly changed at 3, 6, and 12 months. In partic-
ular, in patients who experienced postoperative complica-
tions: mild to severe urinary incontinence, ED, or urinary
symptoms. Our data are in line with the recent evidence
from the Protect-Trial, a large randomized controlled trial
comparing patient-reported outcomes in men who under-
went treatment for localised CaP. They observed that

surgery has a negative impact on urinary continence and
sexual function. The overall decrease of sexual QL after RP
was observed up to 6 years after surgery [6,17]. As
expected and in line with previous experiences, there were
no clinical significant changes (less than 5 points) in the
overall symptom and functional score (QLQ-30) [12].
Although American Society of Anesthesiologists (ASA)
score and IIEF were predictors of incontinence on univari-
ate analysis they were not statistically significant on multi-
variate analysis.

Postoperative UI, urinary symptoms, and ED have a neg-
ative effect on the patient’s satisfaction and health-related
QL after a RARP. In particular, a recent meta-analysis
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Univariate and multivariate logistic regression analysis for the risk of postoperative LUTS (IPSS > 8) and ED (IIEF < 11).

1011

Risk of LUTS (IPSS > 8)

Risk of ED (IIEF < 11)

Univariate P Multivariate P Univariate P Multivariate P

Age (y) 1.04 (1.03—1.05) 0.001 1.03 (1.02—1.04) 0.001 1.10 (1.09—1.11) 0.001 1.09 (1.00—1.11) 0.001
TRUS volume >40 ml 0.93 (0.82—1.07) 0.351 1.23 (1.06—1.42) 0.006 1.01 (0.86—1.07) 0.868
BMI (kg/mZ) 1.01 (0.99—1.03) 0.256 1.03 (1.00—1.05) 0.039 1.01 (0.98—1.04) 0.345
PSA (ng/ml) 1.01 (0.99—-1.01) 0.096 1.03 (1.01—-1.04) 0.001 1.01 (0.99—-1.02) 0.102
IPSS score baseline 1.09 (1.08—1.10) 0.001 1.04 (1.02—1.05) 0.001 1.01 (1.02—1.06) 0.510
IIEF score baseline 0.97 (0.96—0.98) 0.001 0.99 (0.98—-0.99) 0.018 0.88 (0.87—0.90) 0.001

QLQ-30 baseline 1.49 (1.41—-1.60) 0.001 1.23 (1.12—1.36) 0.001

QLQ-GHS good-excellent

Ref: QLQ-GHS poor
ASA score >3

Ref ASA score <2
Operative time (min)
Biopsy grade group >3

ref biopsy grade group <2
Nerve sparing

ref: nonnerve sparing

0.48 (0.41-0.57) 0.001
1.78 (1.46—2.18) 0.001

1.01 (1.00—1.01) 0.029
1.12 (1.98—1.29) 0.110

0.53 (0.40—0.73) 0.001

0.47 (0.39—0.58)

1.25 (0.99—1.57)

0.70 (0.51-0.96)

0.001 0.62 (0.49—0.79) 0.001 0.61 (0.48-0.80) 0.001

0.058 2.21(1.57-3.13) 0.001 1.24 (0.84—1.83) 0.274

1.01 (1.00—1.01) 0.011
1.91 (1.59-2.30) 0.001

1.00 (0.99—1.00) 0.984
1.15(0.92—1.46) 0.203

0.026 0.93 (0.35-2.52) 0.001 0.20 (0.08—0.57) 0.001

BMI = body mass index; IIEF = International Index of Erectile Function; IPSS = International Prostate Symptom Score; PSA = prostate-specific antigen;

TRUS = transrectal ultrasound.

showed that the 12-month Ul rates ranged from 4% to 31%
with a mean value of 16% (using a no pad definition). In
our study, we have reported a 17% rate of incontinence at
3 months and an 8% rate at 12 months. These results are in
line with other studies which evaluated urinary inconti-
nence after CaP surgery [2].

Persistent LUTS are also a common finding after CaP sur-
gery [18]. In our series 25% of patients presented moderate
LUTS at 3 months after surgery, especially in older patients.
Although in our study voiding and storage LUTS were not
evaluated separately, prevalence of LUTS and particularly of
storage symptoms are quite common after RARP. According
to the available literature storage LUTS may be observed up
to 40% of patients after surgery [19]. According to our results,
a nerve sparing procedure is associated with a lower postoper-
ative IPSS score. Although the exact pathophysiology of these
findings is still unknown, some hypotheses have been pro-
posed in the literature. Periprostatic nerves have been related
to the pathogenesis of LUTS and in particular to the storage
LUTS. Moreover, Haga et al. evaluated 200 patients undergo-
ing Nerve Sparing RARP and found that these patients had an
increase of their maximum voided volume and a decrease in
nocturia episodes [20]. Further studies should clarify the exact
pathophysiology behind these findings.

In our study 84% of the population presented moderate/
severe ED (IIEF < 11) at 3 months and 74% at 12 months.
Our results strictly depend on: enrolled population, type of
surgery (at 12 months 50% of patients undergoing nerve
sparing procedure presented moderate/severe ED), patient’s
age (55% of moderate/severe ED in patients under 65 years
old) and preoperative ED (43% presented a preoperative
moderate/severe ED). Our data are completely in line with
previous experiences [21,22].

Patients with either postoperative urinary symptoms,
incontinence or ED presented lower preoperative QL. In par-
ticular, a lower QLQ-GHS was a risk factor for early and
late urinary incontinence (OR: 0.71 95%CI: 0.58—0.90; P =
0.001), of LUTS (OR: 0.47 95%CI: 0.39—0.58; P= 0.001)
and of ED (OR: 0.61 95%CI: 0.48—0.80; P= 0.001). How-
ever, preoperative QL was not associated with ED in patients
with good preoperative EF and undergoing a nerve sparing
procedure. A possible explanation of these findings lies on
the fact that patients with preoperative ED have poorer QL
when compared to patients with preoperative normal EF.
Moreover, only 15% of patients with normal EF and Nerve
Sparing procedure presented a low preoperative QL.
Although no similar data are available in the literature, we
have hypothesized that patients with a worst preoperative
QL may suffer from physical, emotional, cognitive, and
social conditions. These could influence the recovery after
surgery and in particular can have an impact on management
postoperative complications. Boeri et al. have also recently
reported that preoperative depressive symptoms are present
in less than 20% of patients treated with radical retropubic
prostatectomy. Nevertheless, these increase after surgery
with a possible impact on postoperative EF recovery [7].

Our results suggest that patients with poor preoperative
QL are at increased risk of postoperative incontinence and
LUTS. Our results open new questions on the possible role
of psychological support in these patients, which may
improve their overall QL and possibly their functional out-
comes. Further studies should deeply investigate this inter-
esting insight.

We must acknowledge some important limitations of our
study. This is a large single center study with data prospec-
tively collected but retrospectively analyzed. The study
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results clearly depend upon the enrolled population. Our
cohort features describe a German population that may be
different from Southern European, North American, South
American, and Asian populations [23]. As well, there might
be a selection bias considering that most of our patients pre-
sented low-grade CaP (66%), excellent ASA scores (90%
ASA score 1—2) and most of them underwent a nerve spar-
ing procedure (95%). Another possible limitation is that we
have recorded exclusively total scores of the QLQ-30, as in
previous studies on other cancers. So far, the possible
impact of every single item on postoperative outcomes can-
not be evaluated in our study. Moreover, we lack informa-
tion regarding the spousal or social support before and after
surgery. However, according to the guidelines for interpret-
ing EORTC-QLQ-C30 scores, a mean change in total score
of more than 5 points, as observed in our study, may be con-
sidered clinically significant (Tables 2—4) [16,24]. Another
possible limitation is the that we lack data on single items
of the IPSS and the IIEF questionnaires, on the evolution of
storage vs. voiding symptoms after surgery and on the num-
ber of patients with firm erections for intercourse. As well,
we miss data on treatment with 5-phosphodiesterase inhibi-
tor, which is to be considered an important limitation for
the evaluation of postoperative EF.

Notwithstanding all these limitations, up to date, this is
the largest prospective study in Europe evaluating the asso-
ciation between QL and health-related outcomes (inconti-
nence, urinary symptoms, and ED) in patients with CaP
treated with RARP. Our study represents a further contribu-
tion in the evaluation of preoperative patient’s health status
and its possible implications on functional recovery after
surgery. We strongly believe, as proposed by several
authors [25,26], that the evaluation of preoperative QL and
urinary/erectile function should be part of the routine
assessment of patients with CaP, especially in patients
undergoing radical treatment.

5. Conclusion

The implementation of the EORTC-QLQ-C30 ques-
tionnaire in the urological practice represents a further
area of research in the next years. The results of our study
suggest that most of the patients undergoing RARP present
a good QL. However, patients with a lower QLQ-GHS
score present a higher risk of postoperative poor functional
outcomes including incontinence and LUTS. Further
larger and multicentre studies are needed to confirm our
results. These should define the role and method for an
accurate preoperative QL assessment in patients with CaP
undergoing surgery.
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