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Background 

Prostate cancer 

Prostate cancer (PCa) is the most common cancer among men in the Netherlands.1 In 

2021, 13.700 men were newly diagnosed with prostate cancer.2 The incidence of PCa 

has increased with 50% the last 3 decades (Figure 1 ).3  

 

Figure 1: Incidence prostate cancer 2023 in the Netherlands 

 

The increase of incidence is mainly due to the identification and measure of prostate-

specific antigen (PSA) in blood serum and the aging population.4 A normal level of the 

PSA is between 0-4 ug/l but the PSA level can be higher with age (elderly men) and in 

prostate diseases such as benign prostatic hyperplasia (BPH).  

Diagnosis and stratification 

The diagnosis of prostate cancer is based on PSA level, rectal examination, MRI scan 

of the prostate and targeted/ random prostate biopsies after MRI Prostate. Prostate 

cancer is staged according the TNM classification5 (T= Tumor, N= Nodes, M= 

Metastasis) as described in Table 1 and is based on histological tumor architecture 

according International Society of Urological Pathology (ISUP)6/ Gleason score7 (Table 

2).  
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Table 1: TNM classification prostate cancer 

                                                

                                            T- Tumor staging 

 

T1       Clinically inapparent tumour that is not palpable 

 T1a Tumour incidental histological finding in 5% or less of tissue resected 

 T1b Tumour incidental histological finding in more than 5% of tissue 
resected 

 T1c Tumour identified by needle biopsy (e.g. because of elevated 
prostate-specific antigen [PSA]) 

T2       Tumour that is palpable and confined within the prostate  

 T2a Tumour involves one half of one lobe or less 

 T2b Tumour involves more than half of one lobe, but not both lobes 

 T2c Tumour involves both lobes 

T3 Tumour extends palpably through the prostatic capsule 

 T3a Extracapsular extension (unilateral or bilateral) 

 T3b Tumour invades seminal vesicle(s) 

T4 Tumour is fixed or invades adjacent structures other than seminal vesicles: 

external sphincter, rectum, levator muscles, and/or pelvic wall 

                                              

                                             N - Regional (pelvic) Lymph Nodes 

 

Nx Regional lymph nodes cannot be assessed 

N0 No regional lymph node metastasis 

N1 Regional lymph node metastasis 

                                              

                                            M - Distant Metastasis 

 

M0 No distant metastasis 

M1 Distant metastasis 

 M1a Non-regional lymph node(s) 

 M1b Bone(s) 

 M1c Other site(s) 
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Table 2: ISUP grade groups/ Gleason score 

ISUP grade group Gleason score 

1 6 (3+3) 

2 7 (3+4=7) 

3 7 (4+3=7) 

4 8 (4+4=8); 8 (3+5=8); 8 (5+3=8) 

5 9 (4+5=9); 9 (5+4=9); 10 (5+5=10) 

 

In localized/ locally advanced PCa (cT1-3) the goal of treatment is curative. Most of 

patients (>90%)8 with localized PCa are still alive at 10 years and only 1% will die from 

PCa.9  

Treatment options in localized/ locally advanced prostate cancer 

Various treatment options are available depending on the stages of prostate cancer, its 

classification and PSA level:  

Active surveillance: applied in men with cT1-2 with ISUP 1 and PSA <10 ug/l (low risk 

prostate cancer)  

Watchful waiting: conservative management for patients unsuitable for curative 

treatments.  

Brachytherapy:  implantation of radioactive seeds in prostate for low- or favourable 

intermediate-risk PCa (T1-2; ISUP 1-2) 

External beam radiotherapy with or without adjuvant hormonal therapy: external 

radiotherapy in T1-3; ISUP 1-5 

Radical prostatectomy with or without pelvic lymph node dissection: surgical extraction 

of prostate in T1-3 ISUP 1-5 

The incidence of major side effects varies by treatment and can impact patients’ quality 

of life.9-12 No proven oncological outcome benefit exists among treatment options.13 

Side effects of all treatment options 

Patients have to choose for a treatment strategy and are encouraged to be actively 

involved in treatment decision making. Based on the possible side effects of all 

available options, patients try to make an informed decision.  
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Table 3: Most common side effects 1 year after treatment of localized PCa and 

incidence14 

 Active 

surveillance 

Brachytherapy External beam 

radiotherapy 

Radical 

prostatectomy 

Urinary leak         7%        26%        23%       60% 

Urinary 

incontinence 

(constant 

dripping of 

urine) 

 

 

      1% 

 

 

       2% 

 

 

 

        2% 

 

 

 

      4% 

Urinary 

urgency 

     24%        65%          48%       29% 

Diarrhea      9%       24%         15%       4% 

Erectile 

dysfunction 

    16%       28%          56%       76%  

 

Short-term complications (within 3 weeks after RARP) are infection, hemorrhage and 

vesico-urethral anastomosis (VUA) urine leakage. 

Shared Decision Making (SDM) 

Men with localized PCa are asked to make a choice between the different treatment 

options. It is not an easy process, many patients are unsure about the choice of their 

preferred treatment and some (3-4%) even regret their choice. The use of decision aids 

can help the patients in their choice as these increase overall knowledge, reduce 

patients’ anxiety, and increase patient involvement in the decision-making process.15 

However, most of the information about the side effects of treatments are standardized 

and largely based on previous clinical studies and patient cohorts from high volume 

specialized PCa centers.16 Patients with localized PCa may therefore have a 

misperception of the consequences of treatments. Potential side effects of treatments 

influence patient’s preferred choice.17 The clinician (urologist and nurse practitioner) 

accompanies the patient on his journey to a final choice of treatment. Patients are also 

actively involved in his decision. Shared Decision Making (SDM) is based on best 

available evidence, on patient’s preference. Robot Assisted Radical Prostatectomy 

(RARP) is one of the possible treatment in men with localized PCa (Figure 2).18 As 

described above, urinary incontinence (UI) and erectile dysfunction (ED) are major side 

effects after RARP. Individualized information about risk of UI and ED after RARP could 

better help patients to make a treatment’s choice as the information given is not 

standardized anymore. Therefore, the individualized information given to patients 

should be clear and easy to understand for patients.  
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Figure 2: Robot Assisted Radical Prostatectomy 

 

Patient Reported Outcomes Measures (PROMs) 

Patient Reported Outcomes Measures (PROMs) are primordial in our clinical setting 

with the aim of providing patient-centered care.  

PROMs are routinely sent to patients newly diagnosed with localized prostate cancer. 

The results from the PROMs allow patients and clinicians to discuss issues regarding 

treatment options, goals, and expectations. The PROMs also provide insights into 

patients' experiences, priorities, and concerns, helping urologists and nurse 

practitioners (NP) deliver more patient-centered care. By monitoring and tracking 

changes both in relation to side-effects such as UI, ED and symptoms including 

function, quality of life the effectiveness of the treatment can be assessed.19  

PROMs could play an important role in SDM and counselling prior to treatment 

selection, as well as during post-treatment follow-up.20 PROMs could also be essential 

for managing the side effects of RARP and detect problems other than UI and ED.21 

In our clinical practice, PROMs are taken into account in SDM. Patients with localized 

prostate cancer have several treatment options and the outcomes of the PROMs can 

give an indication of available treatment for patient. For example, if a patient has a 

treatment preference for brachytherapy and the PROMs show that the patient has 

severe lower urinary tract symptoms (LUTS), patient's treatment preference will not be 

met because severe LUTS is a contraindication to brachytherapy. 

After RARP, the results of the PROMs are analysed and used for research purposes. 

The role of the PROMs in our clinical practice is not defined. We noticed that PROMs 

are unfortunately not always discussed with patients during the consultation, although in 

the literature clinicians themselves recognize that PROMs in clinical practice are useful 

for follow-up (FU) in order to monitor post-treatment side effects.22 Thus, post-treatment 

side effects of RARP could be monitored in two ways: from PROMs and from the 

clinician report outcomes (CROs). Discrepancies between PROMs and CROs are 

described in the literature23 but it is not known whether they have an impact on the 

management of side effects after RARP. 
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After RARP, the clinician is focussed on the PSA and side effects. Recovery of erectile 

function is emphasised, but the question is whether patients suffering from erectile 

dysfunction after RARP are satisfied with their sex life. The analysis of the PROMs 

could answer to this question.  
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Thesis objectives and structure 

The objectives of this thesis were: (1) to explore the role of PROMs in the clinical 

context, (2) to develop personalized predictive tool for UI after RARP based on the 

response of PROMs and to evaluate the effect of individualized prediction of UI after 

RARP on the patient's treatment decision and (3) to highlight the role of non-surgical 

factors in the recovery of erectile function after RARP and to give a better 

understanding of sexual satisfaction after RARP according to patients.  

Section I: Patient-reported outcomes measures 

(PROMs) in clinical practice: from patients to 

clinician 

In Chapter 1 we investigate the response rate of digital patient-reported outcome 

measures (PROMS), followed by paper-based PROMs for digital non-responders. 

Chapter 2 focuses on QOL after RARP, examining recovery patterns and correlations 

between interview and questionnaire-based scores. Additionally, it explores the utility of 

single questionnaire questions as surrogates. In Chapter 3 we compare PROMs and 

Clinician Reported Outcomes (CROs) concerning urinary continence and erectile 

function after RARP and studies whether differences impact on patient care. 

Section II: Urine incontinence after RARP  

Chapter 4 compares treatment choice after receiving individualized information about 

the risk of UI (prospective cohort) versus treatment choice after standardized 

information (historical control cohort) among men suitable for RARP. Chapter 4 also 

evaluates the individualized continence prediction tool (CPRED) after RARP. In 

Chapter 5 we investigate how clinicians (urologists and nurse practitioners) 

communicate personalized risks of urinary incontinence (CPRED) to localized prostate 

cancer patients during consultations, and explores how these patients, in turn, perceive 

and use their personalized side-effect risk during treatment decision-making. Chapter 6 

attempts to answer to the following clinically relevant questions: is there a correlation 

between extent of VUA urine leakage and (functional) outcome? Are predictors 

available for the presence of urine leakage to select those men that require a cystogram 

after RARP? Is prolonging the use of a transurethral catheter (TUC) beneficial in men 

with urine leakage at cystogram? 

Section III: Erectile dysfunction after RARP 

In Chapter 7 we assess the role of non-surgical factors, including physical activity, in 

baseline EF and recovery of erectile function (EFR) after RARP. Chapter 8 investigates 
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postoperative satisfaction with sexual life in patients undergoing RARP for prostate 

cancer, particularly focusing on those experiencing ED postoperatively. 

Section IV: General discussion 

Section V: Summary of results 
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Abstract 

Purpose: Patient-related outcome measures (PROMS) play an increasingly important 

role in the planning and evaluation of medical care. A high response rate is crucial to 

get a good view of the patient population. Quality of life questionnaires in oncology are 

important in order to evaluate the impact of the disease or the treatment of cancer 

patients and guide treatment decisions. The traditional way to collect data is a paper-

based questionnaire sent by post. However, online questionnaires seem an attractive 

and cheap way to send a survey. In this study we describe our experience with the 

introduction of digital questionnaires in daily practice and study factors that affect the 

response rate. 

Methods: The study design was an observational cohort study of patients who had a 

localized prostate cancer and underwent a Robot Assisted Radical Prostatectomy 

(RARP) at our institute. Validated questionnaires were mailed to the patients before the 

RARP and subsequently, 6 months, 1 and 2 years after surgery. After sending twice a 

digital questionnaire and without any response, we sent the patients a paper-based 

questionnaire with a stamped return envelope. 

Results: The response rate was higher when a reminder paper based questionnaire 

was sent to the patients who did not respond to the web-based questionnaire. 

Furthermore, the elderly patients respond significantly more often than younger patients 

to both questionnaires (web-based or paper-based). Age was the strongest predictive 

factor for response on quality of life questionnaires. The fact that the patient no longer 

came to our institute for follow-up had no negative influence on the response rate. 

Conclusion: To our knowledge there is no previous study that has explored the 

response of web-based and paper-based quality of life questionnaires in patients with 

prostate cancer in a sequential setting. Response rate was significantly higher in older 

men. 

Keywords: Localized prostate cancer, Radical prostatectomy, Web-based quality of life 

questionnaire, Paper-based quality of life questionnaire, Response rate questionnaire 
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Introduction 

Patient-related outcome measures (PROMS) play an increasingly important role in the 

planning and evaluation of medical care. A high response rate is crucial to get a good 

view of the patient population. The traditional way to collect data is a paper-based 

questionnaire sent by post. However, online questionnaires seem an attractive and 

cheap way to send a survey.  

Nowadays, almost everyone in The Netherlands has access to the internet. The 

Netherlands is since 2011 the European country where the household Internet access is 

the highest on 94% [1]. Therefore, it is not surprising that digital quality of life 

questionnaires are attractive for research purposes. For several years web-based 

questionnaires are sent to patients. There are several advantages of web-based 

questionnaires compared with paper-based version: it is cheaper to send a 

questionnaire by email than by post [2], it is easier and faster to send a reminder email 

for the non-responders [3], but above all, the data can be easily processed in a 

computer program without any possibility of errors due to the manual transcription of the 

paper-based data’s in a database. The use of a digital questionnaire is also 

environmentally friendly.  

Internet use under elderly people has increased strongly the past few years. In the 

Netherlands alone, the access to the internet for people aged 65 and older has been 

increased from 54% in 2007 to 81% in 2012 [4]. The incidence of prostate cancer 

increases with age, particularly from the age of 65 onward [5]. Almost 50% of all newly 

diagnosed patients are above 69 years [6]. Although web-based questionnaires seem to 
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be particularly attractive to a younger population [7], when patients have a choice 

between web-based and paper-based questionnaires, they are likely to choose a paper-

based questionnaire irrespective of age [8]. 

The online, validated quality of life questionnaires are since November 2011 routinely 

sent to patients with localized prostate cancer in the Netherlands Cancer Institute- 

Antoni van Leeuwenhoek Hospital (NKI-AVL). In this study we describe our experience 

with the introduction of digital questionnaires in daily practice and study factors that 

affect the response rate.  

The objective of this study was to investigate what the response rate was to digital 

questionnaires and which factors predict the response to the web-based and paper-

based questionnaire. The main goal was divided in three specific research questions: 1. 

‘Do patients who always completed the questionnaires (web-based and paper-based) 

differ from patients who did not respond to at least one questionnaire?’ 2. ‘Do patients 

who completed the digital questionnaire differ from patients who completed the paper-

based version?’ 3. ‘Do patients who completed the paper-based reminder differ from 

patients who did not complete the paper-based reminder?’  

To our knowledge, no studies are available that have analysed the routine use of web-

based quality of life questionnaire followed by web-paper questionnaires for non-

responders in daily practice in patients with prostate cancer. 

Methods 

The study design was an observational cohort study of patients who had localized 

prostate cancer and underwent a Robot Assisted Radical Prostatectomy (RARP) at our 
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institute since November 2011. Before their first visit of the prostate cancer outpatient 

clinic all patients received a digital invitation to complete a Web-based Quality of Life 

questionnaire. Subsequently, 6 months, 1 and 2 years after the surgery, we mailed the 

same Web-based questionnaire. The questionnaires were sent through the website: 

https://www.levenskwaliteitprostaatkanker.nl. Before their first visit in our institute we 

asked all patients with prostate cancer to provide their email address. All patients with 

an email address received a digital personal coupon that referred them to the site 

“levenskwaliteitprostaatkanker.nl” (translated: quality of life prostate cancer.nl). The 

patients could subsequently fill-out the online questionnaire and send it back. The 

results were then uploaded into our local system for processing. The results were 

available at the time of the first outpatient consultation and were included in the 

anamnesis.  

Study population 

We mailed five validated questionnaires worldwide used in oncology to evaluate the 

quality of life and functional outcomes. Demographic and clinical characteristics such as 

age, height, weight, co-medication and comorbidity were obtained from the 

questionnaires. Urinary in continence was defined as any involuntary loss of urine. The 

degree of erectile nerve sparing was measured according to the Fascia Preservation 

Score [9]. A maximal score of 12 means a total preservation of the erectile nerves in the 

periprostatic fascia. A higher score correlates to more extensive periprostatic fascia 

preservation containing the neurovascular bundles driving erectile function. Biochemical 

recurrence after radical prostatectomy was defined according to the international 

consensus by two consecutive PSA values of >0.2ng/mL and rising [10]. Patients were 
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excluded from analysis if: patients had no email address (n=6; 2%), or if patients could 

not understand the questionnaire (because they did not read and/or speak Dutch or 

were mentally incompetent). 

Ethical committee 

In 2008 the ethical committee approved the use of the validated quality of life 

questionnaires (QoLQ) for research. The patients in the study participated voluntarily 

and gave written consent prior to the study for obtaining the research material. 

Data collection procedure 

After sending the first digital questionnaire, we sent a digital reminder after 2 weeks to 

the non-responders. If we did not receive a response after 2 weeks, we sent the 

patients a paper-based questionnaire with a stamped return envelope. 

Statistical analysis 

The obtained items-scores in the questionnaires were transformed in domain-scores 

using standardized scaling manuals. The employment status was divided according to 

the CBS (Central Bureau statistics/ Central Office of Statistics) in 3 groups: low level of 

profession (fishermen, metal workers, janitors, construction workers, vendors or drivers), 

average level of profession (laboratory technicians, nurses, secretaries or accountants) 

and high level of profession (project managers, therapists, writers, journalists, 

physicians or economists). The cohort of patients was divided into the following groups: 

1. Patients who always completed the questionnaires (webbased and paper-based) 

versus patients who did not complete it at least one time; 2) Patients who completed the 
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digital questionnaire versus patients who completed the paper-based version; 3) 

Patients who completed the paper-based reminder versus patients who did not 

complete the paper-based reminder. Continuous characteristics of the groups were 

compared using analysis of variance (ANOVA), and categorical characteristics were 

compared using the Chi-square test. Next, to gain more insight into the strongest 

predictors of response, all factors found to be significantly associated with response in 

the univariate analyses were included in a multivariate logistic regression model. A p-

value below 0.05 was considered as significant.  

Results 

Between January 2011 and April 2013, 297 patients were included in the study. All men 

underwent a RARP and had a follow up of more than one year and maximally two 

years.  

In Table 1 the clinical and socio demographic characteristics of patients in the sample 

are shown. The mean age of the patients was 63 years (range 37-79 years). The 

patients were divided almost evenly between working (51%) and not working (48%) 

population. Most patients (39%) had an average employment status, 24% a low level 

and 19% a high level. The average distance between our institute and the patient’s 

habitations (based on ZIP code) was 49 km (SD of range). Some patients (34%) 

returned to the referring hospital8 months after RARP. 

The FP-score was lower in patients with postoperative erectile dysfunction (IIEF-

EF<20). Forty-nine percent (49%) of the patients had no erection after the RARP, 25% 
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had an erection and 26% used medications or tools in order to get an erection. 

Biochemical recurrence was observed in 17% of patients (Table 1). 

TABLE 1. 

Description of the study population (N=297) 

  

1.  Age mean=62.5 (s.d.=6.0) 
range=37-79 

2.  Body Mass Index (BMI) mean=26.2 (s.d.=2.97) 
range=19-36 

3.  Distance from hospital mean=49.3 (s.d.=42.8) 
range=1-216 

4.  Charlson comorbidity index mean=0.37 (s.d.=1.0) 
range=0-9 

5.  Fascia Preservation score mean=3.72 (s.d.=3.2) 
range=0-12 

6.  Professional activity  
  Yes n=152 (51%) 
  No n=143 (49%) 
7.  Employment status  
  Low n=72 (24%) 
  Average n=117 (39%) 
  High 

Unknown 
n=57 (19%) 
n=51 (18%) 

8.  Location Follow Up  
  Other hospital n=101 (34%) 
  Our institute n=196 (66%) 
9.  Post-operative Gleasonscore  
  6 n=98 (33%) 
  7 n=158 (53%) 
  8 n=28 (9%) 
  9 n=11 (4%) 
  10 n=1 (0,3%) 
10.  pT status  
  pT2 n=216 (73%) 
  pT3 n= 71 (24%) 
  pT4 n=8 (3%) 
11.  pN status  
  0 n= 129 (43%) 
  1 n= 21 (7%) 
  x n=147 (50%) 
12.  Post-operative incontinence  
  Yes n= 22 (7%) 
  No n= 275 (93%) 
13.  Post-operative urine drops/dribbling  
  Yes n= 101 (34%) 
  No n= 196 (66%) 
14.  Post-operative erection  
  No erection n=144 (48%) 
  Erection present or weak n=77 (26%) 
  Use of medicine n= 76 (26%) 
15.  Margin 

           Positive 
           Negative  

 
n=76 (26%) 
n=221 (74%) 

16.  Biochemical recurrence  
  Yes n=49 (17%) 
  No n=243 (83%) 
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A follow up of 1 year was available in all 291 men, while 64% (n=191) of the patients 

had a follow up of 2 years. As shown in Figure 1, six months and one year after RARP, 

the overall response on both forms of questionnaires was respectively 77% (n=228) and 

86% (n=256). 

Two years after RARP, 59% (n=112) of the patients answered to the web-based 

questionnaire and 57% (n=45) of the non-responders (n=79) filled out the paper-based 

reminder questionnaire. The overall response rate was 82% (n=157). 

We also studied the interval between the sending of the digital questionnaires and the 

response one year after RARP (n=182). The online questionnaires were always sent on 

a Friday. Most responses were within 3 days (Friday, Saturday and Sunday) on our site 

(53% N=92). During the week, except on Monday (21%), the response rate was low: 

Tuesday 7% (n=14), Wednesday 8% (n=17), Thursday 11% (n=20). 
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Figure 1: Response six months and twelve months after RARP 

Do patients who always completed the questionnaires (web-based and paper-based) 

differ from patients who did not respond to at least one questionnaire? 

As presented in table 2, a higher age was associated with a higher response rate 

(p<0.05). Furthermore, patients who did not have professional activity also completed 

more often the questionnaires than those who were employed, but this difference was 

not statistically significant (p=.082). The response rate was not dependent on level of 

employment (p=.149). We noticed a better response on the questionnaires in patients 

without lymph node dissection or negative lymph nodes compared with patients with 
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lymph nodes metastasis (p<0.05). Postoperative functional problems such as urinary 

incontinence (p=.903), loss of urine drops (p=.544) or erectile dysfunction (p=.499) were 

not associated with response rate. However, there is a trend towards significance for a 

lower response rate after biochemical recurrence (p=.057).A multivariate analysis 

showed that age was the strongest predictor for answering to the webbased and paper-

based questionnaires (p=.009). None of the other predictors included in the model 

(professional activity, pT status, pN status, FP-score, biochemical recurrence and 

functional outcome) were significantly related to the response rate in the multivariate 

analysis (Table 2). 
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TABLE 2. 
Differences between patients: Who did or did not complete the questionnaires (web-based and paper-based) in all 
intervals? 

Variable 

Patients did not complete at 
least one questionnaire 

n=98 (33%) 

Patients completed all 
questionnaires 
n=199 (67%) P 

1.  Leeftij    Age  mean=61.43 (s.d.=6.60) mean=63.09 (s.d.=5.60) .024* 
2.  Body Mass Index (BMI) mean=26.55 (s.d.=3.25)  mean=26.08 (s.d.=2.82) .201 
3.  Distance from hospital mean=46.95 (s.d.=4.58) mean=50.39 (s.d.=2.95) .516 
4.  Charlson index mean=0.48 (s.d.=1.28) mean=0.32 (s.d.=0.84) .189 
5.  Fascia-Preservation score mean=0,45 (s.d.=3.17) mean=3.85 (s.d.=3.21) .317 
6.  Professional activity   .082+ 

  Yes n=40 (41%) n=103 (52%)  
  No n=57 (59%) n=95 (48%)  
7.  Employment status   .149 
  Low n=31 (32%)  n=41(21%)  
  Average n=37 (38%) n=80 (40%)  
  High 

Unknown 
n=16 (16%) 
n=14 (14%) 

n=41 (21%) 
n=37 (18%) 

 

8.  Location Follow Up   .861 
  Other hospital n=34 (35%) n=67 (34%)  
  Our institute n=64 (65%) n=132 (66%)  
9.  Post-operative Gleasonscore   .202 
  6 n=32 (33%) n=66 (33%)  
  7 n=52 (53%) n=106 (53%)  
  8 n=7 (7%) n=21 (11%)  
  9 n=7 (7%) n=4 (2%)   
  10 n=0 (0%) n=1 (0,5%)  
10.  pT status   .087+ 

  pT2 n=64 (65%) n=152 (77%)  
  pT3 n=30 (31%) n=41 (21%)  
  pT4 n=4 (4%) n=4 (2%)  
11.  pN status   .046* 
  pNx n=44 (45%) n=103 (52%)  
  pN0 n=42 (43%) n=87 (44%)  
  pN1 n=12 (12%) n=9 (4%)  
12.  Post-operative incontinence   .903 
  Yes n=7 n=15  
  No n=91 n=184  
13.  Post-operative urine drops   .544 
  Yes n=31 n=70  
  No n=67 n=129  
14.  Post-operative erection   .499 
  No erection n=51 n=93  
  Erection present or weak n=26 n=51  
  Use of medicine n=21 n=55  
15.  Margin 

           Positive 
           Negative 

 
n= 31 (32%) 
n= 67 (68%) 

 
n=45 (23%)  
n=154 (77%) 

 
.119 

16.  Biochemical recurrence   .057+ 

  Yes n= 22 (23%) n=27 (14%)  
 
 

 No n=75 (77%) n= 168 (86%)  

*P<0.05, +P<0.1 
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Do patients who completed the digital questionnaire differ from patients who completed 

the paper-based version? 

Table 3 reveals the differences between digital responders and paper-based 

responders. Patients whose FP score was higher (more nerve sparing) answered the 

most through email (p<0.05). Patients who had a biochemical recurrence frequently 

sent a response on the web-based questionnaire (p<0.05). Patients with a higher pT 

status (p<0.05), and lymph node metastases (p=0.097) answered mostly by the paper-

based questionnaire. There was no association between type of questionnaire response 

and Gleason score (p=.307), postoperative urinary incontinence (p=.624), loss of drops 

(.170), erectile dysfunction (p=.333), or age (p=.407). In a multivariate analysis, none of 

the other predictors included in the model (age, professional activity, pT status, pN 

status, FP-score and biochemical recurrence) were significantly related to the response 

rate. 

Do patients who completed the paper-based reminder differ from patient who did not 

complete the paper-based reminder? 

At one year follow up 61% (n=182) of the patients (n=297) completed the web-based 

questionnaire (Table 4). We sent a reminder paper-based questionnaire to 115 digital 

non-responders. Sixty four percent (n=74) of them answered to the paper-based 

reminder questionnaire. Older patients sent a response more often than younger men 

(p<0.05). Also patients who had less nerves spared as assessed by the FP score were 

more likely to respond to the paper-based questionnaire (p<0.05) which correlates with 

the fact that patients who do not have an erection answered to the paper-based 
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questionnaire reminder (p<0.05). In a multivariate analysis, none of the other predictors 

included in the model (age, professional activity, pT status, pN status, FP-score, 

biochemical recurrence and functional outcome) were significantly related to the 

response rate (Table 4). 

TABLE 3. 
Differences between patients who have completed the last questionnaire on paper and patients who have responded to the 
last questionnaire by email? 

Variable 

Patients who have completed 
the last questionnaire by 

email 
n=209 (71%) 

Patients who have completed 
the last questionnaire on 

paper 
n=84 (29%) P 

1.  Age mean =62.39 (s.d.=5.91) mean=63.04 (s.d.=6.20) .407 
2.  Body Mass Index (BMI) mean=26.28 (s.d.=3.11) mean=26.03 (s.d.=2.51) .498 
3.  Distance from hospital mean=47.63  (s.d.=38.06) mean=54.25  (s.d.=53.39) .234 
4.  Charlson index mean=0.36 (s.d.=0.92) mean=0.40 (s.d.=1.22) .726 
5.  Fascia Preservation score mean=3.90 (s.d.=3,17) mean=3.05 (s.d.=3,12) .042*   
6.  Professional activity   .852 
  Yes n=101 (49%) n=42 (50%)  
  No n= 106 (51%) n=42 (50%)  
7.  Employment status   .165 
  Low n=44 (25%) n=26 (38%)  
  Average n=86 (50%) n=29 (42%)  
  High n=43 (25%) n=14 (20%)  
8.  Location Follow Up   .282 
  Other hospital n=76 (36%) n=25 (30%)  
  Our institute n=133 (64%) n=59 (70%)  
9.  Post-operative Gleasonscore   .307 
  6 n= 75 (36%) n=21 (25%)  
  7 n=107 (51%) n=49 (58%)  
  8 n=19 (9%) n=9 (11%)  
  9 n=6 (3%) n=5 (6%)  
  10 n=1 (0.5%) n=0 (0%)  
10.  pT status   .047* 
  pT2 n=157 (76%) n=55 (66%)  
  pT3 n=47 (23%) n=24 (28%)  
  pT4 n=3 (1%) n=5 (6%)  
11.  pN status   .095+ 

  pNx n=108 (52%) n=36 (43%)  
  pN0 n=90 (43%) n=38 (45%)  
  pN1 n=11 (5%) n=10 (12%)  
12.  Post-operative incontinence   .624 
  Yes n= 14 (7%) n=7 (8%)  
  No n=195 (93%) n=77 (92%)  
13.  Post-operative urine drops   .170 
  Yes n=67 (32%) n= 34 (40%)  
  No n= 142 (68%) n=50 (60%)  
14.  Post-operative erection   .333 
  No erection n=97 (46%) n=47 (56%)  
  Erection present or weak n= 56 (27%) n=18 (21%)  
  Use of medicine n= 56 (27%) n=19 (23%)  
15.  Margin 

           Positive 
           Negative 

 
n=157 (75%) 
n= 52 (25%)   

 
n=60 (71%) 
n=24 (29%)  

.556 
 

16.  Biochemical recurrence   .005* 

  Yes n=27 (13%) n=22 (27%)  
  No n=179 (87%) n=60 (73%)  

*P<0.05, +P<0.1 
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TABLE 4. 

Differences between patients who filled out the paper-based reminder questionnaire and the patients who did 

not fill out the paper-based reminder questionnaire at one year follow up?  

Variable 

Patients who filled out the 

paper-based reminder 

questionnaire  

n=74 (64%) 

Patients who did not fill out 

the paper-based reminder 

questionnaire 

n=41 (36%) P 

1.  Leeftijd   Age  mean=62.86 (s.d.=6.40) mean=60.17 (s.d.=6.76) .036* 
2.  Body Mass Index (BMI) mean=25.95 (s.d.=2.51)  mean=26.95 (s.d.=3.68) .085+ 
3.  Distance from hospital mean=54.48 (s.d.=55.16) mean=41.92 (s.d.=32.34) .185 
4.  Charlson morbidity index mean=0.30 (s.d.=0.79) mean=0.71 (s.d.=1.88) .105 
5.  Fascia Preservation score mean=2,87 (s.d.=3.17) mean=4.49 (s.d.=3.00) .009* 
6.  Professional activity   .118 

  Yes n=39 (53%) n=28 (68%)  
  No n=37 (47%) n=13 (32%)  
7.  Employment status   .348 
  Low n=22 (37%)  n=13 (34%)  
  Average n=24 (40%) n=20 (53%)  
  High n=14 (23%) n=5 (13%)  
8.  Location Follow Up   .679 
  Other hospital n=23 (31%) n=15 (37%)  
  Our institute n=51 (69%) n= 26 (63%)  
9.  Post-operative Gleasonscore   .018* 
  6                                                n=18 (24%) n= 21 (51%)  
  7 n=43 (58%) n= 18 (44%)  
  8 n= 9 (12%) n= 1 (2,5%)  
  9 n= 4 (6%) n= 1 (2,5%)  
  10 n=0 n=0  
10.  pT status   .411 

  pT2 n=49 (66%) n=32 (78%)  
  pT3 n=22 (30%) n=8 (19%)  
  pT4 n=3 (4%) n=1 (2%)  
11.  pN status   .560 
  pNx n=33 (45%) n=22 (54%)  
  pN0 n=32 (43%) n=16 (39%)  
  pN1 n=9 (12%) n=3 (7%)  
12.  Post-operative incontinence   .710 
  Yes n=6 (8%) n=2 (5%)  
  No n=68 (92%) n=39 (95%)  
13.  Post-operative urine drops   .160 
  Yes n=30 (41%) n=11(27%)  
  No n=44 (59%) n=30 (73%)  
14.  Post-operative erection   .034* 
  No erection n=43 (58%) n=14 (34%)  
  Erection present or weak n=14 (19%) n=15 (37%)  
  Use of medicine n=17 (23%) n=12 (29%)  
15.  Margin 

           Positive 

           Negative 

 

n=22 (30%) 

n=52(70%)   

 

n=10 (24%) 

n=31 (76%  

.665 

16.  Biochemical recurrence   .479 

  Yes n= 18 (25%) n=7 (17%)  
  No n=54 (75%) n= 33 (82%)  

*P<0.05, +P<0.1 
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Discussion 

One of the issues of surveys or questionnaires is a low response rate that could lead to 

bias [11]. In the beginning of 2000 a low response rate was expected from the web-

based questionnaires [11]. This ascertainment was seen in a literature research from 

the beginning 2000 [12] but since mid-2000, a higher response was observed in online 

surveys compared to other survey types [13] probably because of the rapid increase of 

internet access in the Netherlands. A response rate of 60% in surveys/questionnaires is 

usually required in order to decrease the risk of bias [14]. A response rate of minimal 

60% is also important as a threshold for statistical significance at P<0.05 [15]. In our 

study the response rate on only web-based quality of life questionnaires was around the 

60% at all intervals which can be considered as a good response rate for statistical 

significance. However, this response rate on web-based questionnaires was not always 

observed in some other studies [16,17]. Mixed-mode survey designs (web-based and 

paper-based) can be used to increase the response rate [18]. 

Van der Berg et al. [8] showed that when participants have a choice between web-

based questionnaire and paper-based questionnaire they more likely choose the paper-

based questionnaire. However, the study of Smith et al. [19] showed that non-response 

is significantly higher in participants who choose the paper-based questionnaire. This 

seems to be a paradox but it could be possible that the gender of the population played 

an important role in both studies. In both studies the population was young/middle age, 

the only difference was the gender of the sample. In the study of van der Berg et al. [8], 

the study population was female and in the study of Smits et al. [19], male. Our study 

population included only male participants. We were convinced that men will respond to 
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the web-based questionnaires and in order to reach the potential digital non-responders 

we choose for a reminder paper-based. We first sent a web-based quality of life 

questionnaire, followed after 2 weeks by a digital reminder and then again after 2 weeks 

we sent a reminder paper-based questionnaire to the digital non-responders. The 

response rate increased after sending the paper-based reminder from 61% to 86% and 

from 59% to 82% after respectively 12 and 24 months interval post-surgery. It seems to 

be a good way to improve the response rate [20]. The overall response rate before 

surgery was very high (98%). This can be explained as follows: all the patients who 

came to our hospital were referred from other hospitals for second opinion and/or 

treatment of prostate cancer. In order to prepare the first consultation, we always sent a 

questionnaire to all patients. These patients are very motivated to respond because 

they might think that it is important the specialist knows how their quality of life is for 

further treatment decision-making. Eight months after surgery we propose the patients 

to have their follow up visits at the referring hospital (to save traveling time for the 

patients) or general practitioner. There were no differences in response rates between 

the patients who had a follow up in our hospital and those that had follow up elsewhere. 

This is an interesting observation and suggests that questionnaires remain useful in 

settings where follow up is provided at various locations. 

One of the advantages of web-based questionnaires is the fast response time [20] 

(within a few days). We always sent the online questionnaire on Friday because we 

were convinced that it would have a positive influence on the response rate. People 

would have perhaps more time in the weekend to answer. The response time of the 

online questionnaire was indeed fast: we had a response of 53% within 3 days. But we 
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cannot say that the response rate is due to the emailing on Friday. Unfortunately, we 

could not compare the response time with the paper-based questionnaire because most 

of the patients did not fill out the date they completed the paper-based questionnaire. 

Younger persons are usually more likely to respond to a web-based questionnaire [7]. 

The internet access in the elderly has been increasing in the Netherlands since the last 

years. Only 54% of people aged 65 and older had internet access in 2007 and in 2012 

this was 81% [4]. The average age of our population group was 63 years old. We did 

not find that younger patients are more likely to respond to the online questionnaires. In 

contrast, older patients responded significantly more often what indicates that older 

patients are more faithfully responding than younger patients concerning the 

participation to the questionnaire. 

We expected that patients with post-operative functional problems such as urinary 

incontinence and erectile dysfunction would be motivated to respond to the 

questionnaire in order to let us know about their concerns but we did not notice any 

significance in response between patients with or without complications. Whereas 

patients that underwent a more extensive nerve sparing during RARP were more likely 

to respond to the web-based questionnaire. The response on the paper-based reminder 

questionnaire was significantly higher in patients with a low erectile nerve sparing and in 

patients who had erectile dysfunction. It means that the paper-based reminder improved 

the generalizability of this study.  

Surprisingly, patients who had postoperatively a higher tumor stage (>pT2) were more 

likely to respond to the paper-based questionnaire (p<0.05) and patients who had a 

biochemical recurrence were more likely to respond to the web-based questionnaire 
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(p<0.05). It could be possible that patients with a higher pT stadium prefer to take time 

to fill out the questionnaires, prefer to think about every question before answering and 

paper questionnaires make it easier than digital. Patients who had a biochemical 

recurrence were usually referred to the radiotherapist for salvage radiotherapy; it is 

possible that the patients wanted to send as soon as possible the response on 

questionnaires. The digital way is the quickest way. Patients who had postoperative no 

lymph node dissection and patients with no lymph node metastasis responded as well 

to the digital as paper-based questionnaire compared to patients with lymph node 

metastases (p<0.05). It could be that patients who had lymph node metastases are 

more worried about oncological outcome of their disease and are less bothered by 

functional problems due to treatment and do tend not to fill out the questionnaires. 

In a multivariable analysis only age remained a strong predictor for response to the 

questionnaires (web-based and paper-based). All the other factors (professional activity, 

pT status, pN status, FP-score, biochemical recurrence and functional outcome) were 

not statistically significant which mean that these factors were not independent. 

Limitations 

Several study limitations have to be mentioned. We do not know if some patients did not 

respond to the web-based questionnaire because they did not receive our email (due to 

spam filters, cookies, change of provider etc.) and we did not include this question in the 

paper-based questionnaire. This could have biased our findings. 

Furthermore, we did not randomize patients to web-based and paper-based 

questionnaire. 
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The population of reminder paper-based responders versus non-responders was small 

(74 versus 41) therefore significance/non significance in this group should be carefully 

interpreted. 

Conclusion 

To our knowledge there is no previous study that has explored the response of web-

based and paper-based quality of life questionnaires in patients with prostate cancer in 

a sequential setting. The response rate was higher when a reminder paper-based 

questionnaire was sent to patients who did not respond to the web-based questionnaire 

(respectively from 61% and 59% to 86% and 82%, 12 and 24 months after 

prostatectomy). Furthermore, the elderly patients responded significantly more often 

than younger patients to both questionnaires (web-based or paper-based). 

Questionnaire based assessment of QOL is useful irrespective of location of oncological 

follow up. 

 

 

 

 

 

 

 

 

 

 



43 

 

 

References 

1. Statistics from the CBS (Centraal Buro voor Statistiek), June 2012.  
2. Dillman DA (2000) Mail and internet surveys. The tailored design method (1st 
edn): 352. 
3. Archer TM(2013) Web-Based Survey. Journal of Extension 41: 4. 
4. Van Deursen, AJAM, van Dijk JAGM (2012) Trendrapport Internetgebruik 
2012, een Nederlands en Europees perspectief. Enschede, universiteit van 
Twente 
5. van den Berg JP, Velthuis MJ, Gijsen BC, Lindeman E, van der Pol MA, et al. 
(2011) Guideline “Cancer rehabilitation”. Ned Tijdschr Geneeskd 155: A4104. 
6. IKNL (Integraal Kanker Centrum Nederlands), Bijlage F (2014) Deelrapportage 
voor prostaatkanker. Bijlage behorend bij het signaleringsrapport “Kwaliteit 
van Kankerzorg in Nederlands; voortgang en blik op de toekomst. 
7. Klovning A, Sandvik H, Hunskaar S (2009) Web-based survey attracted 
age-biased sample with more severe illness than paper-based survey. J Clin 
Epidemiol 62: 1068-1074. 
8. van den Berg MH, Overbeek A, van der Pal HJ, Versluys AB, Bresters D, et 
al. (2011) Using Web-Based and Paper-Based questionnaire for collecting 
Data on fertility issue among female childhood cancer survivor: difference in 
response characteristics. J Med Internet Res 13: e76. 
9. van der Poel HG, de Blok W (2009) Role of extent of fascia preservation and 
erectile function after robot-assisted laparoscopic prostatectomy. Urology 73: 
816-821. 
10. Moul JW (2000) Prostate specific antigen only progression of prostate cancer. 
J Urol 163: 1632-1642. 
11. Wyatt JC (2000) When to use web-based surveys. J Am Med Inform Assoc 
7: 426-429. 
12. Fricker RD, Schonlau M (2002) Advantage and Disadvantages of Internet 
Research Surveys: Evidence from the Literature. Field Methods 14: 347-367. 
13. Evans JR, Mathur A (2005) The value of online surveys. Internet Research 
15: 195-219. 
14. Groves RM, Peytcheva E (2008) The impact of non-response rates on nonresponse bias: a meta-
analysis. Public Opin Q 72: 167-189. 
15. Livingston EH, Wislar JS (2012) Minimum response rates for survey research. 
Arch Surg 147: 110. 
16. Villanueva NE, Thompson HJ, Macpherson BC, Meunier KE, Hilton E (2006) 
The neuroscience nursing 2005 role delineation study: implications for 
certification. J Neurosci Nurs 38: 403-408, 415. 
17. Feudtner C, Santucci G, Feinstein JA, Snyder CR, Rourke MT, et al. (2007) 
Hopeful thinking and level of comfort regarding providing pediatric palliative 
care: a survey of hospital nurses. Pediatrics 119: e186-192. 
18. Dillman DA, Smyth JD (2007) Design effects in the transition to web-based 
surveys. Am J Prev Med 32: S90-96. 
19. Smith AB, King M, Butow P, Olver I (2013) A comparison of data quality and 
practicality of online versus postal questionnaires in a sample of testicular 
cancer survivors. Psychooncology 22: 233-237. 
20. Kroth PJ, McPherson L, Leverence R, Pace W, Daniels E, et al. (2009) 
Combining web-based and mail surveys improves response rates: a PBRN 
study from PRIME Net. Ann Fam Med 7: 245-248. 

 

 



44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



45 

 

 

Chapter 2:  

Interview-Based Versus Questionnaire-Based Quality of Life 

Outcomes Before and After Prostatectomy 

Henk G. van der Poel1  

Corinne Tillier1 

Willem M. de Blok1 

Cenk Acar1 

Erik H.A.M. van Muilekom1 

Roderick C.N. van den Bergh1 

1The Netherlands Cancer Institute, Amsterdam, The Netherlands 

 

 

Journal of Endourology.Nov 2013.1411-1416.http://doi.org/10.1089/end.2012.0735   

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1089/end.2012.0735


46 

 

 

Abstract 

Introduction: Functional outcome and quality of life (QOL) domains are important 

outcomes after curative therapy for prostate cancer. Although useful for scientific 

purposes, QOL questionnaires may be too extensive for daily routine, and single 

questions or interview-assessed outcomes may be more practical alternatives. The 

QOL outcomes of these measures were compared. 

Materials and Methods: The QOL of patients undergoing Robot-Assisted Radical 

Prostatectomy (RARP) in our hospital was monitored before and after treatment using 

both brief standardized interview questions, as well as more extensive validated 

questionnaires. The interview questions address erectile function and urinary 

continence with only one question on each subject (both four response items). 

Questionnaires included a total of 74 questions (EORTC-QLQ-C30, EORTC-QLQ-

PR25, international index of erectile function-15, and international consultation on 

incontinence questionnaire-short form). 

Results: In 925 RARP patients, pre- and postoperative interview and questionnaire 

QOL data were available with a median follow up of 20 months. Improvement in both 

erectile function and continence scores occurred up till 2 years after the RARP for both 

interview- and questionnaire-based evaluations. On an individual patient basis, 

interview scores poorly correlated with questionnaire-based domains for continence and 

erectile function. Single questions from the questionnaire showed better correlation with 

domain scores. Functional recovery of continence after 1 year was worse when 

assessed by questionnaire than by interview evaluation. A decrease in physical (8%) 

and overall QOL (12%) after prostatectomy as assessed by the EORTC-QLQ-C30 

questionnaire was better predicted by questionnaire-based than interview-based scores. 

Continence scores had a greater impact on physical and overall QOL scores than on 

erectile function scores. 

Conclusion: Interview/assessed continence and erectile function outcome after RARP 

showed limited association with questionnaire-based evaluation and may overestimate 

functional recovery. Continence scores for both interviews and questionnaires were 

stronger correlated with physical and overall QOL than erectile function scores. 
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Introduction 

Functional outcome after prostatectomy has been the subject of extensive studies. Most 

studies use validated questionnaires to objectively assess and compare outcomes on 

physical domain items such as continence and erectile function, and on quality of life 

(QOL) in general.1,2 Many of these questionnaires contain numerous questions, making 

them less suitable for short evaluation in daily practice. Simplification and categorization 

of questionnaires may improve clinical applicability.3,4 A single question on erectile 

function as proposed by Tal et al.5 showed reasonable correlation with the international 

index of erectile function (IIEF)-15 score. Guiding patients through the months after a 

prostatectomy using simple QOL analysis provides an insight into the course and 

mechanisms of functional recovery. 

In the present analysis, we studied three aspects of QOL after Robot-Assisted Radical 

Prostatectomy (RARP): (1) The interview- and questionnaire-based recovery patterns of 

continence, erectile function, and physical and overall QOL; (2) the correlation between 

interview-based and questionnaire-based QOL scores; and (3) the application of single 

questions from the questionnaires as surrogates. 

Materials and Methods 

In a consecutive group of men who underwent an RARP in our specialized oncological 

center within the study interval (2006–2012), both interview and questionnaire QOL data 

were obtained. Patients prospectively completed the interviews and questionnaires at 

set intervals. Outpatient visits were scheduled every 3 to 4 months the first 2 years 

postoperatively and yearly thereafter. Questionnaires were either mailed on paper or 

digitally through e-mail. 

Interview-based questions 

Preoperatively, and during each control follow-up visit after RARP, two standardized 

questions regarding erectile function and continence were addressed to the patient by 

either the urologist or the nurse practitioner. Erectile function was assessed as 1. 

normal (penetration possible), 2. weakened (erection present but with shorter duration), 

3. PDE5i-use (erection sufficient only with PDE5 inhibitors), and 4. no or strongly 

https://www.liebertpub.com/doi/10.1089/end.2012.0735?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&#B1
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reduced erection. Second, patients were asked whether incontinence was present. 

Continence was scored as: 1. normal (no pads and no involuntary urine loss), 2. loss of 

drops of urine but no pad use, 3. maximum one pad per 24 hours, or 4. more than one 

pad per 24 hours. 

Questionnaires 

In addition to the interview-based questions during outpatient visits, preoperatively and 

at 6 months intervals postoperatively, patients also received an extensive set of QOL 

questionnaires. Patients filled out the questionnaires at home either using an online 

system or a paper version. The questionnaires evaluated general QOL using the 

EORTC-QLQ-C306 (30 questions with 4 response items each), the prostate specific 

QOL using the EORTC-QLQ-PR257 (25 questions with 4 response items each), the 

erectile function using the IIEF-15 (15 questions with 5 response items each), and 

continence using the international consultation on incontinence questionnaire-short form 

(ICIQ-SF) (4 questions with different number of response items). To assess whether a 

single written question or interview question had similar correlation with overall QOL, 

question 23 (Did you have difficulty getting or maintaining an erection?) and question 6 

(Have you had any unintentional release [leakage] of urine?) from the EORTC-QLQ-

PR25 were separately analyzed. 

Comparison 

We aimed at evaluating whether interview-based–assessment of erectile function and 

continence score correlated with questionnaire-based assessment. The answers on the 

QOL questionnaires were categorized into the commonly used domains as described in 

the official questionnaire manuals. For purposes of comparison, two questions, one 

addressing erectile function (EORTC-QLQ-PR25 question 23; ‘Did you have difficulty 

getting or maintaining an erection?’) and the other addressing urinary continence 

(EORTC-QLQ-PR25 question 6: ‘Have you had any unintentional release (leakage) of 

urine?) were separately analyzed. The correlation of these questions with the complete 

questionnaire scores as well as with physical and overall QOL (EORTC-QLQ-C30 

domain 1 and 15) were also assessed. 
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Statistical analysis 

Intervals were divided into year quarters. A per-quarter comparison of QOL interview- 

and questionnaire-based scores was done using nonparametric tests (Kruskal–Wallis 

test). For correlations of scores, the Spearman rho nonparametric correlations were 

calculated. For statistical significance, a p<0.05 was taken. SPSS version 19 was used 

for data analysis. 

Results 

For analysis, 925 men with at least two questionnaires were included. The mean 

number of questionnaires per patient was 3.7 (SD 2.5). The mean number of interview 

assessments was 6.3 (SD 4.1). Median follow up after prostatectomy was 20 months. 

General patient characteristics as well as preoperative interview- and questionnaire-

based QoL scores are presented in (Table 1). 
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Table 1. Patient Characteristics 

 Total 

N 925 

Mean age (y) 61,7 (37–79) 

cT  

   cT1 296 

 cT2 570 

 cT3 59 

pT  

 pT0 9 

 pT2 676 

 pT3 205 

 pT4 35 

Median preoperative PSA (ng/mL) 10,5 (1,2–254,0) 

Prostate volume (cc) 47,6 (12–224) 

FP-score 3,5 (0–12) 

Median preop. IIEF-EF 18 (0–30) 

Median preop. ICIQ-SF 0 (0–21) 

Median preop. domain 1 (EORTC-QLQ-
C30) 

100 (20–100) 

Median preop. domain 15 (EORTC-QLQ-
C30) 

83 (30–100) 

Median follow up (m) 20 (6–60) 
IIEF-EF, international index of erectile function-erectile function; ICIQ-SF, international consulation on incontinence 
questionnaire-short form; PSA, prostate specific antigen. 

 

Erectile function 

When IIEF-erectile function (IIEF-EF) scores and interview scores are plotted over time, 

both show an initial sharp decline after prostatectomy with a recovery during the first 2 

years after surgery, but none of the mean scores returned to baseline (Fig. 1). 

https://www.liebertpub.com/doi/10.1089/end.2012.0735?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&#f1
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FIG. 1.  Pre- and postoperative erectile function (a) international index of erectile function-erectile function (IIEF-
EF), (b) EORTC-QLQ-Pr25 question 23, and (c) interview scores (1=normal erectile function, 2=weakly diminished 
erectile function, 3=erections only with PDE5i, 4=no erections). All scores showed a gradual improvement after an 
initial sharp decline after prostatectomy, but none of the mean scores returned to baseline values. 

Continence 

Continence ICIQ-SF scores, EORTC-QLQ-Pr25 question 6 scores, and interview-

assessed continence scores declined sharply after prostatectomy but improved up till 2 

years postoperatively. 
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Correlation between interview and questionnaire scores: erectile function 

The IIEF-EF scores correlated with interview results but in both pre- and 

postprostatectomy evaluation, IIEF-EF score showed a higher correlation with the 

written single question (EORTC-QLQ-Pr25 question 23) than with the single interview 

question score (Table 2a). 

Table 2A.  Spearman Rho Correlations Between Interview and Questionnaire-Based Erectile 
Function Scores 

 PR25 question 23 IIEF-EF Physical QOL Overall QOL 

Pre 
prostatectomy 

    

Interview 

question 

0.321 −0.181 −0.086* 0.021* 

PR25 question 

23 

1 −0.589  −0.200 −0.120 

IIEF-EF  1 0.223 0.166 

Post 
prostatectomy 

    

Interview 

question 

0.616 −0.558 −0.006* −0.029* 

PR25 question 

23 

1 −0.598 −0.094 −0.168 

IIEF-EF  1 0.131 0.147 

Correlations between erectile function IIEF-EF domain scores and PR25 single question 23 assessments were always stronger than 
between domain scores and interview scores for both pre- and post-prostatectomy analyses. IIEF-EF scores showed at least a five 
time higher correlation with overall QOL than interview question results. (Correlations marked with an asterix showed a p<0.01 at 
two-sided testing.) 
QOL, quality of life. 

 

Correlation between interview and questionnaire scores: urinary continence 

The ICIQ-SF scores did not show a correlation with the interview score in the 

preoperative setting but showed a significant correlation with the interview question after 

the RARP (Table 2b). When compared with the written single question on continence 

https://www.liebertpub.com/doi/10.1089/end.2012.0735?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&#T2
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(EORTC-QLQ-Pr25 question 6), however, the correlation was always lower for the 

interview score. When median scores were compared at the 1 year postoperative 

interval, a higher percentage of men according to the interview question (95%) than 

according to the questionnaire scores (ICIQ-SF: 89%, Pr25 question 6: 90%) returned 

to baseline score (p=0.024, Kruskal Wallis, Fig. 2). 

 

FIG. 2.  Pre- and postoperative urinary continence (a) international consulation on incontinence questionnaire-short form (ICIQ-SF) 
total score and (b) interview continence score (c) continence interview question. Interview-assessed continence scores seemed to 
improve earlier after prostatectomy than questionnaire-based scores. 

 

 

 

 

https://www.liebertpub.com/doi/10.1089/end.2012.0735?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&#f2


54 

 

 

Table 2B.   Spearman Rho Correlation Between Interview and Questionnaire-Based 
Continence Scores 

 PR25 question 6 ICIQ-SF Physical QOL Overall QOL 

Pre 
prostatectomy 

    

Interview 
question 

0.136 0.030* −0.035* −0.032* 

PR25 question 6 1 0.623 −0.173 −0.204 
ICIQ-SF  1 −0.212 −0.211 

 
Post 
prostatectomy 

    

Interview 
question 

0.571 0.603 −0.090* −0.189 

PR25 question 6 1 0.757 −0.161 −0.235 
ICIQ-SF  1 −0.143 −0.233 

Correlations between ICIQ-SF domain scores and PR25 single question 6 assessments were always stronger than between domain 
scores and interview scores for both pre- and post-prostatectomy analyses. ICIQ-SF score showed a stronger correlation with 
overall QOL than interview question score. (Correlations marked with an asterix showed a p<0.01 at two-sided testing.) 

Quality of life 

Although postoperative median EORTC-QLQ-C30 domain 1 (physical QOL) and 

domain 15 (overall QOL) scores did not change significantly from preoperative scores, 

74 (8%) and 110 (12%) of men reported a decreased QOL 1 year after prostatectomy, 

respectively (Fig. 3). 

To assess the effects of erectile dysfunction and continence on more general QOL 

measures, the scores for erectile function and continence scores were compared with 

the pre- and postoperative EORTC-QLQ-C30 domain 1 (physical QOL) and domain 15 

(overall QOL). 

IIEF-EF scores showed a weak but statistically significant correlation with physical QOL 

and overall QOL in both the pre- and postoperative evaluation (Table 2a). Men with 

better scores for IIEF-EF had higher scores for both physical and overall QOL. Erectile 

function as assessed by interview score was not significantly correlated with physical 

and overall QOL neither in the pre- nor in the postoperative evaluation (Table 2a). 

The ICIQ-SF incontinence score correlated with physical QOL score and overall QOL in 

both the pre- and postoperative analysis. Overall QOL (EORTC-QLQ-C30 domain 15) 

was not correlated with interview continence scores. Comparing the answers on 

https://www.liebertpub.com/doi/10.1089/end.2012.0735?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&#f3
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EORTC-QLQ-PR25 question number 6: ‘do you experience involuntary urine loss' with 

physical QOL showed a gradual statistically significant decrease of QOL score with an 

increase in urine loss bother with a Spearman rho correlation similar to the correlation of 

the ICIQ-SF score (Table 2b). This suggests that a single written question may be a 

substitute for the three questions domain in the ICIQ-SF questionnaire. 

 

FIG. 3.  (a) EORTC-QLQ-C30 domain 1 (physical quality of life [QOL]) and (b) domain 15 (overall QOL) scores in the pre- and 
postoperative period. (Scores range from 0 to 100, with 100 representing the highest QOL). Both domains remained relatively stable 
after prostatectomy. 

 

Discussion 

First, this analysis of questionnaire- and interview-assessed erectile and continence 

function after RARP showed comparable trends with an initial decrease and subsequent 

gradual improvement in function. Recovery of both continence and erectile function was 

observed up till 2 years after RARP. Continence scores for both interviews and 

questionnaires were stronger correlated with physical and overall QOL than erectile 

https://www.liebertpub.com/doi/10.1089/end.2012.0735?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&#T3
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function scores. Second, interview-assessed continence and erectile function were 

poorly correlated with questionnaire-based assessment. Third, a single questionnaire 

item may provide a surrogate for compound questionnaire domains, but interview-based 

assessment for incontinence at 1 year may underestimate incontinence when compared 

with questionnaire-based assessment. 

Functional outcome after prostatectomy is the subject of many studies. Often, 

questionnaires are used to assess and compare outcomes. For daily practice, 

questionnaires are less useful to compare alterations in outcome over time at frequent 

follow-up visits. Our analysis showed that similar to earlier studies, erectile function and 

continence deteriorate mainly in the first 1 year after prostatectomy and subsequently 

show improvement, but for the entire population, they never return to 

baseline,1,2 Interestingly, interview scores for erectile function correlated with 

questionnaire scores differently in the preoperative and postoperative setting. 

Preoperative interview scores of poorer erectile function were associated with higher 

IIEF-EF scores than in the postoperative setting, suggesting that the interview scores in 

the postoperative setting may overestimate the actual erectile function. Patients in the 

postoperative setting reported better functional outcome using interview assessment 

when compared with questionnaires, and we, therefore, consider questionnaires a 

better tool for assessing erectile function, in particular in the postoperative period. 

To study whether the fact that only a single question addressed continence and erectile 

function in the interview assessment accounted for this poor correlation with domain 

scores, we also studied results from a single questionnaire item on these topics from 

the EORTC-QLQ-Pr25 (question 6 and 23 for urinary continence and erectile function, 

respectively). A single question on erectile function (EORTC-QLQ-PR25 question 23: 

‘did you experience problems maintaining an erection?’) from the questionnaire showed 

a better correlation with IIEF-EF domain score than the single interview question, 

suggesting that indeed the written form of evaluation rather than the single question 

accounted for the better correlation with the domain scores.5 

The underreporting of function loss in the postoperative period using interview scores 

was also observed in the continence assessment. Similar interview continence scores 

https://www.liebertpub.com/doi/10.1089/end.2012.0735?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&#B1
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showed higher ICIQ-SF incontinence scores in the postoperative period compared with 

the preoperative period. Again, this observation suggests that patients in the 

postoperative period underreport incontinence by interview assessment. Although 

general QOL assessment showed reasonable agreement with interview scores8 others 

found underreporting of functional9 and satisfaction10 outcome when using interview 

versus questionnaire methods. Functional outcome is particularly subject to 

interpretation, and patients may underreport dysfunction when assessed by interview. 

Our findings, therefore, stress the importance of self-administered questionnaires to 

assess postoperative functional outcome, whereas baseline functions can be more 

reliably assessed using interview methods. 

Earlier studies showed that sexual function is not always correlated to sexual and 

overall satisfaction.11 Therefore, we studied the effects of erectile function alterations on 

the physical and overall QOL scores of the EORTC-QLQ-C30 questionnaire (domain 1 

and domain 15, respectively). Although a weak correlation between physical and overall 

QOL scores and questionnaire- and interview-based erectile function was observed, 

most men maintained baseline QOL scores after prostatectomy despite a reduction in 

erectile function in the majority of men. 

Continence scores showed a stronger correlation with physical and overall QOL scores 

than erectile function scores. Postoperative physical and overall QOL were negatively 

affected by postoperative incontinence. These findings are in line with the 

observations12 that showed continence function to be predictive of regret after RARP, 

whereas sexual function was not predictive. Maintenance of urinary continence function 

should be an important aspect in prostatectomy treatment.13,14 

 

Conclusion 

Interviews as well as questionnaires showed that both erectile function and continence 

scores deteriorate after prostatectomy with some improvement during the first 2 years. 

Interview scores seem to underestimate the effects of prostatectomy on continence and 

erectile function. Physical and overall QOL scores after prostatectomy decreased in ∼1 

https://www.liebertpub.com/doi/10.1089/end.2012.0735?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&#B8
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out of 10 men and were more dependent on continence outcome than erectile function 

outcome. Although single interview questions outcomes were not accurately correlated 

with questionnaire domain scores, single written questions from the applied 

questionnaires may substitute for more extensive domain scores, although validation for 

the questionnaire simplification is needed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



59 

 

 

References 

1 Sanda MG, Dunn RL, Michalski J, Sandler HM, Northouse L, Hembroff L, et al. Quality of life and satisfaction with 

outcome among prostate-cancer survivors. N Engl J Med 2008;358:1250–1261. Crossref, Medline, Google Scholar   

2 Johansson E, Steineck G, Holmberg L, Johansson JE, Nyberg T, Ruutu M, et al. Long-term quality-of-life outcomes 
after radical prostatectomy or watchful waiting: The Scandinavian Prostate Cancer Group-4 randomised trial. Lancet 
Oncol 2011;12:891–899. Crossref, Medline, Google Scholar   

3 Ellison JS, He C, Wood DP. Stratification of postprostatectomy urinary function using expanded prostate cancer 
index composite. Urology 2012;81:56–60. Crossref, Medline, Google Scholar   

4 Szymanski KM, Wei JT, Dunn RL, Sanda MG. Development and validation of an abbreviated version of the 
expanded prostate cancer index composite instrument for measuring health-related quality of life among prostate 
cancer survivors. Urology 2010;76:1245–1250. Crossref, Medline, Google Scholar   

5 Tal R, Rabbani F, Scardino PT, Mulhall JP. Measuring erectile function after radical prostatectomy: Comparing a 
single question with the International Index of Erectile Function. BJU Int 2012;109:414–417. Crossref, Medline, 
Google Scholar   

6  Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The European Organization for 
Research and Treatment of Cancer QLQ-C30: A quality-of-life instrument for use in international clinical trials in 
oncology. J Natl Cancer Inst 1993;85:365–376. Crossref, Medline, Google Scholar   

7 van Andel G, Bottomley A, Fossa SD, Efficace F, Coens C, Guerif S, et al. An international field study of the 
EORTC QLQ-PR25: A questionnaire for assessing the health-related quality of life of patients with prostate cancer. 
Eur J Cancer 2008;44:2418–2424. Crossref, Medline, Google Scholar   

8 Klevens J, Trick WE, Kee R, Angulo F, Garcia D, Sadowski LS. Concordance in the measurement of quality of life 
and health indicators between two methods of computer-assisted interviews: Self-administered and by telephone. 
Qual Life Res 2011;20:1179–1186. Crossref, Medline, Google Scholar   

9 Anderson JP, Bush JW, Berry CC. Classifying function for health outcome and quality-of-life evaluation. Self- 
versus interviewer modes. Med Care 1986;24:454–469. Crossref, Medline, Google Scholar   

10 Bredart A, Mignot V, Rousseau A, Dolbeault S, Beauloye N, Adam V, et al. Validation of the EORTC QLQ-SAT32 
cancer inpatient satisfaction questionnaire by self- versus interview-assessment comparison. Patient Educ Couns 
2004;54:207–212. Crossref, Medline, Google Scholar   

11 Flynn KE, Jeffery DD, Keefe FJ, Porter LS, Shelby RA, Fawzy MR, et al. Sexual functioning along the cancer 
continuum: Focus group results from the Patient-Reported Outcomes Measurement Information System 
(PROMIS(R)). Psychooncology 2011;20:378–386. Crossref, Medline, Google Scholar   

12 Schroeck FR, Krupski TL, Sun L, Albala DM, Price MM, Polascik TJ, et al. Satisfaction and regret after open 
retropubic or robot-assisted laparoscopic radical prostatectomy. Eur Urol 2008;54:785–793. Crossref, Medline, 
Google Scholar   

13 Ahlering TE, Gordon A, Morales B, Skarecky DW. Preserving continence during robotic prostatectomy. Curr Urol 
Rep 2012;14:52–58. Crossref, Google Scholar   

14 Ficarra V; Novara G; Rosen RC; Artibani W; Carroll PR; Costello A et al.Systematic review and meta-analysis of 
studies reporting urinary continence recovery after robot-assisted radical prostatectomy. Eur Urol 2012;62:405–417.

                 
    

      



60 

 

 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



61 

 

 

Chapter 3: 

Patient-Reported Outcome Measures compared to Clinician 

Reported Outcomes regarding incontinence and erectile 

dysfunction in localized prostate carcinoma after Robot 

Assisted Radical Prostatectomy: impact on management. 

Tillier CN1 

Boekhout AH2 

Veerman H1,3 

Wollersheim BM2 

Groen PAM1 

van der Poel HG1,3 

van de Poll-Franse LV2,4,5  

1: Department of Urology, The Netherlands Cancer Institute, Antoni van Leeuwenhoek 

Hospital, Amsterdam, the Netherlands.  

2: Division of Psychosocial Research and Epidemiology, The Netherlands Cancer 

Institute, Antoni van Leeuwenhoek Hospital, Amsterdam, The Netherlands. 

3: Department of Urology, Amsterdam University Medical Centers, location VUMC, 

Amsterdam. 

4: Department of Research, Netherlands Comprehensive Cancer Organization (IKNL), 

Utrecht, The Netherlands. 

5: Department of Medical and Clinical Psychology, CoRPS – Center of Research on 

Psychology in Somatic Diseases, Tilburg University. 

Tillier et al. Urol Oncol. 2023 Sep 8:S1078-1439(23)00262-4. doi: 

10.1016/j.urolonc.2023.08.001. Epub ahead of print. PMID: 37690935. 

 

 



62 

 

 

Abstract 

Purpose/ Background: Patient-Reported Outcome Measures (PROMs) are widely 

used after Robot Assisted Radical Prostatectomy (RARP) in order to evaluate the 

impact/burden of the treatment. The most bothersome side effects of RARP are urine 

incontinence (UI) and erectile dysfunction (ED). During the follow up consultations, 

clinicians report these side effects in interviewing patients. Our study examined the 

discrepancy between the PROMs and clinician report outcomes (CROs) and 

hypothesized that the disagreement could have an impact on the management of UI 

and ED.   

Methods: Up to 1 year after RARP, UI and ED recovery of 312 men with localized and 

locally advanced prostate cancer were assessed using the International Consultation 

Incontinence Questionnaire Short Form (ICIQ-SF) and the International Index of Erectile 

Function (IIEF-EF) and CROs by interview. Discrepancies between PROs and CROs 

were studied in light of treatment offered and management. 

Results: The ICIQ-SF Score matched with CROs in all sum score categories except in 

ICIQ sum score 6-12; here the UI was underreported by clinicians in 58% and 59% of 

patients at 8 and 12 months (p<.001). Furthermore, at 8 and 12 months postoperatively, 

clinicians underreported UI in 29% and 23% of patients with ICIQ score 13-18 (p<.001). 

The clinician significantly over-reported the recovery of erectile function (“normal 

erection”) (p<.001), especially in men with IIEF-EF sum score 6-16. Independently of 

ICIQ-SF/IIEF-EF scores, discrepancy between PROs and CROs did not affect rate of 

health care offered to patients.  

Conclusions: This is, to our knowledge, the first study that compared the PROs with 

clinician reported functional outcomes and the impact of discrepancies on the 

management of side effects of RARP in prostate cancer. Observed discrepancies 

between the PROs and CROs did not affect offered management and counseling of UI 

and ED.  

Keywords: Patient reported outcomes; Clinician reported outcomes; Radical 

prostatectomy; Assessment; Discrepancy; Management of side effects 
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Introduction 

Robot-Assisted Radical Prostatectomy (RARP) is one of the treatment options for 

patients with localized prostate cancer.1 The most bothersome side effects of RARP are 

urinary incontinence (UI) and erectile dysfunction (ED).2 Identification of cancer 

recurrence and side effect monitoring by clinicians are the basis for prostate cancer 

follow-up care. Nowadays, it is common practice to include patient-reported outcome 

measures (PROMs) in routine clinical follow-up (FU) to monitor the side effects of 

treatments from patient’s perspective.3-4  

Clinicians acknowledge that the use of PROMs in clinical practice is useful for FU after 

treatment of prostate cancer but the results of the PROMs are rarely taken into account 

during the consultation with the clinician.5 

The importance of using PROMs in clinical FU has been demonstrated before as it 

improves the communication between clinicians and patients as well as patients’ 

satisfaction.6-7- There is empirical evidence that clinicians underreport patients’ 

symptoms which could result in under-recognition and undertreatment.4-8  

The primary aim was to compare PROMs and Clinician Reported Outcomes (CROs) 

concerning urinary continence and erectile function after RARP and study whether 

differences impacted on patient care.  

1. Methods 

1.1 Study population 

Between August 2016 and January 2020, men were enrolled in a cohort study at the 

Netherlands Cancer Institute (NCI). This was a retrospective analysis of a prospective 

database. All men had a localized or locally advanced prostate cancer and were 

referred to the NCI for primary or salvage RARP with or without lymph node dissection. 

Most of the patients went back to the referred hospital for FU. Only patients with at least 

1 year FU in our institute and available PROMs and CROs were included. The 

institutional review board of the NCI approved the study (IRBd20-368). 
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Figure 1: Flow chart inclusion 

 
 

1.2 Data 

The following data were collected from the institutional database: age at the time of first 

consultation, body mass index (BMI), pre-operative prostate-specific membrane antigen 

(PSA) level, clinical tumor (cT) stage, pathological tumor (pT) stage, pathological nodal 

(pN) stage, postoperative Gleason score, preoperative comorbidity status as assessed 

by the Charlson index, and marital status. The patient files were evaluated for clinicians’ 

advice on additional treatment (medication / physiotherapy) for UI and ED.  

1.3. Outcome assessment 

The primary outcome was to compare the PROMs with CROs.  
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PROMs: 

We sent questionnaires to patients preoperatively, at 6 and 12 months after RARP. The 

PROM assessment of recovery of continence was done with the International 

Consultation on Incontinence Questionnaire – Urinary Incontinence Short form (ICIQ-

SF) in order to evaluate the severity of urinary incontinence.9 Answers from ICIQ‐SF 

resulted in a sum score, with a minimum score of 0, and a maximum score of 21. To 

assess the severity of UI the ICIQ‐SF total scores (questions 1-3) were recoded into 

four levels of incontinence: slight (1‐5), moderate (6‐12), severe (13‐18), and very 

severe (19‐21).9  

The erectile function (EF) was assessed using the International Index of Erectile 

Function (IIEF) questionnaire.10 Answers from the erectile function domain of the IIEF 

(IIEF-EF) resulted in a score between 1-30 and were categorized as: no ED (26-30), 

mild ED (22-25), mild to moderate ED (17-21), moderate ED (11-16) and severe ED (1-

10).10  

CROs: 

CROs were obtained during the 8 and 12 months postoperative consultations. The 

clinician (urologist or nurse practitioner) prescribed medication or referred patients to 

manage postoperative symptoms. CROs obtained at 8 and 12 months were compared 

with PROs at 6 and 12 months postoperatively, respectively. 

During FU visits patients were asked if they had any involuntary urine loss. The answer 

was noted as: “continence”, “drops”, “use of 1 diaper a day” or “use of more than 1 

diaper a day”. At the time of consultation with the clinician, patients were interviewed 
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about the status of EF. The answer was noted as: “normal EF”, “weak EF”, “no EF”, use 

of phosphodiesterase type 5 inhibitor (PDE-5i)”, “use of intracavernosal injection (ICI)”. 

The clinician proposed help for UI and ED and it was defined as: “help not needed by 

patients”, “referring/prescription”. When the clinician did not propose help, it was noted 

as: “help not offered by clinician”. The extent of per-operative nerve sparing was 

obtained using the Fascia Preservation (FP) Score11 ranging from 0 to 12.  

1.3 Statistics 

Data were summarized by frequency and percentage for categorical variables and 

mean (standard deviation) for continuous variables. 

Descriptive analysis was performed for CROs collected at 8 and 12 months 

postoperative and for PROMs at 6 and 12 months postoperative. 

CROs and PROMs about side effects of RARP were correlated with medical treatment 

or referral for sexual counseling/pelvic floor exercises proposed (or not) by clinician. 

We dichotomized the ICIQ-SF score in 0-5 (continence, loss of urinary drops) and >5 

(moderate, severe, very severe urinary incontinence) and the IIEF-EF score in 1-16 (no 

erection, ED) and 17-30 (normal EF).  Data of the clinician reports were dichotomized 

for urinary continence (continence/drops versus incontinence (use of layers)) and for 

erectile function (erection=normal erection/and weak erection versus erectile 

dysfunction=no erection, use of PDE-5i or ICI). 

We analyzed the discrepancy between PROMs and CROs by dividing patients into 

agreement and disagreement groups. Agreement for continence/incontinence was 

defined as ICIQ-SF 0-5 and continence to use of 1 safety pad or ICIQ-SF 6-21 and use 
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of 1 or more pads, while disagreement was defined as ICIQ 0-5 and use of 1 or more 

pads / ICIQ 6-21 and 0-1 safety pad. Agreement for erection/ED was defined as IIEF-EF 

17-30 and erection or IIEF-EF 0-16 and ED, while disagreement was defined as IIEF-EF 

17-30 and ED/ IIEF-EF 1-16 and erection.  

All statistical tests were two-sided, and discrepancies were considered statistically 

significant with p-values ≤ 0.05. Statistical analysis was carried out with IBM SPSS 

Statistics V27.0 (SPSS INC., Chicago, Ill). 

2. Results 

2.1 Patients characteristics 

Data were available for 312 patients. Most patients had cT1-2 (87%) and pT2 (53%) 

stage prostate cancer. Patients’ characteristics are presented in Table 1.  
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Table 1: Patients characteristics (n=312) 

Patient characteristics 

 n (%) or mean (SD) 

Age in years at the time of first 
consultation (mean; SD) 

66,10 (6,5) 

BMI (mean; SD) 26 (3,27) 

Charlson Index   

≤2 138 (44) 

between 3-4 145 (47) 

≥5 29 (9) 

PSA in ng/l  (mean; SD) 11,6 (16,80) 

cT status    

cT1 115 (37) 

cT2 155 (50) 

cT3 41 (13) 

cT4 1 (0.3) 

pT status    

pT2 166 (53) 

pT3a 87 (28) 

pT3b 57 (18) 

pT4 1 (0.3) 

Missing 1 (0.3) 

pN status   

pNx 121 (39) 

pN0 138 (44) 

pN1 52 (17) 

Missing 1 (0.3) 

Postoperative Gleasonscore   

6 21 (7) 

7 242 (78) 

8 18 (6) 

9 20 (6) 

10 2 (0.6) 

FP-Score   

Score 0-5 194 (62) 

Score 6-12 118 (38) 

Marital status   

Partner 280 (90) 

No partner 32 (10) 
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2.2 PROMs and CROS 

At 6 months postoperative, 85% (n=265/312) and 74% (n=232/312) of patients 

answered the ICIC-SF and IIEF-EF. At 8 months postoperatively, CROs about 

continence status was missing in 5% of patients (18/312). Clinician did not ask for EF in 

10% of patients (32/312). 

At 12 months, ICIQ-SF was available in all patients and 89% of patients (n=277/312) 

completed the IIEF-EF. CROs were available in all patients at 12 months. Clinician did 

not ask for continence status and for EF in 3% (n=10/312) and 10% (n=32/312) of 

patients respectively. Differences in PROMs and CROs are described in Table 2 (in 

supplement, Tables 2a/2b: no dichotomized data). 

Table 2: PROMs versus CROs urinary continence and erectile status 

ICIC-SF Score 6 months after RARP (% 
patients) 

CRO continence status 8 months after RARP 
(% patients) 

0-5 (54%) Urinary continence-Loss of urinary droplets 
(75%) 

6-21 (46%) Use of ≥ 1 pads daily (25%) 

ICIC-SF Score 12 months after RARP (% 
patients) 

CRO continence status 12 months after 
RARP (% patients) 

0-5 (66%) Urinary continence-Loss of urinary droplets 
(80%) 

6-21 (34%) Use of ≥ 1 pads daily (20%) 

IIEF-EF Score 6 months after RARP (% 
patients) 

CRO erectile status 8 months after RARP (% 
patients) 

1-16 (95%) No erection (85%) 

17-30 (5%) Erection (15%) 

IIEF-EF Score 12 months after RARP (% 
patients) 

CRO erectile status 12 months after RARP (% 
patients) 

1-16 (93%) No erection (80%) 

17-30 (7%) Erection (20%) 
Abbreviations: PROM: Patient Reported Outcomes Measure. CRO: Clinician Reported Outcomes. ICIQ-SF: Urinary Incontinence 
Short form. IIEF-EF: International Index of Erectile Function- Erectile Function domain. RARP: Robot Assisted Radical 
Prostatectomy 
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2.3 Side effects after RARP: PROMs versus CROs  

2.3.1 Urinary continence 

Urinary continence significantly recovered between 6 and 12 months postoperatively 

(p<0.001). 

At 8 months (CROs) and 6 months (PROMs) both data were available in 253 (81%) 

patients. As presented in figure 1, in patients with ICIQ-SF of 0-5 (n=132) and 19-21 

(n=5), the CRO was in agreement. Discrepancies between PROM and CRO were 

mainly observed in patients in the intermediate categories of ICIQ-SF 6-12 and 13-18 

scores. In those categories, the CRO appeared to vary from no pad to >1 pads.   

At 12 months, the discrepancy between PROM and CRO was again observed in the 

group with ICIQ scores between 6-18.  As shown in figure 2, the UI was significantly 

underestimated (p<.001) by the clinician in ICIQ-SF Scores 6-12 and 13-18 (in 58% and 

59% of patients with ICIQ-Score 6-12 and in 29% and 23% of patients with ICIQ score 

13-18 at 8 and 12 months respectively).   
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Figure 2: Urinary continence: PROMs versus CROs 
In all time points: p<.001 
 

 

2.3.2 Erectile function 

Erectile function significantly recovered between 6 and 12 months postoperatively 

(p<0.001). 

At 8 months (CRO) and 6 months (IIEF-EF) both data were available in 213 (68%) 

patients.  

As shown in Figure 3, in all time points, IIEF-EF score 0-5 matched strongly (p<.001) 

with the CRO. Discrepancies between PROM and CRO was mainly observed in 

patients with IIEF-EF score 6-16. In these categories, the CRO varied to normal/weak 

erection, use of PDE-5i/ICI and no erection. The clinician significantly over-reported 

(p<.001) the recovery of EF (“normal erection”) especially in IIEF-EF score 6-16. 
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Figure 3: Erectile function: PROMs versus CROs 
In all time points: p<.001 
 

2.4 (Dis)agreement PROMs/ CROs and symptoms management  

At 8 and 12 months postoperatively, the consultation with clinician was performed after 

receiving the PROMs in all patients and in 221 patients (71%) respectively. When 

studying the effects of disagreement on treatment offered (Table 3a and 3b), we found 

that men were similarly likely to be offered treatment irrespective of disagreement. 

Interestingly, in cases of disagreement men were less likely to accept treatment despite 

similar reported complaints severity in the questionnaire possibly signifying a difference 

in subjective experience reflected in underreporting in the interview. 

2.4.1 (Dis)agreement and symptoms management concerning urinary continence  

At 6/8 months postoperatively, as described in Table 3a, ICIQ-SF score of 0-5 was 

reported in 53% of patients (n=132/250) and the majority of these patients (n=129/132) 

did not need help for incontinence according to CRO. In total, 73% (n=86/118) of 

patients with ICIQ-SF score 6-21 did not need help according to CRO and 18% 

(n=21/118) accepted help. Independently of ICIQ-SF score and 
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agreement/disagreement with clinician report, when help was needed by patients, they 

received it.  

At 12 months, in total, 38% (n=39/104) of patients with use of ≥ 1 pads according to 

CRO did not need help for incontinence and 47% (57/120) of patients with ICIQ-SF 

score of 6-21 also declined help. Patients with incontinence received help independent 

of agreement/disagreement between ICIQ-SF and clinician report as shown in Table 

3a. 

2.4.2 (Dis)agreement and symptoms management concerning erectile function 

At 6/8 months postoperatively, 10 patients had an IIEF-EF score 17-30 (5%), all were 

offered help, and 3 accepted help. In total, 203 patients (95%) reported an IIEF score 1-

16, of whom 181 (89%) were offered help. Of these, 112 (62%) patients actually 

accepted help. It did not matter whether the clinician had identified ED or not, whether 

patients accepted help. Regardless of agreement/ disagreement, help was proposed by 

clinician and was often declined by patients.  

At 12 months, 11% (n=35/312) of patients did not fill out the IIEF-EF questionnaire. In 

all, 17% (n=53/312) accepted help for ED. Over one-third of patients did not need help 

(41%; n=129/312). The majority of patients with IIEF-EF score 1-16 at 12 months (87%, 

n=103/118) refused help. In total 13% (n=40/312) of patients indicated they already had 

a treatment for ED. From these patients 77% (31/40) had IIEF-EF score <17 with a 

majority of IIEF-EF score 6-10 (45%; n=18/40) and 12% (n=5/40) had IIEF-EF Score 

>24. Agreement and disagreement between IIEF-EF and help proposed, received or 

declined is described in Table 3b. 
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Table 3a: (dis)agreement urinary continence PROMs versus CROs and help proposed 

                Help offered by clinician n (%)   

   ICIQ-SF (PROM)    Pad use (CRO) No help offered Help declined Help accepted 

Continence status   n (%) n (%) n (%) p-value 

8 months after RARP* 0-5   agreement   0- 1 safety pad 1 (0.8%) 128 (98.5%) 1 (0.8%) not 
computed   0-5   disagreement    ≥ 1 pads 0 (-) 1 (50%) 1 (50%) 

  6-21 agreement        ≥ 1 pads 8 (13%) 34 (56%) 19 (31%) <0.05 

  6-21 disagreement 0- 1 safety      
pad 

3 (5,3%) 52 (91%) 2 (3,5%) 

12 months after RARP 0-5   agreement   0- 1 safety pad  0 (-) 190 (99%) 2 (1%) not 
computed  

  
  0-5   disagreement    ≥ 1 pads  0 (-)  6 (86%) 1 (14%)  

  6-21   agreement      ≥ 1 pads 1 (2%) 28 (56%) 21 (42%)  <0.005 
    6-21 disagreement 0- 1 safety      

pad 
3 (6%) 44 (86%) 4 (8%) 

*PROM at 6 months and CRO at 8 months. Abbreviations: RARP: Robot Assisted Radical 
Prostatectomy. PROM: Patient Reported Outcome Measures. CRO: Clinician Reported 
Outcome. ICIQ-SF: Urinary Incontinence Short form 

 

Table 3b: (dis)agreement erectile function PROMs versus CROs and help proposed 

                            Help offered by clinician n (%) 

  IIEF-EF (PROM)        EF (CRO)  No help offered Help declined Help accepted 

Erectile status   n (%) n (%) n (%) p-value 

8 months after RARP* 17-30 agreement Erection 0 (-) 6 (67%) 3 (33%) not 
computed   17-30 disagreement ED 0 (-) 1 (100%) 0 (-) 

  1-16   agreement     ED     19 (11%) 55 (32%) 99 (57%) 0.27 

  1-16  disagreement Erection 3 (10%) 14 (47%) 13 (43%) 

12 months after RARP 17-30 agreement Erection 0 (-) 3 (21%)  11 (79%) not 
computed  

  
  17-30 disagreement ED 0 (-) 1 (20%) 4 (80%) 

  1-16   agreement     ED     51 (29%) 58 (32%) 70 (39%) 0.02  
    1-16  disagreement Erection 3 (6%) 25 (32%) 23 (45%) 

*PROM at 6 months and CRO at 8 months. Abbreviations: RARP: Robot Assisted Radical 

Prostatectomy. PROM: Patient Reported Outcome Measures. CRO: Clinician Reported 

Outcome. EF: Erectile Function. ED: Erectile Dysfunction. IIEF-EF: International Index of 

Erectile Function- Erectile Function domain 
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3. Discussion 

Our study is the first to demonstrate the impact of discrepancy between PROMs and 

CROs on the management of incontinence and ED after RARP. The discrepancy 

between the PROMs and the CROs with regard to UI mainly concerned patients with 

mild and moderate urinary incontinence in all post treatment time points and did not 

lead to a significant difference in the treatments offered. All men reporting severe UI 

postoperatively were identified by clinician report. This finding confirmed that the 

discrepancy between PRO and CRO did not impact treatment/help proposed for all 

levels of UI. Similarly, EF reported by PROMS was mirrored by clinician reporting and 

the majority of men were offered penile rehabilitation. In our study, outpatient 

consultation after RARP focused on identification of cancer recurrence (PSA), UI, and 

ED outcomes. A previous study has shown that patient-centered communication can 

improve urinary symptoms after RARP through better symptom management.12 It 

seems that patients in our study did receive treatment of UI or ED when needed, 

despite the discrepancy between PROs and CROs as clinicians focused in their 

communication on patient centered outcomes.  

Basch et al.13 compared symptoms due to treatment toxicity of chemotherapy between 

patients and clinicians using the Common Terminology Criteria for Adverse Events 

(CTCAE) and showed that the discrepancy in reporting of symptom severity related to 

subjective symptoms such as nausea and fatigue rarely influenced treatment decisions. 

Although we did not use the CTCAE to assess symptoms, our study confirmed these 

results as the discrepancy between PROMs and CROs did not affect offered 

management and counseling of UI and ED. However, clinicians did not always ask for 

EF and did not always offer help for ED. This result is surprising because we know that 

early penile rehabilitation after RARP is recommended in patients with preoperative 

normal EF.14 

In this study, we demonstrated the discrepancy between the PROMs and CROs 

regarding the urinary continence and EF after RARP. The discrepancy between PROMs 

and CROs in cancer patients care is well known and was previously demonstrated in 

literature.15 Rammant et al.16 described the discrepancy between PROMs and CROs by 
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using the CTCAE in prostate cancer treatment (external beam radiotherapy) and 

showed under-reportage of UI by clinicians. In our study, moderate incontinence was 

underreported by clinicians compared to the PROMs. This could be explained by the 

difficulty for clinicians to interpret the loss of urinary drops. Severe UI was also 

underreported by clinicians at 8 and 12 months post RARP which is surprising. We did 

not expect underreporting by clinicians with regard to severe UI, especially since a 

strong correlation was shown between the use of pads (>1 pads daily) and the ICIQ-SF 

score 19-21, which demonstrated that very severe incontinence was correctly reported 

by clinicians. Gori et al.17 also noted moderate agreement in UI after prostatectomy 

between the PROM (EPIC-26) and CRO. To minimize and avoid the misinterpretation in 

moderate UI, it could be helpful to use the PROMs initially during the consultation and 

discuss the outcomes with the patients.  

Surprisingly, clinicians significantly overestimated the recovery of EF (normal erection) 

in patients with IIEF-EF score 6-16. The difference might lie in the subjectivity of 

interpretation by the clinician of a normal EF or/and on the information given by patient.  

In this study, IIEF-EF score between 17-21 was considered as normal EF. However, 

there is no agreement in the literature about the optimal cutoff for normal EF in IIEF-EF 

score.18 The clinician did not report normal EF 1 year after RARP in patients with IIEF-

EF score between 17-21. This finding is probably due to the cutoff we have defined for 

normal EF (≥17).       

 In this study we compared the PROMs with the CROs concerning the urinary 

continence and EF after RARP. The differences between the PROMs and the CROs did 

not affect the treatment of these symptoms. However, it is incorrect to conclude that 

PROMs are not needed in clinical practice since some side effects clearly seemed 

underestimated.  The PROMs also include other items which are primordial for the QoL 

of patients. According cancer survivors, clinicians do not have a good knowledge of QoL 

of their patients.19 The implementation of the PROMs in electronic health records could 

help the clinician to focus on all patient- centered needs.  

Limitations: the retrospective nature of treatment analysis is the main limitation of the 

presented data.  
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Despite the similarity, the questions in self-reported symptoms (PROMs) differed from 

the questions in CROs which also could be a limitation.   

Furthermore, we compared the PROMs at 6 months with the CROs at 8 months, 

postoperatively. Concerning the UI it could be a bias as the UI can recover between the 

moment clinicians asked to patients and the moment patients filled the PROMs. 

However, the same discrepancy was observed at 12 months postoperatively. 

Concerning the ED, the recovery of EF is a very long process and it can take 3-4 years 

before the EF completely recovers after RARP14. We assume that the differences in 

time points between CRO and IIEF-EF did not affect results.    

Finally, this study was focused only on two side effects of RARP (UI and ED) which 

status can be subjectively interpreted by clinicians. These results do not fully reflect the 

importance of using PROMs during the consultation, as PROMs evaluate many other 

aspect of QOL.  

4. Conclusion 

This study is, to our knowledge, the first study to compare PROMs with CROs analyzing 

the impact of discrepancies on management of UI and ED after RARP.  

The clinician underreported moderate and severe incontinence and over-reported the 

recovery of EF (normal erection). 

Although CROs did underestimate PROMs on functional outcome, management of 

symptoms was not affected. 
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Tables in supplement: Not dichotomized Clinician Report Outcomes and Patient 
Reported Outcomes Measures 
 
Table 2a: ICIQ-SF and Clinician Report Outcomes 

At 6 months 

n= 253 

At 12 months 

n=312 

 

           ICIQ-SF categories at 6 and 12 months postoperatively 

           n (%)   

 

p 

value 

 Continen

t  
Slight 

incontinenc

e  

Moderate 

incontinenc

e  

Severe 

incontinenc

e  

Very severe 

incontinenc

e  

 

CRO’s 

at 8 and 12 

months 

postoperativel

y n (%)   

 <0,00

1 

<0,001 

Continent 55 (22) 

104 (33) 

47 (19) 

59 (19) 

18 (7) 

25 (8) 

3 (1) 

3 (1) 

0 

0 

 

Loss of drops 0 

2 (0,6) 

28 (11) 

27 (9) 

30 (12) 

21(7) 

6 (2) 

2 (0,6) 

0 

0 

 

1 diaper 0 

0 

2 (1) 

6 (2) 

26 (10) 

25 (8) 

8 (3) 

6 (2) 

0 

0 

 

> 1 diapers 0 

0 

0 

1 (0,3) 

8 (3) 

7 (2) 

14 (5) 

11(3,5) 

5 (2) 

1 (0,3) 

 

CRO missing 2 (1) 

3 (1) 

0 

3 (1) 

1 (0,4) 

6 (2) 

0 

0 

0 

0 

 

Abbreviations:CRO: Clinician Reported Outcomes. ICIQ-SF: Urinary Incontinence Short form                                                                                       

Note: Chi Square sig at p<0.05 
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Table 2b: IIIEF-EF and Clinician Report Outcomes  

At 6 months 

n= 260 

At 12 months 

n= 312 

 

           IIEF-EF categories at 6 and 12 

months postoperatively 

           n (%)   

   

p 

value 

 No 

erectio

n 

Severe 

ED 

Moderat

e ED 

Mild to 

moderat

e ED 

Mil

d 

ED 

No 

ED 

Not 

complete

d by 

patients 

 

CRO’s 

at 8 and 12 

months 

postoperativel

y n (%)   

   <0,00

1 

<0,001 

No erection 117 

(45) 

128 

(41) 

18 (7) 

22 (7) 

1 (0,4) 

1 (0,3) 

0 

2 (0,6) 

0 

0 

0 

1 

(0,3

) 

21 (8) 

23 (7) 

 

Weak erection 12 (5) 

13 (4) 

10 (4) 

17 (5) 

4 (2) 

2 (0,6) 

2 (0,8) 

1 (0,3) 

0 

0 

0 

0 

2 (0,8) 

6 (2) 

 

Use of PDE-5i 15 (6) 

8 (2,5) 

15 (6) 

3 (1) 

1 (0,4) 

5 (2) 

3 (1) 

2 (0,6) 

2 

(0,8) 

2 

(0,6) 

0 

2 

(0,6

) 

4 (2) 

1 (0,3) 

 

ICI 2 (0,8) 

10 (3) 

5 (2) 

11(3,5

) 

0 

1 (0,3) 

0 

1(0,3) 

0 

0 

0 

1 

(0,3

) 

2 (0,8) 

1 (0,3) 

 

Normal 

erection 

1 (0,4) 

3 (1) 

0 

4 (1) 

2 (0,8) 

2 (0,6) 

1 (0,4) 

0 

1 

(0,4) 

1 

(0,3) 

1 

(0,4

) 

6 

(2) 

0 

0 

 

Clinician did 

not ask 

5 (2) 

18 (6) 

5 (2) 

10 (3) 

0 

0 

1 (0,4) 

0 

0 

0 

0 

0 

7 (3) 

4 (1) 

 

Abbreviations: CRO: Clinician Reported Outcomes. IIEF-EF: International Index of Erectile Function- 
Erectile Function domain. ED: Erectile Dysfunction. PDE-5i: phosphodiesterase 5 inhibitor. ICI: 
Intracavernous injection 
Note: Chi Square sig at p<0.05 
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Section II: Urine incontinence after Robot Assisted Radical 

Prostatectomy 
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Abstract:  

Aims: Individualized information about the risk of incontinence after prostatectomy 

could help patients in shared decision-making.   

Methods: We compared a historical control cohort (n=254; between June 2016-June 

2017) that received standardized information about the risk of incontinence after Robot 

Assisted Radical Prostatectomy (RARP) with a prospective patient cohort (n=254; 

between June 2017-May 2018) that received individualized information of the chance of 

recovery of incontinence within 6 months postoperatively based on the Continence 

PREDiction tool (CPRED). We measured switch in treatments choice, health-related 

Quality of Life (QoL) in both cohorts and the accuracy of the CPRED tool. 

Results: Patients in individualized information group with RARP as initial preference 

switched more often to another treatment than patients who received standardized 

information (16% vs 5%; p=0.001). Patients in the individualized information group with 

a high risk of incontinence and with RARP as initial preference switched more often to 

other treatments than patients in intermediate/low risk of incontinence (35% vs 9.8%; 

p=0.001). Patients with a low risk of incontinence choosing RARP after individualized 

information were less likely to use >1 diaper a day at any time postoperative (p=0.001) 

compared to men with an intermediate/ high incontinence risk. Overall QoL was worse 

in patients with incontinence than patients with continence 6 and 12 months after RARP 

(respectively p<0.0001 and p=0.007). 

Conclusion: Personalized information about the risk of incontinence after RARP makes 

more patients reconsidering their initial treatment preference. The CPRED correlated 

strongly with continence outcome after RARP and is a useful tool for shared decision-

making. 

Keywords: CPRED, individual predictor continence, quality of life, RARP, shared-

decision making 
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Introduction 

In men with clinically localized prostate cancer (PCa) several treatment options are 

available (1) (i.e., radical prostatectomy (RP), external beam radiotherapy (ERBT), 

brachytherapy (BT) and active surveillance (AS)). Based on the well-established 

prognostic factors including initial Prostate Specific Antigen (PSA) level, clinical TNM-

stage, and Gleason score (GS), along with general considerations such as baseline 

urinary function, comorbidities, age and  patient’s values and preferences, patients are 

counseled for treatment choice.  

The incidence of major side effects varies by treatment and can impact patients’ quality 

of life. The most common short- and long term side effects after treatment of localized 

PCa include urinary symptoms, bowel symptoms and sexual dysfunction (2-5). Previous 

studies have indicated that patients have poor knowledge and unrealistic expectations 

of treatment outcomes and physicians’ judgments concerning patient preferences are 

often inaccurate (6-7). The use of decision aids in localized prostate cancer can 

increase overall knowledge, reduce patients’ anxiety, and increase their involvement in 

the decision-making process (8).  

However, most of the information about the side effects of treatments are standardized 

and largely based on previous clinical studies and patient cohorts from high volume 

specialized PCa centers (9). Patients with localized PCa may therefore have a 

misperception of the consequences of treatments which, in turn, may lead to decisional 

regret (10-11).  



88 

 

 

Urinary incontinence (UI) is a major side effect after RP. One year after surgery, about 

60% of patients undergoing robot-assisted radical prostatectomy (RARP) still suffer 

from UI (10). Better outcome prediction of UI may aid patients to come to a more 

balanced decision avoiding RP in men with increased risk of UI.The extent of nerve 

preservation or fascia preservation (FP), the preoperative membranous urethral length 

(MUL) and the inner levator muscle distance (ILD) have been reported to affect 

continence recovery following RARP (12). A comprehensive understanding of the MUL 

and ILD might be of value to clinicians when counseling patients in clinical practice prior 

to RARP.  

The primary aim of this study was to compare treatment choice after receiving 

individualized information about the risk of UI (prospective cohort) versus treatment 

choice after standardized information (historical control cohort) among men suitable for 

RARP. The second objective was to evaluate the individualized continence prediction 

tool (CPRED) after RARP. Finally, we hypothesized that patients who have received 

individualized information about UI risks will report a better Quality of Life (QoL) than 

patients who have received standard information.  

1. Methods 

1.1. Study population 

Between June 2016 and May 2018, 508 men were enrolled in this cohort study at the 

Netherlands Cancer Institute (NCI). All men were newly diagnosed with biopsy proven 

localized PCa and were eligible candidates for curative treatment. Only patients with a 

normal preoperative continence, based on the International Consultation on 
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Incontinence Questionnaire‐Short Form (ICIQ‐SF) (13) who answered “never” on the 

item  “When does urine leak?” were included for analysis. Patients who had received 

neo-adjuvant hormonal therapy, who had previous surgical treatment for enlarged 

prostate, who had developed a urethral stricture and therefore underwent a urethrotomy 

within 1 year after RARP were excluded. Also, patients with a salvage RP after earlier 

local treatment or patients who received salvage radiotherapy within 6 months after 

RARP were excluded. Patients routinely received recommendations on pelvic floor 

exercises to accelerate urinary continence recovery postoperatively. None of the 

patients required surgery such as placement of a urinary sphincter prosthesis for 

postprostatectomy urinary incontinence. 

Prior to the introduction of the CPRED tool between June 2016 and June 2017, 254 

patients received standardized information about the risk of incontinence after RARP. 

This cohort functioned as historical control (cohort standardized information).  

From June 2017, 254 patients were included after the introduction of CPRED and 

received individualized information about the risk of urinary incontinence after RARP 

(cohort individualized information). The institutional review board of the NCI approved 

the study.  

1.2 Treatment options, initial preference and final choice 

All patients were referred from other hospitals with a diagnosis of PCa. Treatment options 

in our institution (RARP, ERBT, BT and AS) were discussed in the multidisciplinary team. 

Before consultation, patients were asked to indicate their preferred treatment in a digital 
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or paper questionnaire. Patients gave their final treatment preference choice within 1 

week after the consultation in our institute.  

 1.3 CPRED score  

The CPRED score predicts the chance of full urinary continence and is based on three 

variables: pre-operative MRI-measured membranous urethral length (MUL), inner levator 

muscle distance (ILD) and the preoperative estimated extent of possible fascia 

preservation (nerve-sparing) during prostatectomy (FP) as described in a related study 

(12). The CPRED score is independent of age, BMI, surgeon’s expertise and 

comorbidities. The CPRED score provides the percentage chance of continence recovery 

within 6 months after RARP (12). The higher the CPRED score, the higher the chance a 

patient will recover from incontinence (i.e. no diaper or inlay use and no involuntary urine 

loss) within 6 months after RARP. The CPRED score was arbitrarily divided into 3 

categories: high risk of incontinence (CPRED between 0-40%), intermediate risk (41-

60%), and low risk (61-100%).  

All patients from cohort individualized information (n=254) underwent an MRI of the 

prostate. All MRI scans were acquired using a 3T unit (Achieva dStream and Ingenia, 

Philips, Best, the Netherlands) using a body coil. The MUL was measured from the apex 

of the prostate to the penile bulb (bulb of the corpus spongiosum) using the sagittal T2 

TSE images. At the midsagittal slice a line was drawn parallel to and at the posterior side 

of the hyperintense urethra lumen. The landmark for the prostate apex was the lower 

border of the peripheral zone. The ILD was measured on the axial T2 images at the lowest 
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slice where it is possible to draw a horizontal line between both the levator muscles 

crossing the hyperintense central part of the urethral lumen. 

1.4 Outcome assessment 

The primary outcome was to evaluate the percent of change in treatment preference 

before and after the first consultation in our institute for both cohorts. Standardized 

information was defined as risk of urinary leak after RARP based on published study 

results (5). The CPRED score was used to predict the individual risk of urinary leak after 

RARP.  

The secondary outcome was to evaluate the association of the CPRED scores with 

postoperative incontinence, defined as any involuntary urine loss or diaper use, in 

patients of cohort individualized information who underwent a RARP. Continence status 

was obtained during the 4, 8- and 12-month postoperative consultations. The patient 

was asked if he had any involuntary loss of urine. The answer was noted as: 

“continent”, “drops”, “use of 1 diaper a day” or “use of more than 1 diaper a day”. The 

recovery of continence at 6- and 12- months postoperatively was also assessed by 

using the validated ICIQ-SF in order to evaluate the severity of urinary incontinence (13-

15). The answers from ICIQ‐SF result in a sum score, with a minimum score of 0, and a 

maximum score of 21. Only patients who answered “never” on the item “When does 

urine leak?” were considered continent. To assess the severity of UI the ICIQ‐SF total 

scores were recoded into four levels of incontinence (14): slight (1‐5), moderate (6‐12), 

severe (13‐18), and very severe (19‐21). The International Prostate Symptom Score 

(IPSS) based on seven questions was used to measure the severity of Lower Urinary 

Tract Symptoms (LUTS) (16). With a maximal score of 35, this validated tool 
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categorizes LUTS into three categories: mild (0-7), moderate (8-19) and severe 

symptoms (20-35).  

The third outcome was to determine the overall QoL after RARP in both cohorts. Health-

related quality of life (HRQoL) was measured with the cancer-specific European 

Organisation for Research and Treatment of Cancer Quality of Life Questionnaire 

(EORTC QLQ-C30) (17).  

1.5 Statistics  

Data were summarized by frequency and percentage for categorical variables and 

mean and range for continuous variables. In a historical cohort 5% of men changed 

preference. To detect at least 10% point change in preference with an 80% power and 

alpha of 0.05 when patients are informed on CPRED, two cohorts of 248 men will have 

to be included. Mann-Whitney rank sum tests for continuous variables and Chi-square 

or Fisher's exact tests for categorical variables were used to assess differences 

between both groups. We used Bonferroni correction for multiple comparisons. The 

number of patients who changed treatment choice after standardized and individualized 

information regarding the incontinence prediction was expressed in frequencies and 

percentages. The CPRED predicted percentage of UI after RARP, of patients in cohort 

B was compared to the observed percentage of UI using a two-sided t-test. The overall 

quality of life scale of the EORTC C30 was analyzed using a one-way analysis of 

variance (ANOVA). All statistical tests were two sided, and differences were considered 

statistically significant when p values < 0.05. Statistical analysis was carried out with 

IBM SPSS Statistics V24.0 (SPSS INC., Chicago, Ill). 
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2. Results 

2.1 Patients and treatment choice characteristics of both cohorts   

Complete data were available for 508 patients (254 patients in cohort standardized 

information and 254 patients in cohort individualized information). There were no 

differences in characteristics between the two cohorts except cT3 tumor which was 

more often diagnosed in patients from cohort individualized information  than patients 

from cohort standardized information (p=0.004) (Table 1).  
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Table 1: Patients characteristics, separated from each cohort 
Characteristics Cohort ‘Standardized 

information’ 
N=254 

Cohort ‘Individualized 
information’ 

N=254 

 p- value 

 N (%) N (%)  

Age at the time of first consultation 
(mean in years) 

65,6 66,6 .570 

BMI (mean) 26,2  26,4    

CT status (%)     .004 

cT1  78 (31) 66 (26)   

cT2 148 (58) 136 (53)   

cT3 28 (11) 52 (21)   

Gleasonscore (%)     .206 

6  74 (29) 71 (28)   

7 141 (55) 127 (50)   

8 30 (12) 36 (14)    

9 7 (3) 16 (6)   

10 1 (0,4) 2 (0,8)   

PSA (mean in ng/l) 9,5 12,28 .599 

Prostate volume (mean in cc) 44,4 44,8  .773 

<50cc (%) 178 (70) 166 (65)  

≥50cc (%) 75 (30) 88 (35) 
 

Comorbidity (%)       

None 120 (47) 112 (44) .476 

TIA/CVA 12 (5) 10 (4) .663 

Diabetes Mellitus 28 (11) 21 (8) .293 

Hypertension 97 (38) 92 (26) .646 

Myocard infarct 25 (10) 23 (9) .762 

COPD/Astma 17 (7) 18 (7) .861 

Hypercholesterolemia 26 (10) 23 (9) .652 

Psychiatric disease 6 (2) 9 (3) .432 

Other maligne disease 14 (5) 11 (4) .538 

Charlson Index   .125 

≤2 105 (41) 98 (39)   

between 3-4 114 (45) 129 (51)   

≥5 35 (14) 27 (11)   

Marital status   .294 

Has partner 223 (88) 217 (85)   

No partner 31 (12) 36 (14)   

 
There were no differences between both cohorts in treatment preference before the first 

consultation (p=0.271) 
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2.2 Treatment choice after standardized and individualized information 

2.2.1) Impact of information on treatment preference 

More patients in the individualized information group with RARP as initial preference 

opted for another treatment after consultation on CPRED score as compared to patients 

in the standardized information group (16% vs 5%; p=0.001). EBRT and BT were more 

often chosen in the individualized information group compared to the standardized 

information group (9% vs 1%; p<0.001).  

2.2.2) Impact of LUTS on treatment preference 

There were no differences in IPSS scores between both cohorts (p= 0.109) before 

treatment. Most of patients had mildly symptomatic LUTS (53%) and 39% and 8% 

moderately/ severely symptomatic LUTS, respectively. Patients in both cohorts with 

moderate and severe LUTS tended to opt for RARP as definitive choice in 72% 

(n=128/178) and 86% (n=30/35), (p=0.065) of the cases, respectively. Patients in cohort 

individualized information with moderate and severe LUTS and with an 

intermediate/high risk CPRED (n=42/113; 37%) still tended to opt for RARP (p=0.016). 

2.2.3) Treatment preference cohort individualized information  

Patients in cohort individualized information chose most frequently for RARP (n=174; 

69%) and 31% for other options (p=0.003). In 64% of patients who preferred RARP a 

low risk of incontinence was predicted and an intermediate and high risk in 15% and 

21% of patients. In patients who did not choose RARP (n=80), 56% had a low risk, 16% 

an intermediate risk and 28% a high risk of incontinence, respectively.  

In patients who were doubting about their treatment choice (13%), 51% had a low risk, 

18% an intermediate risk and 30% a high risk of incontinence, respectively. In total 16 of 

these patients opted for RARP despite of a high/intermediate risk of incontinence.  

2.2.4) Switching treatment in both cohorts 

Preferred treatment choice and final treatment choice between both cohorts are 

described in Table 2. In both cohorts, 17% of patients (n=85/508) opted for RARP while 

it was not their initial choice (n=14; 16%) or they were doubting about treatments 
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options (n=71; 84%). From these patients, 55% (n=47) has received standardized 

information and 45% (n=38) individualized information. Less than half of patients from 

cohort individualized information had an intermediate/high risk of incontinence (n=16; 

42%) all of those patients did not have preference before the consultation. Five patients 

(n=5/38; 13%) in cohort individualized information whose initial preference were BT or 

ERBT definitively opted for RARP had a low risk of incontinence. 

Table 2: Preferred treatment choice and final treatment choice between the 
standardized and individualized information group. 

  Cohort 
‘Standardized 
information’ 
             n=254 

Cohort ‘Individualized 
information’ 
            n=254 

p value 

Preference to final 
choice 

n (%) n (%)   

RARP -> RARP 143 (57) 136 (54) 0.553 

No RARP -> No RARP 32 (13) 24 (9.6) 0.257 

RARP -> No RARP 7 (3) 26 (10) 0.001 

No RARP -> RARP 9 (4) 5 (2) 0.278 

Doubting -> RARP 38 (15) 32 (12.8) 0.440 

Doubting -> No RARP 21 (8) 27 (10.8) 0.363 

 
As shown in Figure 1, patients in cohort individualized information with a high risk of 

incontinence switched from RARP as initial choice to other treatments more often than 

patients with a low or intermediate risk (14/40 (35%) vs 12/122 (9.8%); p<0.001) and 

patients who were doubting about the treatment almost equally opted for RARP or other 

options independent of the CPRED outcome (32% vs 27%; p=0,729).  
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2.3 CPRED and post-operative incontinence 

For the second objective of the study we evaluated the correlation of CPRED score with 

continence outcome for men receiving RALP. As shown in Figure 2, patients with a low 

risk of incontinence (CPRED > 60%) were less likely to use >1 diaper a day at any time 

postoperatively, compared to patients with a high/intermediate risk (4weeks: 30% vs 

53%%; p=0,003, 4 months: 5% vs 21%; p=0,001, 8 months: 1 % vs 17%; p<0,001, 12 

months: 1% vs 16%; p<0,001. Similarly, ICIQ-SF score at 6 and 12 months 

postoperatively were inversely correlated with CPRED score (p=0.001 and p=0.028 

respectively; Figure 3). 
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Figure 3: ICIQ-SF categories 6m and 12m after  RARP
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2.4 Health-related quality of life  

There was no difference between both cohorts in overall QoL preoperatively (p= 0.24), 6 

and 12 months after surgery (respectively p=0.460 and p= 0.300). In men who 

underwent RARP, incontinence as scored by ICIQ-SF was negatively correlated with 

overall QoL. The use of any diapers did affect the overall quality of life outcome at 6 

months (p=0.014) but not anymore at 12 months (p=0. 645).  
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3. Discussion 

In this study, we showed that individualized information predicting the postoperative 

continence outcome after RARP impact patients’ decision. When patients received 

individualized information (obtained from the CPRED score), they switched 3 times 

more often from their initial treatment preference than patients who received 

standardized information about risk of incontinence. This is not surprising, as we know 

that incontinence is, similar to erectile dysfunction, one of the biggest fears of patients 

who undergo a radical prostatectomy and strongly correlated with decisional regret (18). 

This result may suggest that the individualized information about the risk of incontinence 

played a role in patients’ treatment decision-making since most of these patients 

deciding against RARP had a high or intermediate risk of incontinence after RARP. 

Patients in the individualized information group who were doubting about their preferred 

treatment choice prior to being informed on their CPRED score chose RARP and other 

treatments irrespective of CPRED score. The motivations of these patients are not clear 

and we could not find any differences in all variables compared to the overall population 

of this study. For future research, it will be interesting to evaluate if whether these 

patients do regret their treatment choice afterward, and to explore what their main 

reasons were for selecting RARP as final treatment particularly in patients with high 

risks of incontinence. 

The presence of LUTS was not associated with an increased incidence of RARP as 

treatment choice prior to counselling at our institute. After consultation, patients with 

mild/severe LUTS according to the IPSS score more frequently opted for RARP. 

Patients from Cohort individualized information suffered from mild/severe LUTS still 

opted for RARP despite of an intermediate/high risk CPRED. The presence of LUTS 

seemed to be more important than the CPRED outcome in decision-making. 

Usually, when patients are asked which factors influenced their treatment preference, 

they argued that they chose for the treatment that offered the best chance of cure (19). 

Our study did not allow to affirm or disallow this argument. Neither of patients in both 

cohorts were invited for another consultation to evaluate if the information given was 

properly understood. Also the format in which the CPRED information was provided 
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may have affected patients treatment preference. The information about the risk of 

incontinence was given numerically (i.e., in percentage) to the patients. This could 

explain why few patients in both cohorts did not switch from treatment, since perception 

of percentages can be difficult (20) and patients may have misinterpreted the provided 

information which may negatively impact outcome experiences (21).  

We did not notice any significant differences in overall quality of life after RARP within 

both cohorts, but patients with urinary leakage after treatment had significantly worse 

quality of life outcomes the first 6 months after surgery. Loss of urinary drops has been 

considered acceptable after prostatectomy by health care providers but our study and 

other studies (22) clearly showed that even the loss of some drops of urine negatively 

impacts the quality of life the first 6 months postoperative. This was confirmed by a 

systematic review including 18 comparative studies of Lardas et al. (23). UI is thus a 

serious issue to be considered when patients have to choose a treatment for localized 

PCa. We showed that an individual predictive tool of the risk of incontinence after RARP 

can help patients to consider the harms and benefits associated with prostatectomy. 

In the present analysis CPRED prediction was fairly accurate as only 2% of patients in 

low risk of incontinence had severe incontinence (ICIQ-SF Score 13-18) at 6 and 12 

months after RARP which differed from patients in high risk of incontinence (6% at 6- 

months and 5% at 12- months). The CPRED tool makes patients aware of their 

individual risk of UI and helps them in making a decision about treatment. All other tools 

that help patients make a treatment decision (e.g., patient decision aids) provide 

standardized information about the harms and benefits of different treatments, but 

patients are missing individualized information (24). Furthermore, perioperative patient 

education about UI after RARP has positive effects on long-term patient satisfaction 

rates (25). 

Several studies have shown that the MUL is a strong predictive factor for the recovery 

of continence after RARP (26). Our study confirmed these results and showed the 

predictive value of the CPRED tool. The CPRED is thus the first tool that can predict an 

individualized risk of incontinence after RARP.  

This study has several limitations. First, the study, although prospective, was not in a 
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randomized setting. The large body of evidence on the predictive value of MUL, an 

element of the CPRED score, for post-prostatectomy continence outcome made a 

randomized setup less attractive for the potential risk of contamination in the control 

group considering the wider use of MUL as a predictor. Second, we also cannot affirm 

with certainty that the personalized information has an influence on the final treatment 

choice of patients since other communication factors could play a role (e.g. interference 

of the physician/ nurse practitioner). Nevertheless, we did not evaluate if the 

standardized / individualized risk information given to patient was well understood or 

used for making a decision about treatment. Patients could have made a choice on 

basis of information they did not properly understand. Finally, the sample size regarding 

some subgroups was rather small. A larger sample size of some subgroups would allow 

the generalizability of the data in current form.   

 Therefore, future studies are needed to validate the CPRED tool. 

5. Conclusion 

To the best of our knowledge, this is the first prospective cohort study that analyzed the 

impact of individualized continence outcome information on treatment decision-making 

in PCa patients suitable for RARP. 

Compared to standardized risk information, individualized information about the risk of 

incontinence after RARP makes patients reconsider their initial treatment preference, 

particularly in patients with high risk of urinary incontinence. The CPRED scores were 

strongly correlated with actual continence outcomes. The CPRED tool can predict 

individualized UI after RARP and is useful for SDM as we showed that incontinence has 

an impact on patients’ quality of life of patients.   

 

 

 

 



102 

 

 

References 

1. Mottet N, van den Bergh RCN, Briers E, Cornford P, De Santis M, Fanti S, et al. Guidelines on 
Prostate Cancer 2019 [Available from: https://uroweb.org/guideline/prostate-cancer/ 

2. Hamdy FC, Donovan JL, Lane JA, Mason M, Metcalfe C, Holding P, et al. 10-Year Outcomes 
after Monitoring, Surgery, or Radiotherapy for Localized Prostate Cancer. The New England 
journal of medicine. 2016;375(15):1415-24. 

3. Barocas DA, Alvarez J, Resnick MJ, Koyama T, Hoffman KE, Tyson MD, et al. Association 
Between Radiation Therapy, Surgery, or Observation for Localized Prostate Cancer and Patient-
Reported Outcomes After 3 Years. Jama. 2017;317(11):1126-40. 

4. Chen RC, Basak R, Meyer AM, Kuo TM, Carpenter WR, Agans RP, et al. Association Between 
Choice of Radical Prostatectomy, External Beam Radiotherapy, Brachytherapy, or Active 
Surveillance and Patient-Reported Quality of Life Among Men With Localized Prostate Cancer. 
Jama. 2017;317(11):1141-50. 

5. Donovan JL, Hamdy FC, Lane JA, Mason M, Metcalfe C, Walsh E, et al. Patient-Reported 
Outcomes after Monitoring, Surgery, or Radiotherapy for Prostate Cancer. The New England 
journal of medicine. 2016;375(15):1425-37. 

6. Xu J. et al Patients' Survival Expectations With and Without Their Chosen Treatment for Prostate 
Cancer. Ann Fam Med 2016;14:208-214. doi: 10.1370/afm.1926 

7. Deveci S, Gotto GT, Alex B, O'Brien K, Mulhall J. A survey of patient expectations regarding 
sexual function following radical prostatectomy. BJU Int. 2016 Oct;118(4):641-5. doi: 
10.1111/bju.13398. Epub 2016 Jan 17 

8. Lin, G. A., Aaronson, D. S., Knight, S. J., Carroll, P. R., & Dudley, R. A. (2009). Patient decision 
aids for prostate cancer treatment: a systematic review of the literature. CA: a cancer journal for 
clinicians, 59(6), 379-390 

9. Violette PD, Agoritsas T, Alexander P, Riikonen J, Santti H, Agarwal A, et al. Decision aids for 
localized prostate cancer treatment choice: Systematic review and meta-analysis. CA: a cancer 
journal for clinicians. 2015;65(3):239-51 

10. van Stam M-A, et al. Patient-reported Outcomes Following Treatment of Localised Prostate 
Cancer and Their Association with Regret About Treatment Choices. Eur Urol Oncol (2018), 
https://doi.org/10.1016/j. euo.2018.12.004 

11. Christie D.R.H. , Sharpley C.F., Bitsika V. Why do patients regret their prostate cancer treatment? 
A systematic review of regret after treatment for localized prostate cancer. Psycho-Oncology 24: 
1002–1011 (2015) DOI: 10.1002/pon 

12. N.Grivas et al. Quantitative assessment of fascia preservation improves the prediction of 

membranous urethral length and inner levator distance on continence outcome after robot-

assisted radical prostatectomy. Neurourology and Urodynamics. 2018;37:417–425. DOI: 

10.1002/nau.23318 

13. Avery K, Donovan J, Peters TJ, Shaw C, Gotoh M, Abrams P. ICIQ: a brief and robust measure 
for evaluating the symptoms and impact of urinary incontinence. Neurourol Urodyn. 
2004;23(4):322-30. 

14. Klovning A, Avery K, Sandvik H, Hunskaar S. Comparison of Two Questionnaires for Assessing 

the Severity of Urinary Incontinence: The ICIQ-UI SF Versus the Incontinence Severity Index. 

Neurourology and Urodynamics 28:411–415 (2009) 

15. K. Machioka, Y. Kadono, R. Naito et al. Evaluating urinary incontinence before and after radical 
prostatectomy using the international consultation on incontinence questionnaire-short form. 
Neurourology and Urodynamics. 2019;38:726–733. 

16. Barry MJ, Fowler FJ Jr, O’Leary MP, Bruskewitz RC, Holtgrewe HL, Mebust WK, Cockett AT. The 
American Urological Association symptom index for benign prostatic hyperplasia. The 
Measurement Committee of the American Urological Association. J Urol. 1992;148:1549–1557. 
discussion 1564 

17. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A,Duez NJ, et al. The European 
Organization for Research and Treatment of Cancer QLQ-C30:a quality-of-life instrument for use 
in international clinical trials in oncology.J Natl Cancer Inst 1993;85:365–76 

https://uroweb.org/guideline/prostate-cancer/
https://doi.org/10.1016/j.%20euo.2018.12.004


103 

 

 

18. M.Baunacke, M.L. Schmidt, C. Groeben et al. Decision Regret after Radical Prostatectomy Does 
Not Depend upon Surgical Approach: 6 year Follow Up of a Large German Cohort Undergoing 
Routine Care. The Journal of Urology 2019, doi:10.1097/JU.0000000000000541 

19. Hall JD, Boyd JC, Lippert MC, et al. Why patients choose prostatectomy or brachytherapy for 
localized prostate cancer: Results of a descriptive survey. Urology 2003;61:402-7. 
https://doi.org/10.1016/S0090-4295(02)02162-3 

20. Jinping Xu , Rhonda K Dailey, Susan Eggly, Anne Victoria Neale, Kendra L Schwartz. Men's 
perspectives on selecting their prostate cancer treatment. J Natl Med Assoc. 2011 
Jun;103(6):468-78.  doi: 10.1016/s0027-9684(15)30359-x 

21. Narek Shaverdian, Amar U Kishan , Darlene Veruttipong , D Jeffrey Demanes, Patrick Kupelian, 
Susan McCloskey, Michael L Steinberg, Christopher R King.Impact of the Primary Information 
Source Used for Decision Making on Treatment Perceptions and Regret in Prostate Cancer. Am 
J Clin Oncol 2018 Sep;41(9):898-904.  doi: 10.1097/COC.0000000000000387 

22. Michael A Liss , Kathryn Osann, Noah Canvasser, William Chu, Alexandra Chang, Jennifer Gan, 
Roger Li, Rosanne Santos, Douglas Skarecky, David S Finley, Thomas E Ahlering. Continence 
definition after radical prostatectomy using urinary quality of life: evaluation of patient reported 
validated questionnaires. J.Urol. 2010 Apr;183 (4):1464-8. doi: 10.1016/j.juro.2009.12.009. Epub 
2010 Feb 20. 

23. Lardas M, et al. Quality of Life Outcomes after Primary Treatment for Clinically Localised Prostate 
Cancer: A Systematic Review. Eur Urol (2017), http://dx.doi.org/10.1016/j.eururo.2017.06.035 

24. R.D. Vromans et al. Communicative aspects of decision aids for localized prostate cancer 
treatment − A systematic review Urologic Oncology: Seminars and Original Investigations 00 
(2019) 1−21  

25. A.Kretschmer, A. Buchner, M.Grabbert et al. Perioperative patient education improves long-term 
satisfaction rates of low-risk prostate cancer patients after radical prostatectomy. World J Urol 
(2017) 35:1205–1212. DOI 10.1007/s00345-016-1998-9 

26. S.F.Mungovan, J.S. Sandhu, O.Akin et al. Preoperative Membranous Urethral Length 

Measurement and Continence Recovery Following Radical Prostatectomy: A Systematic Review 

and Meta-analysis. Eur Urol. 2017 March;71 (3):368-378.doi:10.1016/j.eururo.2016.06.023 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1016/S0090-4295(02)02162-3
http://dx.doi.org/10.1016/j.eururo.2017.06.035


104 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



105 

 

 

 

Chapter 5:  

Communication, perception, and use of personalized side-

effect risks in prostate cancer treatment-decision making: An 

observational and interview study  

Ruben D. Vromans 1,2    

Corinne N. Tillier3    

Steffen C. Pauws1,4    

Henk G. van der Poel3,5   

Lonneke V. van de Poll-Franse2,6,7  

Emiel J. Krahmer1  

1Department of Communication and Cognition, Tilburg School of Humanities and Digital 
Sciences, Tilburg University (Tilburg, The Netherlands) 
2Department of Research and Development, Netherlands Comprehensive Cancer Organisation 
(Utrecht, The Netherlands) 
3Department of Urology, The Netherlands Cancer Institute (Amsterdam, The Netherlands) 
4Department of Remote Patient Management and Chronic Care, Philips Research (Eindhoven, 
The Netherlands) 
5Department of Urology, Amsterdam University Medical Center (Amsterdam, The Netherlands) 
6Department of Medical and Clinical Psychology, Tilburg School of Social and Behavioral 
Sciences, Tilburg University (Tilburg, The Netherlands) 
7Division of Psychosocial Research & Epidemiology, The Netherlands Cancer Institute 
(Amsterdam, The Netherlands) 
 
 
 
 
 
 
 
Patient Educ Couns. 2022 May 4:S0738-3991(22)00211-7. doi: 10.1016/j.pec.2022.04.017. 
Epub ahead of print. PMID: 35534301. DOI: 10.1016/j.pec.2022.04.017   

 
 



106 

 

 

Abstract 

Objective: We investigated how healthcare professionals (HPs) communicate 

personalized risks of treatment side-effects to patients with localized prostate cancer 

during consultations, and explored how these patients perceive and use such risks 

during treatment decision-making.    

Methods: Patient consultations with nurse practitioners and urologists discussing 

personalized risks of urinary incontinence after prostatectomy were audiotaped, 

transcribed, and coded. Patients (n=27) were then interviewed to explore their 

perceptions and use of personalized side-effect risks.  

Results: HPs explained personalized risks by discussing risk factors, which was 

appreciated and recalled by patients. Personalized risks were typically communicated 

both numerically and verbally (70%). When using numbers, HPs always used 

percentages, but rarely used natural frequencies (14%). Uncertainty was disclosed in 

only 34% of consultations. One-third of patients used personalized risks in their 

treatment decision-making by either switching to another treatment or sticking to their 

initial preference. 

Conclusions: Patients value and use personalized side-effect risks during treatment 

decision-making. Clearly explaining the relationship between risk factors and 

personalized risk estimates may help patients understand and recall those. 

Practice implications: HPs should not only give patients specific and precise 

numerical risk information, but should also put effort in explaining how the personalized 

side-effect risks are determined. 

 

Keywords: Information provision; Risk communication; Personalization; Prostate 

cancer; Shared decision-making; Treatment side-effects; Urinary incontinence 
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1. Introduction 

Men newly diagnosed with localized prostate cancer (PCa) are facing difficult decisions 

regarding treatment. They need to choose from a range of options including robot-

assisted radical prostatectomy (RARP), external beam radiotherapy, brachytherapy, or 

active surveillance [1], which have equivalent survival outcomes but differ in the risks of 

side-effect [2, 3]. For instance, RARP is associated with urinary incontinence and 

radiotherapy with bowel problems, which can have a serious negative effect on PCa 

survivors [4]. It is therefore important that patients are well informed about treatment 

side-effect risks during the shared decision-making (SDM) process [5]. Numerical risks 

(e.g., probabilities that patients will experience any adverse event) are ideally 

communicated by the urologists and/or nurse practitioners (NPs) during a consultation 

and in tools such as patient decision aids [6]. However, these risks are typically generic 

and based on the “average patient”, which makes it difficult for patients to understand 

and translate those risks to their individual situation [7–10].  

In light of the growing emphasis on personalized healthcare and outcome probabilities 

in clinical practice during SDM [11, 12], it has become more feasible to provide patients 

with personalized risk of treatment outcomes such as side-effects [13]. These 

personalized risks take into account patient (e.g., age) and clinical characteristics (e.g., 

tumor stage) that are unique to an individual patient, and are therefore perceived as 

more relevant than generic, non-personalized risks [14, 15]. Even though personalized 

side-effect risks will likely become increasingly important and common in clinical 

practice [13], guidelines for how healthcare professionals (HPs) can best communicate 

them to patients are lacking [16, 17]. Which message formats do HPs currently use for 

explaining personalized risks, for instance via words-only, numerical, or graphical 

formats? Do HPs disclose uncertainty around the personalized risks, and if so, which 

type(s) and how? Furthermore, it is currently unclear how patients perceive 

personalized side-effect risks and uncertainty, and also whether, how, and why they use 

such risks during treatment decision-making [18]. It is crucial to study, as previous 

research has shown that personalized risks may impact patients’ risk perceptions and 
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medical decisions [19–21], which could even depend on how they are communicated 

[15, 22]. 

Here, we explore the communication of personalized risks of urinary incontinence in the 

context of PCa treatment decision-making. We focused on the Continence PREDiction 

tool (CPRED) that predicts the personalized risks of urinary incontinence 6-months 

post-RARP, based on clinical characteristics [23]. Both NPs and urologists in the 

Netherlands Cancer Institute (NCI) are currently using CPRED during consultations with 

patients [19], thereby making it a suitable context for observing the actual 

communication of personalized risks to newly diagnosed patients. The aim of this study 

was to investigate how HPs communicate personalized side-effect risks (i.e., urinary 

incontinence) to PCa patients during consultations, and to explore how these patients, 

in turn, perceive and use their personalized side-effect risk during treatment decision-

making. 

2. Methods 

2.1 Design 

This study consisted of an observational study of audiotaped consultations between 

HPs and patients and semi-structured interview study with patients. This design was 

inspired by Engelhardt and colleagues [26], who primarily focused on observing the 

disclosure of different types of uncertainty during doctor-patient consultations in the 

context of discussing the outcome of the prediction model “Adjuvant online”, and 

subsequently explored patient perceptions during semi-structured interviews. Here, we 

extended this approach by not only assessing how HPs communicate uncertainty 

around personalized risks, but also which message format they used, and how they 

explained the risk outcomes to their patients. The study protocol was reviewed by the 

Institutional Review Board of the NCI (IRBd20-285) and was exempted from medical 

ethical review, according to the Dutch Medical Research Involving Human Subjects Act 

(WMO). Before the recording/interview, all patients signed written informed consent. 
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2.1.1 Patient sample 

Between December 2020 and March 2021, newly diagnosed patients with localized 

PCa from the NCI, eligible for RARP as a treatment option and fluent in the Dutch 

language, were recruited by the NP at the start of their consultation in which information 

was given about the available treatment option(s). Patients with metastatic PCa were 

excluded. We aimed for a total of 30 patients, distributed equally among the three 

CPRED categories (low, intermediate, and high).  

2.1.2 Personalized risk of treatment side-effect 

The CPRED model was used to determine the personalized risk of urinary incontinence 

after RARP for each individual patient [19, 23]. CPRED predicts the chance of full 

recovery of urinary incontinence (as defined by the International Consultation on 

Incontinence Questionnaire‐Short Form [24]) based on the preoperative membranous 

urethral length (MUL) and the inner levator muscle distance (ILD), which are derived 

from an MRI of the patient’s prostate in an earlier clinical examination. Longer MUL and 

shorter ILD predict higher chance of continence recovery [23]. During the 

multidisciplinary team consult, the parameters are entered into the prediction model, 

which produces a CPRED score consisting of a percentage describing the chance of 

continence recovery (i.e., no diaper or inlay use and no involuntary urine loss) within 6 

months after RARP, with higher CPRED scores indicating higher chances of recovery 

[19, 23]. We distinguished three CPRED risk categories: high (0%–40%), risk (41%–

60%), and low (61%–100%) [19]. 

2.2 Procedures and data collection 

2.2.1 Consultations 

Each patient had two consecutive consultations on the same day (standard procedure): 

one with the NP, followed by one with the urologist. In both consultations, patients were 

given information about the outcome of the multidisciplinary team consult (in which the 

patient was not a part of), the available treatment option(s), and associated risks of 

side-effects including their personalized CPRED score. In case a patient considered 

radiotherapy, he could schedule a meeting with the radiologist on that same day. Note 
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that these radiation oncology consultations were not part of the current study and were 

therefore not recorded. Both NPs and urologists recorded their consultations 

themselves using an Olympus VN-541PC voice recorder, and they were explicitly 

instructed to perform their consultation as usual. Patients were told that the study aimed 

to investigate information provision during consultations about treatment options. The 

concepts of personalized side-effect risks and CPRED were not introduced. After the 

second consultation, patients either made a decision about treatment together with their 

urologist, or they called the urologist at a later moment to jointly make a final decision 

about treatment.  

2.2.2. Patient interviews 

After a patient had made a final treatment choice, he was interviewed by RV. On 

average, these interviews were held 20 days after the consultations (SD = 11 days), but 

they were always scheduled between a patient’s final treatment choice and the actual 

treatment. Due to the COVID-19 situation, interviews were held via telephone, which 

were recorded using an Olympus VN-541PC voice recorderThe interview protocol 

started with questions about patients’ general experience with the consultations, 

followed by questions about perceptions of their personalized CPRED score, 

uncertainty around CPRED, and the role of CPRED in their decision were asked (for the 

full interview protocol, see Supplementary Material A). After the interview, we assessed 

patients’ subjective numeracy skills using the Dutch version of the Subjective Numeracy 

Scale [15, 25].  

2.3 Coding and analyses 

2.3.1 Consultations 

Consultations were analyzed directly from audio. All fragments in which either the NP 

and/or urologist communicated a patient’s CPRED score were identified, marked, and 

analyzed using a predefined code scheme (Supplementary Material B). This code 

scheme was based on research on communicative aspects of patient decision aids for 

communicating risks [7–9] and on a related observational study by Engelhardt and 

colleagues [26]. We first coded the message format that was used to convey the 



111 

 

 

CPRED score. If verbal information was used, we coded whether this was an absolute 

and/or a relative risk description. If numerical information was used, we coded whether 

percentages and/or natural frequencies (e.g., “10 out of 100 patients like you”) were 

used, and whether these numerical estimates were presented as absolute and/or 

relative risks. We then coded how the CPRED score was explained to patients, by 

focusing on the disclosure of the CPRED model and its predictor variables, the period 

over which the CPRED scores applied, the defined group (reference class) for which the 

CPRED scores applied, and the emphasis on the personalization of the risk. Finally, 

using the coding scheme from [26], we coded which types of uncertainty around 

CPRED were disclosed, focusing on aleatory uncertainty (i.e., unpredictability of single 

events) and epistemic uncertainty (i.e., imprecision of risk estimates and their 

applicability to a specific patient). Two independent raters (RV and a research assistant) 

coded the same five (10%) consultations, and the inter-rate agreement was high (87%). 

Any discrepancies were resolved in consensus meetings. As the agreement between 

coders was good, one rater (RV) only coded the remaining consultations. All coding 

analyses were performed using Microsoft Excel. 

2.3.2 Patient interviews 

Interviews were audio recorded, transcribed verbatim, and coded using a deductive 

thematic analysis procedure within an essentialist/realist framework [27, 28]. First, three 

researchers (RV, SP, and EK) familiarized themselves with the qualitative data by 

independently reading the interview transcripts, taking notes, and marking ideas for 

coding. Based on these insights, as well as the study objectives, interview protocol, and 

interview content, RV systematically coded key features of each transcript using 

MAXQDA software [29], and collated these into potential themes, which, in turn, were 

refined and relabeled where necessary through discussions with SP and EK. Finally, RV 

defined and refined each theme and generated the report by selecting illustrative 

extracts, which were translated into English.  
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3. Results 

3.1 Patient and consultation characteristics 

Thirty-four eligible patients were asked to participate in the study and 27 agreed to 

participate (79%). Of these patients, all consultations with their NP were audio taped 

successfully. However, for three patients, their consultation with the urologist was not 

audio taped by accident, bringing the total number of recorded consultations to 51. 

Patients were on average 66 years old (range: 47-78) (Table 1). Most of the patients 

opted for RARP as a final treatment option. Urologists and NPs discussed the 

personalized risk in 50 consultations (98%). For one consultation, the risk was not 

discussed because the patient already opted for active surveillance. 

Table 1. Patient (n = 27) and consultation (n = 51) characteristics. 

Patient characteristics n % 

Age at time of interview, mean (SD) 66.4 (7.8) 

   < 50 years 1 4 

   50-59 years 5 18 

   60-69 years 9 33 

   > 70 years 12 44 

Education   

   Primary/secondary school 6 22 

   Practical education 8 30 

   College/applied university 5 18 

   University 8 30 

Gleason score   

   6 8 30 

   7 18 66 

   8 1 4 

Continence PREDiction (CPRED) score   

   Low (0-40%) 9 33 
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   Intermediate (41-60%) 8 30 

   High (61-100) 10 37 

Initial treatment preference   

   Radical prostatectomy 12 44 

   External beam radiotherapy 2 8 

   Brachytherapy 7 26 

   No preference 6 22 

Final treatment choice   

   Radical prostatectomy 15 56 

   External beam radiotherapy 6 22 

   Brachytherapy 4 15 

   Active surveillance 2 8 

Work situation   

   Work 9 33 

   Ill (insurance) / partial work 2 8 

   No work/retired 16 59 

Marital status   

   Married 17 62 

   Not married / partner living together 8 30 

   Partner not living together / no partner 2 8 

Children   

   Yes 19 70 

   No 8 30 

Subjective numeracy, mean (SD) 4.79 (0.87) 

   Lower numeracy (SNS ≤ 4) 6 21 

   Higher numeracy (SNS ≥ 4) 21 79 

   

Consultation characteristics   
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   Duration of consultations in minutes, median (range) 21 (6-42) 

Treatment discussed during consultation   

   Radical prostatectomy 51 100 

   External beam radiotherapy 51 100 

   Brachytherapy 27 53 

   Active surveillance 13 25 

 

3.2 Consultations: Current practice for communicating personalized side-effect 

risks 

Table 2 displays how many times different aspects occurred during the consultations, 

including exemplar quotes. The personalized risk of urinary incontinence was typically 

communicated via a combination of words and numbers (70%), and occasionally via 

words-only (16%) or numbers-only (14%). When risks were communicated via numbers, 

HPs always communicated absolute risk statistics using percentages, which were 

sometimes combined with natural frequencies (19%). The reference class was 

mentioned in only 20% of the consultations, and the lack of this led to ambiguous 

statements (e.g., “We think that you will have full urinary control for 98 percent”) related 

to whom the risk refers to (e.g., X percent of the time versus X percent of men like you). 

When risks were communicated via words, HPs often used absolute verbal descriptors 

of the risks (e.g., “That chance is very small” or “That’s a plausible risk”), or verbal 

labels to indicate whether the risk is good or bad (e.g., “That’s not very favorable” or 

“That score is actually quite good, we are really happy with that”). 

In 68% of the consultations, HPs explicitly mentioned that the risk they communicated 

was personalized and based on a statistical model (e.g., “We have calculated your 

personal risk using a model…”). For instance, as one urologist put it: 

“For my previous patient, I could say that his risk of urinary incontinence was 

about 1 or 2 percent. That man will not experience urinary incontinence, of 

course. But I cannot say this to you. That is the reason why we calculate these 

personalized risks, because these risks differ from person to person. If I would 
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tell you that your risk is about 15 or 20 percent, then I am informing you in a way 

that is too positive.” 

When explaining a patient’s personalized risk, HPs almost always referred to the length 

of the patient’s MUL (92%), mostly combined with the ILD (66%). The degree of urinary 

incontinence was explained in 74% of consultations, and the period over which the 

CPRED score applied in 94% of the consultations. Finally, in 34% of the consultations 

some type of uncertainty was disclosed. Aleatory uncertainty was communicated in 16% 

of the consultations, and epistemic uncertainty in 28% of the consultations. For 

instance, one urologist explicitly said that the individualized risk only applied at the 

group level.  

“We work with statistics, but for you it will be either yes or no. We work with 

probabilities that are based on a group of patients. The only thing that matters for 

you is whether you will experience it or not. That will always be the difference.
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Table 2. Frequency of communicative aspects discussed by healthcare professionals during consultations with their patients. 

Communicative aspect n % Exemplar quote(s) 

Formats used for communicating personalized risks  

 Verbal: absolute risk descriptions 41 82 “That prediction [CPRRED score] is actually not that great.” 

“The chance that you will stay incontinent after the removal of the prostate is very low.” 

“That score is actually quite good, we are really happy with that.” 

 Verbal: relative risk descriptions 10 20 “Your risk of urinary incontinence is higher than the average risk of all men.” 

“For you, this overall risk of urinary incontinence does not make sense, because your risk is lower.” 

 Numerical: percentages 42 84 “We think for 55 percent that you will be dry 6 months after surgery. So that means that there is a 45 

percent chance that you will lose some urine 6 months after surgery.” 

 Numerical natural frequencies 8 16 “For surgery, the chance that you will recover from urinary incontinence is 28 percent. So, when you have 

10 men like you with the same anatomy and the same length of your membranous urethral, 3 of them 

will not experience any urinary loss. However, 7 will experience some form of incontinence.” 

Aspects used for explaining personalized risks  

 CPRED predictor: urethra length 

(MUL) 

46 92 “We know that there are two factors that could influence your recovery from urinary incontinence.”  

“That is the membranous urethral length and the distance between the pelvic floor muscles. These two 

can be measured from the MRI-scan, and in your case, these outcomes are favorable.” 

“Here are some muscles, the pelvic floor muscles. You need to tighten these muscles consciously, and to 

exercise more consciously to get those muscles on strength. But, there is also another factor and that one 

related to the length of the urethra. The longer the urethra, the faster you will recover.”  

 CPRED predictor: distance between 

pelvic floor muscles (ULD) 

33 66 

 Reference class for which the CPRED 

scores apply 

10 20 “So, you have 10 men like you, with exactly the same anatomy and the same length of the urethra. Of 

those 10 men, 3 will…” 

 Time period over which the CPRED 

scores apply  

47 94 “These two factors will give a percentage, and it turns out that we think that the chance that you will not 

experience any urinary loss 6 months after surgery is 28 percent.” 
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 Degree of urinary incontinence 37 74 “When you’ll lose some urine, you’ll probably have some drops of urine loss, especially when coughing 

or sneezing.”  

“That varies quite a lot. In the beginning you’ll lose some more urine, but at a certain point you’ll only 

lose some drops or a splash of urine with certain efforts, for instance when getting up.” 

 Reference to (CPRED) prediction 

model 

34 68 “If your urethra is a bit shorter, then you’ll have a higher chance of urinary leakage for a longer period of 

time, and we have calculated this chance for you. We use a sort of calculator for that.” 

“We think that the chance that you will fully recover from incontinence is estimated at around 44 or 45 

percent.”  

 Emphasize that risk is personalized 34 68 “However, I will not provide you with generic risk information, because I have personalized risk 

information for you. This information is for you, and not for your neighbor or for the next patient. 

Because for them I will have a different risk.”  

“For my previous patient, I could say that his risk of urinary incontinence was about 1 or 2 percent. That 

man will not experience urinary incontinence, of course. But I cannot say this to you. That is the reason 

why we calculate these personalized risks, because these risks differ from person to person. If I would 

tell you that your risk is about 15 or 20 percent, then I am informing you in a way that is too positive.” 

Types of uncertainty disclosed    

 Aleatory uncertainty (first-order) 8 16 “I cannot guarantee that [that will happen] for you.” 

“I cannot say that that [urinary incontinence] will not happen.” 

 Epistemic uncertainty (second-order) 14 24 “The chance that you will recover within 6 months, so that you will be dry, is between 20-25 percent.” 

“But whether it will happen to you individually is also difficult to say. It could just as well be that you 

will experience no problems at all after this treatment. “ 

“The problem is that we are working with percentages, statistics that apply for the whole group. But for 

you as an individual it will always be yes or no.” 
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3.3 Patient interviews: Patient perceptions and use of personalized side-effect 

risks 

Four themes related to patients’ perceptions and use of personalized risks were 

identified (Figure 1). Exemplar quotes for each subtheme are presented in text and 

displayed in Table 3. 

 

Figure 1. Overview of the four themes identified in the 27 semi-structured interviews. 

3.3.1 Theme 1: Value of explaining personalized risks 

A first theme related to patients’ appreciation for explaining their personalized risk. 

Eighteen patients (67%) recalled their CPRED score, and most referred to the MUL and 

occasionally to the ILD. As one participant put it: 

“No, I really liked the explanation of the risk, because it became clearer to me. If 

someone says that my risk of incontinence is 75 percent, then you will typically 

forget to ask why that is. But now it was clear to me what the problem was 
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[length of the urethra], so I could better understand the risk. I liked this style of 

communication.” [P20, CPRED 23%, aged 73, highly numerate] 

Relatedly, patients said that these explanations provided context to the risks and put 

things into perspective. These risk calculations were based on unique characteristics of 

patients, which increased perceptions of personal relevance, such as the feeling that 

the risks really applied to their individual situation (“It felt really personal” [P6, CPRED 

55%, aged 60, highly numerate]). Patients also suggested to hand out a piece of paper 

to patients displaying the risk score and its explainable factors. 

3.3.2 Theme 2: Personalized risks are still uncertain 

A second theme related to patients’ perceptions of uncertainty about personalized risks. 

Regarding aleatory uncertainty, patients mentioned that personalized risks are still 

unable to predict single events. Patients said that there are no guarantees in life and 

that their HPs can never say whether something will happen to them in the future, even 

though the risks are personalized. One patient said that you could just as well be on the 

other side of the coin: 

“The doctor made very clear that 86 percent of the patients will be fine and that 

the other 14 percent will not be fine. But you know, these are all statistics. If 

you are part of that 14 percent, then that would be inconvenient, even though 

that 86 percent sounds good.” [P1, CPRED 86%, aged 72, highly numerate].   

Regarding epistemic uncertainty, patients noticed that personalized risks are still 

imprecise. They commented that the risks are based on past observations, which can 

be summarized into a single risk statistic, but will never be exact. “The more information 

you gather”, one patient said, “the more precise the prediction becomes” [P25, CPRED 

27%, aged 76, highly numerate]. Other patients thought that their personalized risk still 

applied at the group level. These two components of epistemic uncertainty (i.e., 

imprecision of personalized risk estimates and their inapplicability to a specific patient) 

were also expressed by this patient: 

INTERVIEWER: “Do you think that this number is very specific, or could it also 

be something around…?” 
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PATIENT: “No, around is also fine. It cannot be 100 percent sure that my score 

is 25 percent.” 

INTERVIEWER: “What do you mean exactly with it cannot be 100 percent sure?” 

PATIENT: “Well, my risk was about 25 percent, but it could just as well be 15 

or 10 percent. It can never be certain, because every human being is 

unique.” [P24, CPRED 25%, aged 57, less numerate] 

3.3.3 Theme 3: Different strategies for coping with personalized risks 

The third theme related to patients’ different strategies for coping with and interpreting 

their personalized risks. There were patients who were quite attached to their risk, 

which gave them feelings of peace and comfort, or could serve as an indication of what 

could happen in the future. However, other patients took their risk for granted and 

mentioned that one cannot do that much about it (“It is what it is”). Others tried to 

simplify their risk, by translating the probability outcome into a fifty-fifty outcome (i.e., it 

will happen, or it will not). As this patient put it: 

“Well, in the end it’s about you and whether you will experience it. So, then it will 

be reduced to a personal dichotomy, eh, yes or no. So yeah, this is how 

probabilities work, and we will never know in advance how it turns out for you”. 

[P3, CPRED 48%, aged 78, highly numerate] 

In contrast, others were relieved that their own personalized risk was not close to fifty 

percent but close to zero or one hundred percent, which facilitated risk processing. 

“They expressed that [risk of incontinence] in a percentage, and for me that was 

90 percent. Honestly, I was quite happy with that one, because it was such a 

clear outcome. If it would have been fifty-fifty, then you really need to think 

about it.” [P2, CPRED 11%, aged 72, highly numerate] 

Six patients (22%) had inaccurate risk interpretations by assuming that the risk referred 

to the degree of urinary leakage.  

“Yes, but after 6 months there will be about 80% little or no urinary leakage”. 

[P7, CPRED 80%, aged 71, highly numerate] 
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3.3.4 Theme 4: personalized risks may play a role in treatment decision-making 

The fourth theme indicated that personalized risks may play a role in treatment 

decision-making. For nine patients (33%), their personalized risk score had a decisive 

role in their decision-making. These patients received a high or intermediate risk of 

incontinence (CPRED range: 11%-50%) and therefore switched from RARP (as initial 

preference) to other treatments.  

“Yes, that was the main reason, that side-effect [urinary incontinence] after 

surgery. In a certain situation, my urethra could contribute to being incontinent. 

28 percent continent, and 72 percent incontinent. This made me to opt for 

radiotherapy.” [P23, CPRED 28%, aged 75, highly numerate] 

Other patients within this group used this personalized risk as a confirmation for 

excluding RARP as a treatment option in the decision process. Patient who did not use 

the personalized risks (67%) during treatment decision-making valued reasons such as 

tumor removal or other side-effects (erectile dysfunction or bowel problems). 
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Table 3. Exemplar quotes of all subthemes during the semi-structured interviews with patients. 

Theme Subtheme Exemplar quote(s) 

Value of explaining 

personalized risks 

Recall of risk factors “Yes, the doctor gave me a percentage and said that my urethra was too short. It would have been better if I 

would have had a longer urethra. But he said there is nothing I can do about that, because it is just the way 

how I am built physically.” [P9, CPRED 44%, aged 57, highly numerate] 

“They looked at my anatomy, like how my body was built. It has something to do with the pelvic floor and the 

length of your urethra…I think that was useful, because it was based on my anatomy. Very clear and 

pleasant.” [P6, CPRED 55%, aged 60, highly numerate] 

Explanation gives 

risk meaning 

“Yes, in a consultation some information can be put into perspective. If you receive [generic] risks in a booklet, 

that is a bit too confronting, like this is it. But when you have a conversation about it, then that personalized 

risk can be explained … In the end I was quite happy with the consultation, because it felt better than after 

reading the booklet with the generic risks.” [P21, CPRED 28%, aged 47, highly numerate] 

Personalized risks are 

more relevant 

“Yes, they explained that [CPRED score] for my specific situation, like based on my data.” [P10, CPRED 

98%, aged 66, highly numerate] 

Personalized risks 

are still uncertain 

There are no 

guarantees in life 

“The doctor made very clear that 86 percent of the patients will be fine and that the other 14 percent will not be 

fine. But you know, these are all statistics. If you are part of that 14 percent, then that would be very 

inconvenient, even though that 86 percent sounds good.” [P1, CPRED 86%, aged 72, highly numerate]  

Personalized risks are 

imprecise 

“Well, if they say that out of 100 people 31 will experience something, that could just as well be 30. With that 

respect, I have no idea how accurate those studies are. But so far, I always had a pure feeling about the 

percentages that I received.” [P27, CPRED 67%, aged 68, less numerate] 

Personalized risks 

apply at group level 

“That [personalized] risk estimate applies to the entire population in that particular study. It does not say 

anything about you as an individual…It says something about what they have seen in and experienced with 

thousand other patients, but that number does not say anything about me…every human body is unique.” [P22, 

CPRED 94%, aged 75, highly numerate] 

Different strategies 

for coping with 

personalized risks 

  

It is what it is “No, these are just the facts, you cannot hide them. And you shouldn’t do that anyway…You should accept, 

it is what it is. I you want to get treated for the problem, there are always risks. You can’t rule that out. You 

need to face it.” [P25, CPRED 27%, aged 76, highly numerate] 

“You know, you need to choose between two evils. It [urinary incontinence] is not comfortable, but having 

cancer is way worse. So, if you want to get rid of it [cancer], then you need to accept that risk. I may be very 

sober, but also realistic.” [P11, CPRED 98%, aged 59, less numerate]   
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It is always fifty-fifty “Well, if you have a risk of 50 percent, then it’s easy. Then is either yes or no.” [P24, CPRED 25%, aged 57, 

less numerate] 

Inaccurate risk 

interpretations 

“The doctor said the degree of incontinence will be about 60 percent, so yeah we discussed that.” [P9, 

CPRED 44%, aged 57, highly numerate] 

It gives me peace and 

comfort 

“I find it [CPRED score] all reassuring. Because you never want to be that exception who gets something. But 

I don't think those percentages are weird. I think they are important.” [P27, CPRED 67%, agreed 68, less 

numerate] 

“Well, if you say there is a 30% chance of something, then you get something different. If the risk is below 5%, 

then I think is sounds more positive. That will give me some reassurance.” [P7, CPRED 80%, aged 71, highly 

numerate] 

Personalized risks 

may play a role in 

treatment decision-

making 

Switch from initial 

preference to other 

treatment option 

PATIENT: “Yes, after 6 months, the chance that I would recover [from urinary incontinence] was 12 percent.” 

INTERVIEWER: “What were your thoughts at that moment?” 

PATIENT: “Well, I’m 52 years old, so I will not take that risk. I had two weeks to think about my decision, but, 

I did not have to wait so long. So, I immediately called the hospital and told them that I wanted radiotherapy.” 

[P17, CPRED 12%, aged 52, less numerate] 

Stick to initial 

preference 

“It had something to do with the urethra, which was too short, and then the risk of incontinence was above 

average. However, I didn’t want surgery anyways, so this [low CPRED score] was added to that [line of 

reasoning].” [P18, CPRED 43%, aged 71, highly numerate] 
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4. Discussion and Conclusion 

4.1 Discussion 

Given that personalized treatment information is increasingly available and entering 

clinical care, we observed how HPs (in a urology setting) communicate personalized 

risks of incontinence after RARP and how patients perceive and use these numbers 

in their treatment decision-making. Evaluation of audio-recorded consultations 

revealed that HPs often explained the risk by discussing key factors of the prediction 

model that contributed to patients’ personalized risk. Analysis of interview data 

showed that patients appreciated personalized side-effect risks and their 

explanations, which helped them make sense of their own risk data and perceive 

them as relevant. HPs often used a combination of words and numbers to convey 

risks; If numbers were used, HPs always used percentages and, in a few instances, 

natural frequencies. When integrating the observational data with the interview data, 

some patients (22%) misinterpreted these percentage risk score, by assuming that 

they would experience urinary leakage in X percent of the time. Therefore, our study 

supports the recommendation of using natural frequencies for communicating 

personalized risk estimates [30–32], since percentages do not always specify the 

reference class or population for whom the personalized risks apply [33]. Finally, HPs 

hardly disclosed uncertainty around personalized side-effect risks. 

For one-third of the patients their personalized side-effect risk of urinary incontinence 

may have played a role in their treatment choice, which aligns with previous research 

conducted in a prospective (but not randomized) setting [19]. These patients typically 

opted for RARP as a preferred treatment choice before the consultation, and either 

switched to another option (due to a relatively less favorable personalized risk) or 

sticked to RARP as initial preference (due to a relatively favorable personalized risk). 

Other patients within this group used their personalized side-effect risk as a 

confirmation for excluding RARP. There were also patients who did not use their 

personalized risk of urinary incontinence and valued other reasons such as tumor 

removal (especially with the thought that radiotherapy would still be possible), or put 

more weight on side-effects such as erectile dysfunction or bowel problems [34]. 

These findings are consistent in line with previous findings that most (but definitely 

not all) patients value and want personalized risk information about treatment 

outcomes [14, 18].  
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An important observation was that HPs typically communicated the personalized 

side-effect risk score along with discussing the clinical risk factors (e.g., the patient’s 

urethra length) that contributed to that risk estimate. The interviews revealed that 

these short explanations helped patients understand why they are at risk and the 

relationships between risks factors and their personalized side-effect risk. 

Furthermore, HPs used different contextual strategies for explaining the risk, such as 

providing verbal evaluative labels whether a score was high or low, or comparative 

data of the average person’s risk. Following theory on information evaluability [35, 

36], it is challenging for patients to know whether their personalized risk is good or 

bad, which also makes patients tend to ignore single risk statistics [37]. Although 

these contextual strategies may be useful for helping patients making sense of 

personalized statistics [14, 38], they can also unintentionally create emotional 

meanings that may or may not be useful, and should therefore be used with caution 

[6, 39].        

The disclosure of uncertainty around personalized risks was limited and discussed in 

only one-third of the consultations, which is consistent with related observational 

studies on predicting and communicating individual disease outcomes in the breast 

cancer or genetic cancer screening context [26, 40]. However, contrary to those 

studies, aleatory uncertainty (i.e., the fundamental indeterminacy or randomness of 

future events) was communicated less often by HPs than epistemic uncertainty (i.e., 

the adequacy, reliability, or credibility of personalized risks). It could be that HPs did 

not want to overwhelm their patients with uncertainty information or to impair the 

trustworthiness of the information. However, personalized risks—whether related to 

treatment side-effects, survival rates, or recurrence rates—are all based on prediction 

models of (a subset of) population-level data, and hence always yield some form of 

epistemic uncertainty [6], but these uncertainties were hardly shared with patients. 

Whether HPs should communicate uncertainty around risks at all is a topic of debate 

[26, 41]. Some scholars are in favor for ethical or transparency reasons [42, 43], 

whereas others believe that uncertainty may lead to undesired psychological 

responses [44, 45]. Despite this limited disclosure of uncertainty by HPs, analysis of 

the interview data showed that patients still perceived these probabilities as imperfect 

or inapplicable to individual patients. These perceptions could be explained by the 

fact that patients do not really experience risks or probabilities, but instead 
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experience single outcomes [41]. That is, even though a patient may receive a risk of, 

for example, 12 percent of urinary incontinence, for that patient the outcome 

eventually happens or it does not happen. This also aligns with patients applying 

different strategies for coping with and interpreting their personalized risk estimates 

[46]. To some, personalized risks gave them feelings of peace, comfort, and control 

[14, 47, 48], while others tried to simplify their personalized risk by translating the 

probability score into a fifty-fifty outcome (i.e., it will happen, or it will not), which could 

also mean “don’t know” [49].  

Some limitations need to be addressed. Our study was mono center, which means 

that our observations provide a snapshot of how personalized risks are being 

communicated in a specific clinical setting. Although most of our findings corroborate 

with similar observational studies [26, 40], more observational research is needed in 

other clinical contexts with larger cohorts and a diverse sample of HPs. Furthermore, 

we focused on the communication of a specific treatment outcome (i.e., urinary 

incontinence) and ignored other risks such as erectile dysfunction that were 

discussed by the NPs and urologists, and we also did not observe radiation oncology 

consultations. Finally, we recorded two follow-up consultations with the NP and 

urologist, which means that patients received their personalized risk and explanation 

twice. Note that, our focus was not on comparing both types of consultations with 

each other, but rather on getting general insights into current practices of HPs in their 

communication of these risks. 

4.2 Practice implications 

We believe that our findings have three broad clinical implications. First, we 

recommend HPs to move beyond the individualized risk estimate and put some effort 

in explaining what role each risk factor plays in determining the risk, which may help 

patients better understand why they are at risk and recall their own estimate. Second, 

patients may use personalized risks in their treatment decision-making, which 

highlights the need for training HPs in clearly communicating these risks in the 

context of SDM [50].  We believe that some general risk communication techniques 

can be easily practiced during clinical practices such as the use of natural 

frequencies instead of percentages [6], but we are also aware that tasks such as 

communicating different types of uncertainty demand more training [13]. Third, our 

results are relevant for those developing decision aids that are drawing on medical or 
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patient reported outcome data, and who are facing similar challenges regarding the 

reliability, accuracy, and credibility of personalized risks. It remains for future 

research to addresses these challenges, and to investigate how best to help patients 

translate personalized risks and uncertainty information into better informed decision-

making [13]. 

4.3 Conclusion 

In conclusion, while this study demonstrates the value of personalized risk 

information during shared decision-making about treatment, it also emphasized that 

risk communication should move beyond providing patients with just specific and 

precise numbers. Providing contextual information by explaining how personalized 

risks are determined may help patients understand and recall those. Given that 

patients may use personalized risks in their treatment decision-making highlights the 

need for skills training for HPs in clearly communicating these risks.  
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Abstract 

The role of a cystogram to assess the vesicourethral anastomosis (VUA) after robot-

assisted laparoscopic radical prostatectomy (RARP) has been debated. Early 

catheter removal without cystogram was reported to be associated with a trend 

towards an increased risk of acute urinary retention (AUR). In two cohorts we studied 

the effects of VUA leakage on cystogram and functional outcome after RARP. Cohort 

A contained 1390 consecutive men that routinely underwent a cystogram after 

RARP. Transurethral catheter (TUC) was removed in the absence of VUA leakage or 

minimal leakage on subsequent repeat cystogram. Outcome was compared to a 

group of 120 men that underwent cystography 7–10 days after RARP but had the 

TUC removed independent of cystography findings (cohort B). Outcome was 

assessed by early clinical follow up and quality of life (QOL) questionnaires at 6 

months. Men in cohort B had an increased risk of AUR and 6 months voiding 

complaints when compared to cohort A. The incidence of AUR and voiding 

complaints was associated with grade 2–3 leakage on cystography in cohort B but 

not in cohort A. Grade 2–3 leakage on cystogram was more likely in men with larger 

prostates larger and preoperative voiding complaints. Selective cystogram in men 

with larger prostates and preoperative lower urinary tract symptoms (LUTS) may 

prevent early AUR and voiding complaints after RARP when prolonged TUC use is 

applied. 

 

Keywords: Prostatectomy, Cystogram, Anastomosis, Complications, Outcome 
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Introduction 

Surgical removal of the prostate requires subsequent construction of a bladder 

urethral anastomosis. Cystogram evaluation of the anastomosis does provide 

detailed information on leakage. Although frequently applied, more and more 

surgeons rely on the anastomosis and remove the transurethral or suprapubic 

drainage without imaging [1, 2]. The reported interval of catheter removal after 

surgery generally ranges between 2 days and 2 weeks [1–7]. Leakage of the vesico-

urethral anastomosis (VUA) after RARP was reported in 4–17% of cases [1, 6, 8]. 

Although cystogram observations of bladder neck position predicted postoperative 

urinary continence [9–11], extent of leakage was not correlated to outcome [3, 6]. 

Interestingly, several studies suggest worse functional outcome and complaints with 

a longer interval of TUC use [4, 7]. However, earlier TUC removal without cystogram 

may underestimate the extent of VUA leakage what may result in anastomotic 

scaring, AUR and possibly longer term voiding complaints. After open prostatectomy 

early TUC removal was associated with a higher urinary retention rate [5] but a more 

recent smaller study did not find a significant difference in retention rate of TUC 

removal after 2 or 6 days although a non-significant trend towards increased AUR 

rates after 2 days TUC removal was observed (11 vs 8%) [2]. Similarly, high AUR 

rates were reported in earlier studies with TUC removal within 3 days after surgery 

[12]. Guru et al. questioned the need for a cystogram prior to TUC removal after 

RARP [1]. Interestingly, they concluded that refraining from cystography may be 

possible but a multi-institutional study on the topic was recommended in the 

conclusion of their retrospective analysis [1]. The comparison was done on a small 

cohort of men (n = 80) and the anastomosis time was non-similar suggesting 

inequality in surgical procedure for the two groups. A cystogram after robot-assisted 

radical prostatectomy (RARP) will reveal leakage in 8–20% of cases [1, 6, 13]. 

Although serious abnormalities and extensive leakage on the cystogram are rare 

[13], anastomotic leakage may be associated with longer term functional impairment 

such as AUR, anastomotic strictures and voiding complaints. The present study was 

performed to address the following clinically relevant questions: 
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(a) is there a correlation between extent of VUA urine leakage and (functional) 

outcome? 

(b)  are predictors available for the presence of urine leakage to select those men 

that require a cystogram after RARP? 

(c) is prolonging the use of a TUC beneficial in men with urine leakage at 

cystogram? 

 

To answer these questions, two cohorts of men that had RARP and TUC removal 

were compared: a cohort of patients with removal of the TUC only when no leakage 

on cystogram was found and one cohort of patients that underwent cystogram and in 

whom TUC was removed regardless of cystogram findings.  

 

Materials and methods 

Men that underwent a primary RARP between 2006 and 2015 in a tertiary referral 

center were studied. RARP was performed using the da Vinci S surgical robot 

(Intuitive Surgical, Sunnyvale, USA). A transperitoneal dissection was performed 

leaving the peritoneum in Douglas intact.Lymphadenectomy was performed when the 

nomogram estimated risk of nodal metastases exceeded 5% (14). Nerve 

preservation was scored according to the fascia preservation (FP) score [15]. After 

prostate removal a primary vesico-urethral anastomosis (VUA) was performed 

in all patients according to van Velthoven [16]. Gravitational cystograms were 

performed by filling the bladder with 50–200 cc of contrast and fluoroscopy 7–10 

days after RARP. Cystogram findings were reported as leakage and no leakage 

where leakage was scored according to Williams and Menon [13]: grade I, 

extraperitoneal leakage within 6 cm of the VUA; grade 2, extraperitoneal leakage 

extending beyond 6 cm from the VUA and grade 3, intraperitoneal leakage (Fig. 1).  
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Grade 0                           Grade 1                   Grade 2                                  Grade 3 

 
Figure.1: Cystogram VUA leakage grade (Williams et al. [13]) 
 
We have defined a large prostate when the TRUS-estimated prostate volume was 

over 50 cc. Voiding problems were scored using an online questionnaire filled out by 

the patient. The EORTC-QLQ prostate module (PR) 25 questionnaire LUTS domain 

(domain 1) was used as validated tool to estimate voiding problems pre- and  

Postoperatively. 

Patient cohorts 

Two sequential consecutive cohorts of patients were compared: cohort A underwent 

RARP and TUC removal between January 2006 and April 2015 only when no 

leakage on cystogram 7–10 days postoperatively was found. In case of leakage, a 

repeat cystogram was scheduled within 7–10 days, whereas cohort B had TUC 

removal regardless of findings on cystogram after a RARP between May 2015 and 

December 2015. Since a cystogram is not performed in the majority of institutes in 

our country we decided to change the policy without randomization and no informed 

consent was obtained. 

Outcome 

Perioperative complications were recorded prospectively in the department’s 

database. Preoperative and postoperative 6-month functional outcome was 

determined in both cohorts using online and written questionnaires (EORTCQLQ- 

C30, PR25, ICIQ-SF, and IPSS). 
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Statistics 

To correlate cystogram findings with outcome the Chisquare and non-parametric 

Mann–Whitney U tests were used (SPSS statistic 20). Multivariate correlation of 

clinical characteristics and cystogram findings and outcome was performed using the 

binary logistic regression analysis for predicting postoperative AUR, voiding 

problems, and complications. Based on the expected incidence of the primary end 

point of AUR of around 4% we calculated a study sample size of at least 119 cases 

to exclude an earlier reported incidence of 11% in AUR [2]. 

Results 

Populations 

Cohort A contained 1390 men and cohort B 120. No significant differences were 

observed for perioperative characteristics between the two cohorts (Tables 1, 2). As 

expected, men in cohort A had significantly more cystograms in the postoperative 

phase and a longer duration of TUC use compared to cohort B but similar VUA 

leakage rates (Table 3). 

 
Table 1: Preoperative characteristics 

 Cohort A, n= 1390 Cohort B, n= 120 p-value (test) 

Age (mean, range) 62 (37-79) yr 65 (50-75) yr p=0.12 

BMI (mean, SD) 26 (4) kg/m2 26 (3) kg/m2 p=0.67 

PSA (mean, SD) 10.77 (11.45) 9.5 (7.6) ng/ml p=0.53 

Prostate size (median, 
range) 

41(11-220) cc 45 (18-200) cc p=0.47 

cGleason score 
   <7 
  7 
  >7 

 
718  (52%) 
493(35%) 
 177( 13%) 

 
46 (38%) 
54 (45%) 
20 (17%) 

p= 0.08 

PR25LUTS (SD) 11.50 (3.47) 11.68 (3.55) p=0.658 
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Table 2: Peri-operative characteristics 

 Cohort A, n= 1390 Cohort B, n= 120 p-value (test) 

Operative time (mean, 
SD) 

 101(37) 108 (51) min p=0.23 (MW) 

Estimated blood loss  150(177) 131 (86) ml p=0.09 

FP score [14] 3.5 (0-12) 3.2 (0-12) p=0.54 

Admission time  1.5 (1-18) 1.4 (1-9) days p=0.31 

Number of cystograms 
(median, range) 

1 (1-4) 1 (1) p=0.02 

TUC duration (median, 
range) 

 12 (5-83) days 11 (7-10) days p=0.03 

pGleason score 
   <7 
  7 
  >7 

 
495 (33%) 
 688 ( 49%) 
194( 14%) 

 
40 (33) 
71 (59%) 
9 (8%) 

p=0.45 

MW=Mann-Whitney U test, FP=fascia preservation, CS=Chi-square test 
 
Functional outcome 

We hypothesized that the following postoperative problems could be associated with 

VUA leakage: urinary tract infection (UTI), AUR, urinary incontinence, voiding 

problems and anastomotic stricture requiring Sachse urethrotomy. To assess 

whether prolonged TUC placement could prevent these possible adverse events 

of VUA leakage we studied the incidence of these events in men that had a 

cystogram and no TUC removal at leakage (cohort A) with men that had the 

TUC removed independent of findings on the cystogram (cohort B). A positive urine 

culture and UTI occurred at similar rates in both groups. International Consultation 

on Incontinence Questionnaire-Short Form (ICIQ-SF) total scores at 6 months after 

RARP tended to be higher in cohort B (more incontinence) only for leakage grade 

2 (Table 3). Compared to cohort A, men in cohort B were more likely to have AUR 

requiring recatheterisation (5.8 vs 1.5%, p = 0.04), underwent a Sachse urethrotomy 

more often (3.3 vs 1.5% p = 0.03) and reported a significantly higher score for voiding 

problems in the EORTC-QLQ-PR25 domain 1 for men with grade 2–3 leakage on 

cystogram (14.3 vs 12.1,p = 0.03) 6 months after RARP. 
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Table 3: Cystogram VUA leakage grade, incidence of acute urinary retention and 
functional outcome 6 months postoperatively in cohort A and B. 

 Grade 0 Grade 1 Grade 2 Grade 3 

Cohort A     

% 74% 10% 12% 4% 

Acute urinary 
retention 

1.4% 2.1% 2.3% 0% 

Sachse 
Urethrotomy 

1% 1.4% 3.1% 8.1% 

Days of TUC 
use (SD) 

10 (3) 21 (9) 27 (9) 32 (12) 

PR25 LUTS 
domain 6m 
(SD) 

11.99(3.1) 11.68 (2.8) 12.24 (4.3) 12.66(4.1)  

IPSS 6m 
(SD) 

3.23 (4.1) 3.13 (4.2) 3.08 (4.8) 3.98 (5.1) 

ICIQ-SF 6m 
(SD) 

4.08 (3.2) 4.28 (3.7) 3.91 (4.1) 4.48 (4.2) 

 
Cohort B     

% 77% 11% 9% 3% 

Acute urinary 
retention 

2% 7% 15% 25% 

Sachse 
Urethrotomy 

2.5% 0% 11.1% 50.0% 

PR25 LUTS  
6m (SD) 

11.78 (3.8) 10.50 (4.1) 16.75 (3.1) 18.11(4.8) 

IPSS 6m 
(SD) 

3.34 (2.8) 4.5 (3.8) 5.55 (4.2) 11.75 (4.5) 

ICIQ-SF 6m 
(SD) 

3.75 (3.1) 4.44 (3.9) 5.71(3.7) 4.33(4.1) 

 
Although the database was prospectively reported, we supposed that the 9-year 

study interval for group A may have impacted on results (different operating 

techniques present in the cohort). We, therefore, analyzed the postoperative 

PR25-LUTS score over time in this group and found no difference in outcome 

between an early (RARP 2006) and late (RARP 2015) cohort of men in group A 

(p = 0.518). 

Predictive factors for Sachse urethrotomy in cohort A were grade of leakage 

(p<0.001), AUR (p<0.001), longer time with TUC (p = 0.015). 
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Urinary retention 

In both cohorts, we studied the incidence of AUR in relation to cystogram findings. A 

trend towards an increased rate of urinary retention with grade of cystogram leakage 

was observed in cohort B. Cystogram leakage grade was the single and strongest 

predictor of acute urinary retention in the binary logistics regression analysis 

including BMI, prostate size, operating time, preoperative PSA and patient’s age. No 

difference in AUR rate in men without leakage on cystogram was observed (Table 3). 

In men with leakage on cystogram - especially in leakage grades 2 and 3 - however, 

AUR was more frequently observed compared to incidence in men without leakage. 

 

Prediction of cystogram leakage 

Since cystogram leakage grades 2 and 3 were correlated with AUR in men with early 

TUC removal (cohort B), we studied the predictors of grade 2–3 leakage on 

cystogram to select men for postoperative cystography and planned prolonged 

catheterization in case of severe leakage to avoid postoperative problems. In a binary 

logistic regression analysis using grade 0–1 vs grade 2–3 we found that both 

prostate size and preoperative LUTS (EORTC-QLQ-Pr25 domain 1 score) best 

predicted the presence of severe leakage on cystogram (Table 4). 

 
Table 4. Binary multivariate logistic regression analysis for the prediction of 
cystogram leakage grade 2-3 after prostatectomy. 

              B           S.E            Sig. 

Prostate size           .007          .003         .038 

PR25_LUTS_preoperative           .097          .023         .000  

Constant          -3.543          .332         .000 

 
Discussion 

We present a large series of cystogram findings after RARP in a tertiary referral 

center. Several studies (1–2–4–5–7–12) claimed that a postoperative cystogram was 

not required. However, none of these studies evaluated the impact of early TUC 

removal in men with a proven anastomotic leakage. In our analysis performing a 

cystogram without changing management, i.e., removing TUC the same day, a more 
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accurate assessment of the benefits of prolonged TUC use in men with VUA leakage 

at cystogram could be assessed. Anastomotic leakage was observed in 24% of 

cases but severe cystogram leakage as graded by Williams (3) and Nadu [13] (grade 

3) occurred in less than 4% of cases. 

Leakage incidence 

The incidence of leakage was similar for cohorts A and B supporting the notion that 

both cohorts were comparable. Several postoperative outcome parameters were 

significantly different between the cohorts. In men with early TUC removal (cohort B) 

we observed a higher frequency of AUR after TUC removal as well as more voiding 

complaints 6 months after surgery. This observation can be explained by anastomotic 

problems caused by early TUC removal. Gratzke et al. (2) also found a trend towards 

a higher AUR rate in men with early compared to later TUC removal after RARP. We, 

for the first time, confirm these observations and show the longer term untoward 

effects of early TUC removal.  

Men in cohort A had a lower risk of AUR and postoperative LUTS compared to men 

in cohort B. This was in particular the case in men with grade 2–3 leakage on 

cystogram in cohort B. 

James et al. (18) removed the TUC in selected patients 2 days after RARP and 17% 

of the patients developed AUR. These results were also found by Nadu et al. (13), 

re-catheterization for AUR was needed in 10% of cases. In cohort B of our analysis, 

we removed the TUC after 11 days (mean), 6% of the patients (n = 7/120) developed 

AUR requiring recatheterisation. This was associated with the grade of leakage on 

cystography: 14% of patients (n = 2/14) with grades 2 and 3 leakage and 4.7% 

of patients (n = 5/105) without leakage or grade. In a recent study, Gratzke et al. (2) 

showed that 8% of the patients had AUR when the catheter was removed 6 days 

after RARP without a cystogram which is similar to our AUR rate in men with catheter 

removal regardless of cystogram findings but higher than the AUR rate in men 

that had TUC removal only after non-leakage on cystogram. In men without leakage, 

no difference in AUR rate was observed between cohorts A and B. In accordance 

with previous studies (3, 5, 14), the AUR in patient with leakage 
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on cystogram was infrequent (2–3%) in cohort A. We observed in cohort B a higher 

AUR incidence in men with leakage on cystogram, especially in men with leakage 

grades 2 and 3 (15–25%). The risk of LUTS at 6 months was also doubled in this 

cohort. These findings indicate that early TUC removal in men with grade 2–3 VUA 

leakage on cystogram should be avoided to reduce AUR and LUTS whereas in men 

with low-grade leakage longer TUC use did not reduce the risk of AUR or LUTS at 6 

months. To detect VUA leakage, a more selective approach to cystogram use after 

RARP could reduce the unnecessary application of imaging but still reduce toxicity of 

early TUC removal in men with leakage. We, therefore, studied the characteristics 

that could predict grade 2–3 VUA leakage. Men with TUC removal independent of 

cystogram findings (cohort B) underwent a Sachse urethrotomy more often than men 

in cohort A. The difference between both cohorts was significant for men with grades 

2 and 3 leakage on cystogram. 

Risk factors 

In a multivariate analysis, we found that prostate size and preoperative voiding 

problems as assessed by the EORTCQLQ-Pr25 Domain 1 score were both predictive 

of grades 2 and 3 leakage at cystogram. In men with larger prostates the VUA may 

be more amenable to leakage due to the fact that a bladder neck reconstruction is 

needed or alignment of the bladder and urethra is more problematic. 

Increased bladder wall thickness, infection or reduced bladder size may be 

explanations why we found that men with preoperative LUTS have a similarly 

increased risk of postoperative leakage on cystogram. Performing cystograms 

in men with larger prostates and preoperative voiding problems may significantly 

reduce the AUR rate and voiding complaints 6 months postoperatively, by increasing 

the length of catheter use in grade 2–3 leakage up to 3 weeks. 

Limitations 

The study has limitations associated with the retrospective setup and the non- 

prospective randomized setting. 

A second limitation of the study is the fact that no median fibrous raphe 

reconstruction was applied. This reconstruction was described to reduce anastomotic 

tension and may prevent anastomotic leakage [17]. We selected for functional 
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outcome assessments 6 months after prostatectomy since these may seriously 

hamper patient recovery to daily activities. Longer follow-up may reveal differences 

between groups; however, earlier studies showed that the majority of VUA-related 

problems occurred early [2] and may improve over time [1]. 

Conclusions 

Our data corroborate earlier observations that post-RARP cystograms reveal VUA 

leakage in a significant percentage of men. Unlike earlier reports, our findings on a 

large cohort of men suggest that a risk-adapted decision of cystogram performance 

may improve AUR rate and voiding outcome after RARP, and may reduce the need 

of postoperative urethrotomy. Men with low-grade leakage on cystogram may safely 

undergo earlier TUC removal; however, cystograms should be considered in men 

with larger prostates and preoperative LUTS to improve functional outcome with 

longer TUC use upon VUA leakage. 
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Section III: Erectile dysfunction after Robot Assisted 

Radical Prostatectomy 
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Abstract 

Background: Non-surgical factors may contribute to recovery of erectile function (EFR) after 
Robot Assisted Radical Prostatectomy (RARP). 

Objectives: to assess the role of non-surgical factors including physical activity in baseline 
Erectile Function (EF) and EFR after prostatectomy.  

Methods: Patient Reported Measure Outcomes questionnaires from patients with localized 
prostate carcinoma who underwent a RARP with a postoperative follow up (FU) of 3 years. 
EFR was defined as at least 70% EF recovery of baseline IIEF-EF. Physical activities was 
defined as no activity at all, once a week and ≥ 2 a week.  

Outcomes: The main outcomes of this study is the role of physical activity in recovery of 
erectile function after RARP. 

Results: In total 804 patients were included. At baseline, age, lower urinary tract symptoms 
(LUTS), having a partner and former smoking were significantly associated (p<.001) of EF. 
Postoperatively, the extent of nerve sparing and baseline EF were strongly associated with 
EFR (p<.001). Physical activity ≥ 2 a week predicted EF but only beyond 6 months of FU 
(p=.005, p=.028 and p=.007 at 1, 2 and 3 year FU respectively). Comorbidities, BMI and the 
use of medications known to affect EF were not predictive of EFR. 

Clinical Implications: Our findings suggests that besides clinical factors, lifestyle may also 
play a role in recovery of erectile function. 

Strengths & limitations: A notable aspect of the study is the comprehensive three-year 
post-operative follow-up, involving 804 patients. This long-term follow-up of EFR results is 
unprecedented in the existing literature. The main limitation of the study is its retrospective 
nature, although the prospective administration of questionnaires ensured a robust outcome 
assessment with a high response rate of 84-90%. Another limitation arises from using the 
IIEF-EF questionnaire, which measures erection quality but not overall sexual activity. 
Additionally, defining erectile function recovery (EFR) after RARP based on a return to 70% 
baseline IIEF-EF score may lack consensus in the literature. 

Conclusions: Age, LUTS, having a partner and former smoking were baseline associated 
with EF prior to RARP. Baseline EF and extent of nerve sparing jointly predicted EFR. 
Intensive physical activity was an independent predictor of EFR beyond the first year after 
RARP.  
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Introduction 

The incidence of newly diagnosed prostate cancer (PCa) in 2020 was nearly 1,5 

million worldwide.1  Robot-Assisted Radical Prostatectomy (RARP) is the main 

surgical treatment for localized PCa with the aim of oncological control and 

preservation of urinary continence and erectile function (EF). 

The prevalence of erectile dysfunction (ED) after prostatectomy is reported with a 

range from 14% to 90%.2 The erectile function recovery (EFR) after RARP is 

depending of several factors such as age, the extent of nerve sparing and may 

improve after prostatectomy.2   

The EFR after RARP is often defined as being able to have intercourse at least a 

“few times,” “sometimes,” or “occasionally” 2 or as returning to full or 90% of baseline 

EF.3,4 

Several nomograms to predict the EFR after prostatectomy have been developed. 

These nomograms with a postoperative follow up (FU) of 2 years included 

demographic and surgical variables and also took into account the pre-operative non-

surgical factors such as comorbidities, smoking habits, and obesity.5-6  

In the general population, ED increases with age.7 In addition, comorbidities, some 

medication, mental health, smoking, alcohol consumption, and lower urinary tract 

symptoms (LUTS) also correlate with ED.7-9   Moreover, EF may improve when 

physical activity increases.10  

We hypothesized that the known risk factors of ED in the general population and the 

non-surgical factors of earlier published nomograms5-6 could contribute in predicting 

EFR after RARP in addition to known surgical factors such as nerve-sparing. We 

assumed that a 3-year follow-up could predict EFR more accurately than 2 years as 

the EFR after RARP is a lenghty process.11  

The primary aims of our analysis were to identify non-surgical predictors of baseline 

EF in a population of men who opted for prostatectomy for localized PCa and to 

assess the role of these variables on EFR after RARP. For this, we studied data from 

a prospective cohort with longer term (3 year) FU. 
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1. Methods 

1.1 Study population 

Between April 2012 and October 2019, men were prospectively enrolled in a cohort 

at the Netherlands Cancer Institute (NCI). All men had localized or locally advanced 

prostate cancer and underwent primary RARP. The participant PRISMA chart is 

illustrated in Figure 1. Patients who completed the International Index of Erectile 

Function (IIEF)12 questionnaire at 2 or 3 years postoperatively follow-up were 

included. The institutional review board of the NCI approved the study (IRBd23-019). 
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1.2 Data 

The following data were collected from the prospective institutional database: age, 

body mass index (BMI), pre-operative prostate-specific antigen (PSA), pathological 

tumor (pT) stage, postoperative Gleason score, preoperative and postoperative 

comorbidities, use of medication, physical activity, and partner.  

1.3. Outcome assessment 

We sent questionnaires prospectively to patients preoperatively, at 6, 12, 24 and 36 

months after RARP.  

The EF was assessed using the IIEF questionnaire.12 Answers from the EF domain 

of the IIEF (IIEF-EF) resulted in a score between1-30. Normal EF was defined as an 

IIEF-EF score ≥22.13 To operationalize EFR, we analyzed the correlation between 

the EFR using the baseline IIEF-EF score and the satisfaction with overall sex life 

(question 13 of the IIEF: “How satisfied have you been with your overall sex life?”) at 

each time point of FU, regardless of use of phosphodiesterase 5 inhibitors (PDE-5i). 

We included in the analysis an EFR of 60%, 70%, 80% and 90% of baseline EF and 

observed that satisfaction increased up to an EFR 70% of baseline and revealed no 

further improvement in satisfaction with higher percentages than 70%. Therefore, a 

recovery of 70% from baseline IIEF-EF was defined as EFR. 

The International Prostate Symptoms Score (IPSS)14 was used to measure 

the severity of LUTS. LUTS was defined as an IPSS score ≥8. 

The comorbidities were assessed by number of comorbidity (none, 1, 2 or more 

comorbidities) and by type of comorbidity (diabetes mellitus, hypertension, CVA-TIA, 

ischemic and cardiovascular disease, peripheral arterial disease, congestive 

obstructive pulmonary disease, Parkinson disease, and depression).  

Use of medication which impacted EF as defined by Gordijn et al9 was assessed as: 

no use of medication affecting EF, use of medication affecting EF.   

Physical activity was divided into: no physical activity, physical activity (walking, 

running, fitness, swimming, cycling) once a week and physical activity ≥ 2 a week. 

The duration of the activity was not reported. 
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Smoking habits was defined as never smoking, ex-smoking, current smoking. Alcohol 

status was divided into: No use of alcohol, 1-7 units/week, 8-13 units/week and ≥ 14 

units/week. 

The extent of per-operative nerve sparing was obtained using the Fascia 

Preservation (FP) Score15 ranging from 0 to 12 (0 equals no nerve sparing and 12 

complete nerve sparing) and was arbitrarily divided into 4 categories (FP Score 1-3, 

4-6, 7-8 and 9-12).  

Non-surgical factors associated with at least 70% EFR were the primary outcome. 

Preoperative factors associated with EF as measured with IIEF-EF score ≥22 were 

the secondary outcomes.  

1.3 Statistics 

Data were summarized by frequency and percentage for categorical variables and 

mean for continuous variables. 

Descriptive analysis was performed for patients, stage tumor, surgical characteristics, 

smoking habits, alcohol consumption, partner status and comorbidities. 

We dichotomized the baseline EF in normal erection (IIEF-EF score ≥ 22) versus ED 

(IIEF-EF score <22).  

A univariate analysis was performed with pre and postoperative variables to 

determine the factors predicting postoperative EF and EFR. Only variables with a 

statistically significant univariate association (p<0.05) were included in a multivariable 

logistic regression model with estimated Odds ratio’s (ORs) and 95% CIs. A p-value 

of <0.05 was considered statistically significant. Categorical postoperative predictors 

included in the model for 70% return to baseline EF after analysis were: age, FP 

score, preoperative IIEF-EF Score, physical activities, smoke status, partner status. 

All analyses were carried out with IBM SPSS Statistics V27.0 (SPSS INC., Chicago, 

Ill). 
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2 Results 

2.1 Pre-and postoperative patient characteristics 

Data were available for 804 patients. Patients were on average 64 years old (SD 6.3) 

at surgery. The mean BMI was 26.0 kg/m2. Patients had LUTS in 50%. Most patients 

were former smokers (67%) and had a partner (93%). Half of the patient population 

(53%) was physically active. Baseline patients’ characteristics are presented in Table 

1.  

Before RARP, 49% of patients had ≥1 comorbidities. The percentage of patients with 

comorbidities increased to 56% after 3 years of FU following RARP (Table 2).   
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Table 1: Patients characteristics (n=804) 

Preoperative characteristics 

Age mean in years (SD) 64,41 (6,33) 

PSA mean in ng/l (SD) 9,96 (7,70) 

BMI mean (SD) 26,02 (3,01) 

IPSS ≥ 8 (%) 401 (50%) 

Physical activity (%)  

No physical activity at all 427 (53%) 

Physical activities once a week  267 (33%) 

Intensive physical activities 
more than once a week 

90 (11%) 

Missing 20 (3%) 

Smoking habits (%)  

Currently smoking 61 (8%) 

Former smoker 543 (67%) 

Never smoke 198 (25%) 

Unknown 2 (0,2%) 

Alcohol use (%)  

No alcohol/ Occasionally 133 (16%) 

1-7 glasses/ week 325 (40%) 

8-13 glasses/ week 136 (17%) 

≥ 14 glasses/ week 210 (26%) 

Partner status (%)  

Female partner 726 (90%) 

Male partner 20 (2,5%) 

No partner 58 (7%) 

During FU: divorced, partner 
died, partner had serious health 
issue 

15 (2%) 

Postoperative surgical factors 

Gleasonscore (%)  

6-7 747 (93%) 

8-9-10 57 (7%) 

Pathological stage (pT)  

pT2 (a-b-c) 591 (74%) 

pT3 (a-b) 213 (26%) 

IIEF-EF ≤21 (%) 399 (50%) 

IIEF-EF ≥ 22 (%) 405 (50%) 

FP Score (%)  

Score 1-3 204 (25%) 

Score 4-6 350 (44%) 

Score 7-8 144 (18%) 

Score 9-12 106 (13%) 
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Table 2: Follow up ongoing comorbidities (n=804) 

Comorbidity (%) Before RARP 1 year 2 years 3 years 

None 418 (52%) 401 (50%) 381 (47%) 358 (45%) 

1 comorbidity 265 (33%) 274 (34%) 270 (34%) 280 (35%) 

2 comorbidities 92 (12%) 95 (12%) 115 (14%) 122 (15%) 

>2 comorbidities 29 (4%) 34 (4%) 38 (5%) 44 (6%) 

TIA/CVA 28 (4%) 30 (4%) 36 (5%) 42 (5%) 

Diabetes Mellitus 43 (5%) 44 (5%) 46 (6%) 48 (6%) 

Hypertension 244 (30%) 247 (31%) 253 (31%) 260 (32%) 

Ischemic hart disease 47 (6%) 49 (6%) 56 (7%) 60 (8%) 

Cardiovascular 

diseases 

64 (8%) 75 (9%) 84 (10%) 97 (12%) 

Peripheral arterial 

disease 

16 (2%) 18 (2%) 18 (2%) 21 (3%) 

COPD/Astma 54 (7%) 57 (7%) 62 (8%) 62 (8%) 

Hypercholesterolemia 105 (13%) 106 (13%) 109 (14%) 117 (15%) 

Neurological disease 

included Parkinkson 

6 (0,7%) 9 (1%) 14 (2%) 18 (2%) 

Psychiatric disease 

included depression 

20 (2,5%) 27 (3%) 32 (4%) 32 (4%) 

Sleep apnea 39 (5%) 42 (5%) 47 (6%) 51 (6%) 

 

2.2 Predictors preoperative erectile function 

A multivariable model including preoperative factors that were univariately associated 

with good erectile function (Table 3), showed that having a partner was a positive 

predictor of baseline IIEF-EF ≥22. In contrast, older age, higher IPSS, and being a 

former or current smoker were negative predictors of IIEF-EF ≥22 (p<.001). 
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Table 3: Preoperative predictive factors of baseline erectile function (IIEF-EF ≥22) 

                       Multivariable analysis predictive factors of preoperative erectile 

function 

 OR (95% CI)     p value 

Age 0.93 (0.91-0.96) <.001 

Having a sexual partner  2.97 (1.66-5.33) <.001 

IPSS ≥8 0.95 (0.93-0.98) <.001 

Use of medicine with impact on 

EF 

0.80 (0.52-1.22) .293 

Physical activity   

No physical activity at all  1 [Reference]  

Physical activity once a week 1.19 (0.85-1.68) .310 

Intensive physical activity more 

than once a week 

0.98 (0.58-1.67) .947 

Smoking habits   

Never smoke 1 [Reference]  

Former smokers 0.47 (0.32-0.70) <.001 

Current smokers 0.48 (0.25-0.92) .026 

Comorbidities   

No 1 [Reference]  

1 comorbidity 0.94 (0.63-1.42) .782 

≥2 comorbidities 0.69 (0.40-1.19) .187 

OR: odds ratio. CI: confidence interval. p<0.05 
Abbreviation: IIEF-EF International Index Erectile Function-Erectile Function. IPSS: International  
Prostate Symptom Score. EF: Erectile Function 

2.3 Surgical and non-surgical predictors of erectile function recovery 

At 6, 12, 24 and 36 months postoperatively, 27% (n=184/672), 35% (n=244/699), 

39% (n=270/695) and 38% (n=275/729) of patients returned to at least 70% of 

baseline IIEF-EF, respectively. LUTS decreased postoperatively to 31% (n=222/725) 

of patients at 36 months.  

As shown in table 4, the extent of erectile nerve sparing was a strong and positive 

surgical predictor of EFR at all follow-up time points (p<.001). Being physically active 

≥ 2 a week was also a positive predictor of EFR which reached statistical significance 
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at 12, 24 and 36 months. Having a partner was positively associated with EFR, but 

only reached statistical significance at 12 months. In contrast, higher baseline IIEF-

EF was a negative predictor of EFR at all follow-up time points (p<.001), i.e. patients 

with high IIEF-EF scores were less likely to return to 70% of the baseline erectile 

functioning.  

Older age, being a former smoker, and current alcohol consumption were also 

negative predictors of EFR at different follow-up time points. Current smoking, having 

co-morbid conditions, higher BMI or the use of medications affecting EF were not 

predictive of EFR. 
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Table 4: Postoperative predictive factors of at least a 70% recovery of erectile 

function 

                             Multivariable analysis predictive factors of postoperative erectile function 

  6 months (n=651) 12months (n=683) 24 months (n=674) 36 months (n=708) 

  OR (95% 

CI) 

p 

value 

OR (95% CI) p 

value 

OR (95% CI) p 

value 

OR (95% 

CI) 

p 

value 

                                                                      SURGICAL FACTORS  

FP Score         

1-3 1 

[Reference] 

  1 

[Reference] 

  1 [Reference]   1 

[Reference] 

  

4-6 1.35 (0.79-

2.31) 

.277 1.56 (0.97-

2.50) 

.067 2.27 (1.41-

3.65) 

<.00

1 

1.95 (1.23-

3.08) 

.004 

7-8 4.27 (2.22-

8.22 

<.001 3.86 (2.19-

6.81) 

<.00

1 

4.83 (2.73-

8.57) 

<.00

1 

3.84 (2.21-

6.66) 

<.00

1 

9-12 7.12 (3.47-

14.60) 

<.001 5.82 (3.09-

10.98) 

<.00

1 

8.73 (4.56-

16.74) 

<.00

1 

6.19 (3.36-

11.42) 

<.00

1 

                                                                      NON SURGICAL FACTORS 

Baseline 

IIEF-EF score 

0.90 (0.88-

0.92) 

<.001 0.93(0.91-

0.94)  

<.00

1 

0.94 (0.92-

0.95) 

<.00

1 

0.93 (0.92-

0.95) 

<.00

1 

Age 0.95 (0.92-

0.98) 

.004 0.97 (0.94-

1.00) 

.091 0.96 (0.93-

0.99) 

.007 0.97 (0.94-

1.00) 

.048 

Having a 

partner 

1.85 (0.92-

3.75) 

.087 2.13 (1.12-

4.05) 

.021 1.10 (0.60-

1.99) 

.776 1.07 (0.59-

1.92) 

.831 

Use of 

medication 

affecting EF 

0.88 (0.51-

1.50) 

.638 0.67 (0.42-

1.08) 

.104 0.72 (0.45-

1.17) 

.184 0.76 (0.47-

1.23) 

.270 

Physical 

activity 

        

No  physical 

activity at all 

1 

[Reference] 

 1 

[Reference] 

 1 [Reference]  1 

[Reference] 

 

Physical 

activity once a 

week 

0.89 (0.56-

1.42) 

.635 1.29 (0.87-

1.93) 

.205 1.41 (0.95-

2.09) 

.090 1.12 (0.76-

1.64) 

.565 

Intensive 

physical 

activity more 

than once a 

week 

1.63 (0.86-

3.10) 

.137 2.25 (1.28-

3.95) 

.005 1.91 (1.07-

3.40) 

.028 2.18 (1.24-

3.84) 

.007 

Alcohol 

status 
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No [Reference]   [Reference]   [Reference]   [Reference]   

1-7 units/week 1.39 (0.79-

2.44) 

.256 0.77 (0.47-

1.26) 

.296 0.56 (0.35-

0.92) 

.022 0.76 (0.47-

1.23) 

.264 

8-13 

units/week 

0.80 (0.39-

1.62) 

.538 0.81 (0.44-

1.47) 

.484 0.45 (0.25-

0.82) 

.009 0.73 (0.41-

1.33) 

.310 

≥ 14 

units/week 

0.76 (0.40-

1.44) 

.397 0.72 (0.42-

1.24) 

.235 0.82 (0.48-

1.42) 

.485 1.23 (0.73-

2.08) 

.443 

Smoking 

habits 

        

Never smoke 1 

[Reference] 

 1 

[Reference] 

 1 [Reference]  1 

[Reference] 

 

Former 

smokers 

0.75 (0.46-

1.24) 

.267 0.70 (0.45-

1.09) 

.116 0.77 (0.50-

1.19) 

.248 0.64 (0.41-

0.98) 

.040 

Current 

smokers 

1.80 (0.81-

3.97) 

.147 1.25 (0.62-

2.54) 

.536 1.32 (0.65-

2.68) 

.448 1.09 (0.54-

2.23) 

.806 

BMI (kg/m2)         

≤24,99 1 

[Reference] 

 1 

[Reference] 

 1 [Reference]  1 

[Reference] 

 

Between 25 

and 29,99 

1.19 (0.77-

1.83) 

.438 1.08 (0.74-

1.56) 

.700 1.09 (0.75-

1.59) 

.643 0.92 (0.64-

1.33) 

.662 

≥30 0.80 (0.36-

1.75) 

.571 0.76 (0.38-

1.53) 

.439 1.05 (0.54-

2.05) 

.892 0.82 (0.43-

1.58) 

.560 

Comorbiditie

s 

        

No 

comorbidity 

1 

[Reference] 

 1 

[Reference] 

 1 [Reference]  1 

[Reference] 

 

1 comorbidity 1.24 (0.74-

2.01) 

.415 1.17 (0.74-

1.84) 

.499 1.06 (0.68-

1.65) 

.809 1.29 (0.82-

2.03) 

.275 

≥2 

comorbidities 

0.98 (0.47-

2.06) 

.959 1.13 (0.60-

2.14) 

.695 0.86 (0.47-

1.57) 

.613 0.80 (0.44-

1.45) 

.467 

OR: odds ratio. CI: confidence interval. p<0.05 
Abbreviations: IIEF-EF: International Index Erectile Function-Erectile Function; EF: Erectile Function; BMI: Body 
Mass Index. 

 

3.0. Discussion 

This study identified preoperative factors associated with EF and non-surgical 

predictors of EFR during 3-years ongoing FU after RARP.  

In this hospital cohort of 804 men, baseline IIEF-EF score ≥22 was 50% and 

decreased with age, smoking habits, absence of partner and LUTS but did not 
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correlate with comorbidities, alcohol consumption, or physical activity. Our 

preoperative findings corroborated a previous study that showed ageing and LUTS 

as risk factors of ED.7  

Preoperatively, LUTS was a strong predictor of ED but not postoperatively. The 

relationship between LUTS and ED is complex and influenced by multiple different 

factors. While LUTS may coexist with ED it may not reliably predict the likelihood of 

EFR due to the multifactorial nature of both conditions. This could explain that LUTS 

was not a strong predictor of EFR.   

The primary aim of this study was to identify non-surgical predictors of EFR.  

 After RARP, EFR was observed in 35% of men at 1 year and slightly increased to 

38% after 3 years. The strongest predictor of EFR at all postoperative intervals was 

the extent of nerve sparing. This observation is in line with earlier data that showed 

nerve sparing as an important predictor of EFR using a more simple definition of 

nerve sparing by Sanda et al16.  

When compared to the predictors of EF at baseline, besides nerve sparing, older age 

was found to negatively predict EFR irrespective of FP-score at 3 of 4 postoperative 

intervals. Mulhall et al. have also shown that, in addition to nerve sparing, young age 

contributes to EFR.6  

At 3-year follow-up, each additional year of age at the time of RARP reduced EFR by 

3%, underpinning the role of aging on surgical recovery.17 Comorbidities, current 

smoking, BMI, use of medication affecting EF, and having a partner were not 

predictive of EFR. In our analysis, current smokers constituted a small group (8%), 

which may explain why there was no association between current smoking and ED.    

During a 3 year postoperative FU a 7% increase in incidence of comorbidities was 

observed when compared to baseline. The number of comorbidities, including those 

that additionally developed during follow up, was not predictive of EFR at any 

postoperative interval. Likewise, alcohol consumption, medication, smoking habits, 

BMI, and presence of a partner were not consistently predictive of EFR. The number 

of comorbidities during the FU slowly increased, which is understandable as patients 

age, but this increase had no impact on EFR. Mulhall et al.6 had similar results, 
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pointing out that comorbidities might have a predictive value early on, but are less 

relevant in FU.  

In a recent systematic review smoking was associated with delayed EFR after RP.18 

Our study showed that 3 years postoperatively former smoking was negatively 

associated with EFR (OR 0.64 CI 0.41-0.98, p=.04). Also preoperatively, former 

smoking was a strong predictor of ED but was not consistently predictive of EFR at 

other time points, postoperatively. This might be explained by the fact that erectile 

function can improve one year after quitting smoking but has little effect on patients 

who already developed severe ED.19 Our patient population had mostly severe ED 

after RARP, this could explain why a minimal effect of former smoking was not a 

consistent predictor of EFR.    

Obesity is usually associated with ED7, but we were unable to confirm an association 

before or after surgery, as BMI was not predictive. This can be explained that 

patients selecting  RARP for treatment are generally in good performance status and 

BMI in the study population was relatively low (26 kg/m2).   

Interestingly, although physical activity was not predictive of baseline EF, beyond 1 

year of FU, intensive weekly physical activity was a predictor of EFR independent of 

patient age and extent of nerve sparing. It is surprising that physical activity in our 

study was not predictive of baseline EF as physical activities are associated with 

lower risk of ED in the general population.20 This discrepancy could be explained by 

differences in population: men with localized prostate cancer who opt for 

prostatectomy generally have better health 21;22 also reflected by up to 47% of men 

with at least one physical activity in the current cohort. 

Physical activity did not predict EFR in the first year after RARP, but that intensive 

physical activity was predictive of EFR from the first year FU onwards. Jones et al.23 

showed in a small randomized study that physical activity did not improve EF 6 

months after RP. It is well known that EFR after RARP is a lengthy process lasting up 

to 3 years11 and our study suggests that intensive physical activities could contribute 

to EFR at longer intervals after RARP. We assume that intense physical activity 

played an important role in EFR in our study because RARP caused damage to the 

nerves and blood vessels responsible for erectile function. Regular exercise can 

improve blood circulation and can also stimulate the formation of collateral blood 
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vessels, improving blood flow to the pelvic region, which can help restore erectile 

function.24 

Limitations 

The retrospective nature of treatment analysis is the main limitation. We sent 

questionnaires to patients prospectively, however, and therefore consider the 

outcome assessment as solid, with a high response rate between 84-90%.  

The use of the IIEF-EF questionnaire to assess EF poses a limitation. IIEF-EF is 

used to measure the quality of erection and not patients' sexual activity (this is a sub-

question of the IIEF-15).25  

The definition of EFR after RARP could also be considered a limitation. There is no 

consensus in the literature about the EFR after prostatectomy. We therefore 

assumed that the definition of EFR was achieved when at least 75% of men were 

satisfied with their sexual life as was obtained with a 70% return to baseline IIEF-EF 

score. A higher percentage return to baseline IIEF-EF score was not associated with 

a higher satisfaction rate in our cohort. 

The duration of physical activity was not defined. This could be a limitation, but 

studies on both supervised exercises lasting 30 to 60 minutes and unsupervised 

exercises with no knowledge of duration have shown that physical activity improves 

erectile dysfunction in the general population.10   

Strength of the study: 

A strong aspect of the study is the 3-year post-operative follow-up of prospectively 

documented functional outcome results from 804 patients with high response rates 

(84-90%). The long interval of EFR follow up is unique in the literature. Nomograms5,6 

to predict EFR after RARP generally are limited to FU of 2 years whereas we showed 

improvement up to 3 years.   

The comparison of baseline and FU non-surgical variables highlighted the role of 

factors other than those related to surgery alone, such as the importance of intensive 

physical activity in the recovery of EF after RARP that have not earlier been reported. 
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4.0 Conclusion 

In men who opted for prostatectomy as treatment for localized prostate cancer, 

baseline EF was associated with age, having a partner, LUTS, and smoking habits.  

Postoperatively, the extent of nerve sparing was the strongest predictor of both short 

and longer-term EFR. Baseline EF was the strongest non-surgical factor predicting 

EFR, independent of nerve sparing whereas other factors impacting baseline erectile 

function were not consistently predictive of recovery, such as the age and smoking 

habits.  

Intensive physical activity was an independent predictor of EFR beyond the first year 

after RARP. Support for postoperative physical activity programs could be 

implemented to improve recovery of EF after RARP.     
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Abstract 
 
Background: Preservation of erectile function is an important postoperative quality of life concern for 

patients after robot-assisted radical prostatectomy (RARP) for prostate cancer. Although erectile 

function may recover, many men continue to suffer from erectile dysfunction (ED). 

Aim: This study aims to determine whether satisfaction with sexual life improves in patients with ED 

after RARP and which factors are associated with satisfaction during follow-up. 

Methods: A review was carried out of a prospectively maintained database of patients with prostate 

cancer who underwent a RARP between 2006 and 2019. The “International Index of Erectile Function” 

questionnaire was used to describe ED (range 5-25), overall satisfaction with sexual life and sexual 

desire (range for both: 2-10). Patients with ED due to RARP were compared with those without ED 

after RARP. Mixed effect model was used to test differences in satisfaction over time. Mann-Whitney 

U tests and multiple logistic regression were used to assess factors associated with being satisfied at 

24 and 36 months. 

Outcomes: The main outcomes of this study are the overall satisfaction with sexual life score over 

time and factors which influence sexual satisfaction. 

Results: Data of 2808 patients were reviewed. Patients whose erectile function was not known (n= 

643) or who had ED at the baseline (n=1281) were excluded. About 884 patients were included for 

analysis. They had an overall satisfaction score of 8.4. Patients with ED due to RARP had mean 

overall satisfaction scores of 4.8, 4.8, 4.9, and 4.6 at 6 mo, 12 mo, 24 mo, and 36 mo. These scores 

were significantly lower than those of patients without ED at every time point. In multiple regression 

analysis, higher overall satisfaction score at the baseline and higher sexual desire at 24 and 36 

months' follow-up were associated with satisfaction with sexual life at 24 and 36 months’ follow-up. No 

association was found for erectile function. 

Clinical implications: Interventions focusing on adjustment to the changes in sexual functioning 

might improve sexual satisfaction; especially for those men who continue to suffer from ED. 

Strengths & Limitations: Strengths of this study are the large number of patients, time of follow-up, 

and use of multiple validated questionnaires. Our results must be interpreted within the limits of 

retrospectively collected, observational data. 

Conclusion: Satisfaction with sexual life in men with ED due to RARP may take a long time to 

improve. One could counsel patients that sexual satisfaction is based on individual baseline sexual 

satisfaction and the return of sexual desire after RARP 
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Prostate cancer; Erectile dysfunction; Sexual satisfaction; Radical prostatectomy 
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Introduction 

Prostate cancer is the second most common cancer among men.1 Robot-assisted 

radical prostatectomy (RARP) is one of the recommended treatment options for 

localized prostate cancer with a long-term survival benefit.2 Given the expected long-

term survival after RARP, functional outcomes are of utmost importance.3 The most 

common side effect of RARP is erectile dysfunction (ED). Reported rates of ED after 

RARP range between 10% and 90%. These wide ranges are due to differences in 

patient selection, surgical approaches, and heterogeneous definitions of ED.4-6 ED is 

an important postoperative concern for patients, which is known to negatively impact 

quality of life (QoL).7 In addition, ED is associated with anxiety, depressive symptoms, 

low self-esteem, and diminished intimate relationships with the partner.3,8 Despite 

refinement of nerve-saving operative techniques, the introduction of robotic surgery 

and the combination with penile rehabilitation programs,9,10 a recent study failed to 

show an increased likelihood of erectile function recovery after RARP, in the last 

decade.11 Currently, a great deal of attention is being paid to predicting ED and the 

chances of long-term improvement of erectile function after RARP.12-16 The overall 

chance of having adequate erectile function after RARP has been reported to be 

35%.17 The most well-known factors for improvement of erectile function include 

patient's age, comorbidities, nerve-sparing status, and preoperative erectile 

function.18,19 Information on the probability of improvement of erectile function is 

important when counseling patients about their expected erectile function and so that 

they can be offered support if needed. Patients who reach their baseline erectile 

function will not necessarily regain sexual satisfaction.20 In addition to ED, sexual 

changes after RARP include loss of penile length, reduced sexual desire, and orgasmic 

dysfunction including painful orgasm and climacturia.21-23 Some men reported that they 

did not find sexual changes problematic or they may cope successfully with such 

issues.24 Whether satisfaction with sexual life improves in patients with ED due to 

RARP has been less frequently investigated. Primary objective of our study was to 

examine if overall satisfaction with sexual life of patients without ED before RARP and 

with ED after RARP improved over time. As secondary objective, exploration of factors 

which could be correlated with overall satisfaction during long-term follow-up in this 

group. 
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Material and methods 

Study population 

This is an observational study. All patients treated with RARP for localized prostate 

cancer, at a single center, between 2006 and 2019, were evaluated. Patients who 

underwent an RARP for prostate cancer were asked to fill in questionnaires before 

RARP and at 6, 12, and 24 months’ follow-up. From 2013 onward, patients were also 

asked to fill in an additional at 36-months’ follow-up. Questionnaires were provided 

via email or on paper. 

Patient, tumor, and surgical characteristics were available from the prospectively 

maintained genitourinary database at our hospital, including treatment and follow-up 

data. 

The following questionnaires were used: the “EORTC core quality of life 

questionnaire” (QLQ-C30), “International Index of Erectile Function 15” (IIEF-15; 

containing five areas: erectile function, orgasmic function, sexual desire, intercourse 

satisfaction, overall satisfaction),“International Prostate Symptom Score”(IPSS), 

“International Consultation on Incontinence Questionnaire Urinary Incontinence Short 

Form” (ICIQ-UI SF).25-30 

In addition, the “International Index of Erectile Function 5” (IIEF-5) was used to 

describe erectile function at the baseline and during follow-up (min-max: 1-25). The 

IIEF-5 was the score most frequently filled in by the participants during follow-up to 

determine erectile function. Hence, the IIEF-5 was used to define and categorize ED 

according the validated no ED,22-25 mild ED,17-21 mild-moderate ED,12-16 moderate 

ED,8-11 and severe ED.1-7,31 
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Table 1. Patient characteristics of patients without ED 
before RARP (n=884) 
 

Age, median (years) 62.17 (37-78), SD: 6.38 

PSA-level (ng/mL), median 
(IQR) 

11.00 (1.2-107). SD: 9.67 

Clinical T-stage  

 cT0 (%) 219 (25%) 

 cT2 (%) 505 (57%) 

 cT3 (%) 152 (17%) 

 cT4 (%) 1 (0.1%) 

 Missing 6 (0.9%) 

Pathological Gleason 
sum score 

 

 5-6 (%) 189 (21.4%) 

 7: 3+ 4 (%) 364 (41.2%) 

 7: 4+3 (%) 143 (16.2%) 

 8-10 (%) 103 (11.7%) 

 Missing 85 (9.5%) 

Pathological N-stage  

 pN0 (%) 400 (45.2%) 

 pN1 (%) 90 (10.2%) 

 pNx (%) 360 (40.7%) 

 Missing 34 (3.8%) 

Intraoperative techniques  

Fascia preservation score 
(mean) 

4.54 (range 0-12), SD 3.0 

Pelvic lymph node 
dissection 

 

Yes  501 (56.6%) 

No 371 (42.0%) 

Missing  11 (1.4%) 

Quality-of-life data  

IIEF-5 score 22.8 (17-25), SD 2.3  

Quality-of-life score 81.6 (0-100), SD 17.4 

IPSS score 5.5 (0-31), SD 6.6 

ICIQ incontinence score 1.3 (0-16), SD 2.6 
ED= erectile dysfunction; RARP= robot-assisted radical prostatectomy; 
IQR= interquartile range; SD= standard deviation; IIEF-5= international 
index of erectile function; IPSS= International Prostate Symptom Score; 
ICIQ= International Consultation on Incontinence Questionnaire. 

 

Patients were divided into 2 groups: (1) patients with mild or no ED (without ED, 17) 

and (2) patients with mild-moderate, moderate, and severe ED (with ED, < 17).26,29 

The “overall satisfaction” score (the sum of Q13 and Q14) of the IIEF-15 

questionnaire was used to describe satisfaction with sexual life. Q13 and Q14 have a 

5-point overall Likert scale: 1 indicating very dissatisfied and 5 very satisfied. 

Satisfaction was categorized as follows, “satisfied” (overall satisfaction 8) or “not 

satisfied” (overall satisfaction < 8).26 The scores of the other subdomains of the IIEF-

15 were used in accordance with score guideline of the IIEF-15 questionnaire.26 The 
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score on “quality of life” (QoL) was calculated from the QLQ-C30 in accordance with 

the EORTC QLQ-C30 Scoring Manual.32 Differences between patients with ED who 

were satisfied and not satisfied were calculated at 24-months and 36-months’ follow-

up because it is known that erectile function can still improve up to 24 months and 

beyond13,33 after surgery. Patients without ED after RARP were used as the control 

group. 

Fascia preservation score (FP score) was used as scoring system for perioperative 

nerve sparing.34 The score accounts for the full circular distribution of the periprostatic 

nerves via a 12-tier score. FP score is described as a predictor of postoperative 

erectile function.16 

Statistics 

All analyses were conducted using IBM SPSS Statistics 25. Patient, tumor, and 

surgical characteristics were described using demographic statistics. The means and 

standard deviations of questionnaire outcomes were reported. To test for differences 

in overall satisfaction between time points (baseline, 6, 12, 24, 36 months) and 

difference between overall satisfaction of patients with ED and without ED after 

RARP, a mixed effect model was used with a random intercept per patient. For 

differences of patients who were “satisfied” and those who were “not satisfied” at 24 

months and 36 months, the Mann-Whitney U test was used. Median and interquartile 

range were reported. The variables that were significant at the 0.05 level were then 

used to predict the satisfaction in separate simple logistic models in the subgroups 

with and without ED at 24 months and 36 months. Age, QoL score, IIEF-5 score, 

sexual desire (IIEF-15), and overall satisfaction score (IIEF-15) at the baseline were 

entered as explanatory variables. P-value < .05 was considered statistically 

significant. 

Ethics 

Institutional review board (number IRBd19226) approval of the Netherlands Cancer 

Institute Antoni van Leeuwenhoek Hospital was obtained. 
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RESULTS 

Demographics 

About 2808 patients treated with RARP for localized prostate cancer between 2006 

and 2019 were evaluated. Patients with ED before RARP (n=1281) and patients with 

unknown erectile function before RARP (n ¼ 643) were excluded. About 884 patients 

reported to have no ED before RARP and were included for analysis. All were 

sexually active before RARP. Their characteristics are presented in Table 1. Next, 

we divided them into a group of patients with ED due to RARP to compare with those 

who had no ED after RARP. Data were available for 467, 381, 333, and 189 patients 

with ED due to RARP at 6-mo, 12-mo, 24-mo, and 36-mo follow-up. For patients 

without ED after RARP, data were available for 93, 124, 168, and 72 patients at 6-

mo, 12-mo, 24-mo, and 36-mo follow-up, respectively. All patients without ED were 

sexually active during follow-up. Categorization of ED by different time points is 

presented in Table 2. 

 

Satisfaction 

The mean overall satisfaction of patients without ED at the baseline was 8.2 (range 

2-10, SD 1.7). Patients with ED due to RARPhad a mean overall satisfaction of 4.8, 

4.8, 4.9,and 4.6 (range 2-10, SD 1.7-2.5, p= .2) at 6, 12, 24, and 36 months' follow-

up, respectively. The patients without ED after RARP had a mean overall satisfaction 

of 8.4, 8.4, 8.1, and 8.2 (range 3-10, SD 1.4 e 1.6, p= .2) at 6, 12, 24, and 36 months’ 

follow-up, respectively (Figure 1). Scores of patients between patients with and 

without ED were significantly different (p < .01). Scores of the other subdomains of 

the IIEF-15 (erectile function, orgasmic function, sexual desire, and intercourse 

satisfaction) are provided in the supplemental information section (Supplementary 

Figures S1-S4). 
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Figure 1:  Sexual satisfaction score (range 2-10) of patients with ED after RARP 

* control group: patients without ED after RARP 

Differences Between Patients With ED Who Were Satisfied and Not Satisfied With 

Sexual Life 

Patients with ED at 24 months' follow-up, who were satisfied with sexual life at that 

moment, were compared to those with ED at 24 months who at that time were not 

satisfied with sexual life. Patients who were satisfied had a significant higher overall 

satisfaction score at the baseline, QoL score, IIEF-5 score, and sexual desire score 

than patients who were not satisfied (Table 3; p-values varied between <0.01 and 

0.03). Age, erectile function score at the baseline, IPSS, incontinence score, and FP 

score were not found to be associated (Table 3, p-values varied between 0.05 and 

0.8). In a multiple logistic regression, overall satisfaction at the baseline (OR 1.4, 

95% CI 1.1-1.8, p= .01) and sexual desire score at 24-mo (OR 1.7, 95% CI 1.4-2.1, 

p< .01) were independent predictors of overall satisfaction in patients with ED at 24 

months’ follow-up (Figure 2). 
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The same was calculated at 36 months' follow-up. Patients with ED at 36 months' 

follow-up who were satisfied had a significantly higher overall satisfaction score at the 

baseline, IIEF-5 score, and sexual desire score than those who were not satisfied 

(Table 3; p-values varied between <0.01 and 0.06). In a multiple logistic regression at 

36-months’ follow-up, the same predictors were found as at 24 months: overall 

satisfaction at the baseline (OR 2.3, 95% CI 1.13-4.88, p=.02) and sexual desire 

score at 36-mo (OR 2.1, 95% CI 1.20-3.75, p=.09). Probability of being satisfied was 

significantly lower in patients with ED due to RARP than in patients without ED after 

RARP, both at 24 months and at 36 months’ follow-up (p< .01)(Figure 2). 

DISCUSSION 

The goal of our study was to investigate if overall satisfaction with sexual life of 

patients with ED due to RARP improved over time, and to identify factors associated 

with satisfaction. We found no increase or decrease in overall satisfaction with sexual 

life between 6-months and 36-months’ follow-up. A higher overall satisfaction score 

at the baseline and a higher score on sexual desire were associated with satisfaction 

at 24 and 36 months’ follow-up. Erectile function score was not correlated with overall 

satisfaction in this group. A high satisfaction rate was observed for men with erectile 

function preservation after prostatectomy. with ED due to RARP. In a study among 
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Scandinavian patients with prostate cancer who were treated with different 

modalities, longer time since diagnosis was associated with higher sexual 

satisfaction.35 The mean time since diagnosis was 6.1 years. In our study, overall 

satisfaction with sexual life score did not increase during follow-up. It can be argued 

that adjustment to or acceptance of new sexual function and sexual satisfaction may 

take longer than 3 years. In a prospective study, Dubbelman et al found no significant 

difference between satisfaction scores 3 months and 5 years after radical 

prostatectomy.36 These findings indicate that improvement of sexual satisfaction of 

patients with ED due to RARP might occur over a long period. In addition, depressive 

symptoms occur for a longer follow-up period postoperatively and may impact sexual 

functioning for a longer period. Depressive symptoms may contribute to delay in 

improvement of sexual satisfaction in patients with ED due to RARP.38,39 In our study, 

we found no relation between overall satisfaction and age in the cohort of patients 

with ED due to RARP. The Scandinavian study described previously found that 

higher age was associated with an increase in sexual satisfaction in sexually active 

patients.35 It is known that sexual activity declines with age.40 People who are 

sexually active at an older age may well have continued their sexual activity because 

of greater sexual satisfaction and because they were able to cope with sexual 

changes. If this is the case, it would the idea that the satisfaction score at the 

baseline is important for satisfaction after treatment. 

Similar to Badr et al’s findings in their cross-sectional study among patients with 

prostate cancer treated with different modalities, we also report that a higher score on 

sexual desire was associated with greater sexual satisfaction.41 By contrast, Bravi et 

al found that patients with prostate cancer, treated with RARP, who had a high 

desire, found low erectile function to be more sexually problematic than patients with 

lower desire.24 On the other hand, men with satisfactory erections after RARP can 

also experience sexual problems, and men with impotence can be satisfied with their 

sexual life. This may indicate that erectile function may be not the most important part 

of overall satisfaction with sexual life.20,37,42-44 We believe it might be helpful to ask 

patients about sexual desire and sexual satisfaction during sexual counseling, rather 

than counseling them only about erectile function. 

Although, erectile function is associated with increased sexual satisfaction, male 

sexuality is not exclusively associated with erections. We found that preoperative 
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satisfaction is more important for postoperative sexual satisfaction than erectile 

function at the baseline or at 24-/36-months’ follow-up. Besides penile rehabilitation 

for ED, psychological interventions focusing on adjustment to the changes in sexual 

functioning and other forms of (physical) intimacy might improve sexual satisfaction; 

especially for those men who continue to suffer from ED. 

Some limitations should be considered. Our results must be interpreted within the 

limits of retrospectively collected, observational data. We only included patients 

treated by RARP and therefore our results may be not representative of other 

treatment modalities. Furthermore, we did not take into account the possible negative 

effect of adjuvant or salvage radiotherapy and androgen deprivation. Excluding these 

cases would have strengthened our conclusions. However, it can be argued that, if 

these additional treatments affected sexual satisfaction, sexual satisfaction would 

decrease over time. Overall satisfaction, however, remained constant in our study. 

ED is known to be a predictor of depressive symptoms.38 Further research could 

include a questionnaire on depressive symptoms to investigate their impact on sexual 

satisfaction after RARP. Despite these limitations, our results add important new 

insights into sexual satisfaction in patients with ED due to RARP. The large sample 

size, use of multiple validated questionnaires and 3 years’ follow up are the strengths 

of our study. 

CONCLUSION 

Satisfaction with sexual life in men with ED due to RARP did not improve between 6 

and 36 months’ follow-up, indicating improvement of satisfaction might take a long 

time. One could counsel patients that sexual satisfaction is based on individual 

baseline sexual satisfaction and the return of sexual desire after RARP. It is vital to 

present realistic, individualized expectations regarding both sexual satisfaction and 

recovery after RARP 
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Supplementary data

 

Supplementary Figure S1. Erectile function score (range 1-30) (subdomain of IIEF-15). 

 

         

Supplementary Figure S2. Orgasmic function score (range 1-10) (subdomain of IIEF-15). 

 

Supplementary Figure S3. Sexual desire score (range 2-10) (subdomain of IIEF-15). 
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Supplementary Figure S4. Intercourse satisfaction score (range 0-15) (subdomain of IIEF-15). 
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Discussion and future perspectives 

The aims of this thesis were to investigate the role of Patient-Reported Outcome 

Measures (PROMs) in the clinical setting, to develop a personalized predictive tool 

for urinary incontinence (UI) after Robot-Assisted Radical Prostatectomy (RARP) 

based on PROMs responses, and to assess how individualized prediction of UI after 

RARP impacts patients' treatment decisions. Finally this thesis examined the role of 

non-surgical factors on the recovery of erectile function after RARP, and provided a 

deeper understanding of sexual satisfaction post-RARP from the perspective of 

patients.  

The combination of PROMs and clinical data have made it possible to develop 

individualized predictors of side effects after RARP and factors associated with 

recovery of side effects. In addition, this thesis also focused on how patients perceive 

the way clinicians communicate predictors and on patients' sexual satisfaction after 

prostatectomy. The general discussion will focus on the evaluation of PROMs and 

the impact on a patient as an individual. 

When we began with the research presented in this thesis, the information given to 

patients about the side effects of prostatectomy- urinary incontinence (UI) and 

erectile dysfunction was standardised1 and based on PROMs in large cohorts of 

patients.2  This standardized information was used in shared decision making and a 

number of tools were developed to help patients choose their treatment.1 Several 

studies showed that patients post prostatectomy could regret their treatment decision 

because of post-treatment urinary incontinence, erectile dysfunction3 and negative 

impact on quality of life (QoL).4 As a clinician, we are involved in shared decision 

making (SDM) and we noticed that many patients remained dissatisfied about the 

standardized information of side effects risk after RARP that we shared with them. 

Nowadays, patients are asking for individualised information and want the PROMs to 

be taken into account during the follow up consultation.  

From our clinical experience, we know that clinicians and patients also want 

accurate/individualized prediction models/nomograms for the diagnosis and 

treatment of prostate cancer, the risk of recurrence, the risk of side-effects of 

treatment, and the impact of treatment on quality of life. Prediction models could be 

used for counseling, for individual risk assessments. In total 632 nomograms5 for 
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prostate cancer were available in PubMed in 2023! Most of the clinicians (75%) do 

not use PROMs or nomograms to predict life expectancy after localized prostate 

cancer treatment.6 One of the issues is the difficulty to implement the predictive tools.  

Most of them are not designed for clinical practice, as they are often not easy to use 

and have not been externally validated.6 In this thesis, we identified the predictors 

that have an impact on the quality of life (QoL) of patients after RARP (individualized 

continence predictor and the role of physical activity on the recovery of erectile 

function) and that enable patients to be selected for cystogram. These predictive 

tools are already implemented in our daily clinical practice to counsel patients.     

We thus used the prediction of risk of incontinence after prostatectomy in SDM but 

we did not know how patients perceived the information given. Communication with 

patients about individualized predictors of side effects after RARP is essential to 

SDM.7 As clinicians, we have not received extensive training in communication, yet it 

seems essential to improve communication between clinicians and patients. A 

framework providing structure could be developed to improve communication 

between clinicians and patients.8 We are all confident that we are communicating 

well with patients, but when we checked how the information was perceived by 

patients, we realised that improvement in communicating the personalised risk of 

side-effects after RARP needed to be individualised on patients knowledge and 

education. As clinicians, we mainly focus on the recovery of erectile function 

(erection) after prostatectomy, but we rarely take into account patients' sexual 

satisfaction. It is important to know whether patients are sexually satisfied, because 

sexuality is part of quality of life9 and it could help clinicians in counselling patients. 

 

Section I: Patient Reported Outcomes Report (PROMs) 

The aim of Patient Reported Outcome Measures (PROMs) is to capture information 

directly from patients about their health status, symptoms, functioning, and quality of 

life.10 Many different PROMs are used in health care systems.11 We currently use 5 

different PROMs to evaluate QoL, low urinary track symptoms (LUTS), urinary 

continence and erectile function pre-and-postoperatively. In our institute, these 

PROMs are mainly used for research purposes and rarely for communication 
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between clinicians and patients. We send the following PROMs to patients before 

RARP and 6, 12, 24 and 36 months postoperatively: 

- EORTC core quality of life questionnaire’ (QLQ-C30)12 

- EORTC-QLQ-PR2513 

- International Index of Erectile Function (IIEF)14 

- International Prostate Symptom Score (IPSS)15 

- International Consultation on Incontinence Questionnaire-Urinary Incontinence 

Short Form’ (ICIQ-UI SF)16  

For clinical research, a response rate of 60% in PROMs is usually required in order to 

decrease the risk of bias.17 A response rate of minimally 60% is also important as a 

threshold for statistical significance at p<0.05.18 As described in Chapter 1 we sent 

the PROMs first through a digital link and in case of non-response a paper version 

was sent out by post to patients. The response rate was very high: 98% before RARP 

and up to 80% at 1 and 2-year postoperatively. We therefore demonstrated that the 

response rate increased when a paper version of the PROMs was sent to the digital 

non-responders.  A recent Cochrane systematic review confirmed our results.19 This 

exceptionally high response rate is rare and cannot be explained solely by the mixed 

mode we use to send out PROMs: Firstly, a large number of patients with localised 

PCa are referred in our institute for treatment. We send out the PROMs before the 

first consultation and patients are motivated to respond (I suppose they maybe feel a 

bit pressurised to do their 'homework' before the first meeting with clinicians). 

Secondly, our institute is specialised in cancer and is known as a leading research 

hospital, so patients may be motivated to complete PROMs during post-operative 

follow up (FU). But in my opinion, the relationship between clinicians and patients 

plays an essential role in the response rate. It is possible that patients want to 

'please' clinicians by responding to PROMs.  

This could explain the discrepancies between PROMs and clinician reported 

outcomes (CROs). We showed in Chapters 2 and 3 that urinary continence and 

erectile function assessed during interviews with patients were weakly correlated with 

PROMs. Interesting to note is that after RARP, ED was overestimated by clinicians 

compared to PROMs whereas UI was underestimated by them. The Europa UOMO 
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patient association reached the same conclusion and recommended that clinicians 

be aware of these discrepancies in order to discuss urinary incontinence (UI) and 

erectile dysfunction (ED) during FU consultations.20 Surprisingly, the differences 

between PROMs and CROs regarding UI and ED that we demonstrated in Chapter 3 

had no impact on the subsequent management of UI and ED.  In our clinical practice, 

outpatient consultation after RARP focused mainly on identifying prostate cancer 

recurrence (PSA level), UI and ED, which may explain why these side effects were 

managed by clinicians. However, it would be wrong to conclude that PROMs are not 

needed in a clinical setting, as they are also important for detecting unrecognised 

problems and improving patient satisfaction.21  

We believe that the discrepancies between PROMs and CROs are due to two 

factors: misinterpretation on the part of clinicians and the rigid framework of PROMs. 

It's easy for clinicians to misinterpret the UI and ED. During the consultation, patients 

often admit that they have sporadic loss of urinary drops. As clinicians we may note 

in the medical file: no incontinence as patients very often mentioned that they do not 

really loose urine (when it is sporadic). On the other hand, the PROM (ICIQ-SF) does 

not allow patients to fill a response: sporadic loss of urine. To assess the severity of 

UI the ICIQ‐SF total scores (questions 1-3) are coded into four levels of incontinence: 

slight (1‐5), moderate (6‐12), severe (13‐18), and very severe (19‐21). The rigid 

framework of PROMs has already been identified by Snyder et al.22 in a randomized 

study. The inquiries within PROMs frequently lack specificity and are overly 

generalized.22 With regard to erectile function (EF) after RARP, we use the IIEF-EF 

questionnaire in the clinical setting. Once again, this validated questionnaire could be 

considered inflexible and fail to reflect patients' 'real' sexual activity, since the IIEF-EF 

focuses solely on erection quality. Not all men who score well on IIEF-EF are 

satisfied with their sex lives (Chapter 8). Consequently, the clinician must take into 

account the complete IIEF questionnaire in order to evaluate the sexual activity and 

satisfaction of patients.23 

Section II: Urine incontinence after Robot Assisted Radical Prostatectomy 

(RARP) 

As explained in the introduction, many predictive models for prostate cancer are 

available, but the clinical utility of most of these models is questionable.5 Of the 623 
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nomograms available on PubMed, only 16 are included in the EAU guidelines.5 

Nowadays, we believe that the individual estimate of the exact risk is required in our 

clinical practice. This is important not only for patients and clinicians, but also to avoid 

the cost/burden of unnecessary cystograms (Chapter 6). In this thesis, we identified 

predictors to improve patient-centered care that have an immediate impact on QoL of 

each patient as an individual and that have clinical utility.  

Urinary incontinence is one of the biggest fears of patients who undergo a radical 

prostatectomy and is strongly correlated with decisional regret.24 It is known that 

urinary incontinence after prostatectomy has a negative impact on quality of life.25 

In Chapter 4, we showed the importance of a continence predictor (CPRED) in SDM. 

Even if some studies argued to have developed personalized SDM tool in prostate 

cancer26, these tools still use general information about risk of urinary incontinence 

and erectile dysfunction after localized PCa treatments. The importance of the 

membranous urethral length (MUL) in predicting urinary incontinence after RARP has 

been demonstrated.27 The CPRED tool beside the MUL included the inner levator 

distance (ILD) and fascia preservation (FP) which also play an important role in 

urinary continence.28 Of course we are aware of some limitations. Firstly the 

measurement of the MUL differ from radiologist27 to another but a standardized 

method can optimize agreement in the MUL measurement.29 Secondly, the external 

validation of the CPRED tool is necessary to generalize our findings. Despite these 

limitations, the use of the CPRED tool in our daily clinic has improved patient’s QoL 

after RARP, because severe incontinence after RARP could be avoided when 

selecting patients at high risk of UI. Furthermore we showed that UI (even loss of 

urinary drops) after RARP negatively impacted the patient’s quality of life. The 

CPRED tool achieved our most important objective, which was to provide 

personalized information about the risk of UI after RARP to enable patients to 

consider their treatment preference and have a potential positive impact on quality of 

life after RARP.  

The CPRED tool was expressed in percentages to evaluate the risk of UI after 

RARP. In Chapter 5, we showed that clinicians often used percentage (and 

sometimes in combination with words) to explain the individual risk of UI after RARP. 

Patients appreciated this explanation but a study demonstrated that about one in five 

patient misinterpreted the percentage risk score.30 Clinicians (and researchers) like to 
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communicate with numbers with peers and also with patients but they are not aware 

that this could be a source of misinterpretation for patients. This point is crucial in the 

SDM process, as the patient could choose a treatment based on an erroneous 

interpretation of the risks. The misinterpretation of individualized risk of UI after 

RARP is not only due to the difficulty to understand percentages (numbers) but also 

probably due to emotional aspects during the consultation with the clinician. Patients 

are often stressed and anxious about their prostate cancer diagnosis31 and feel they 

have to make a choice very quickly. These emotions could distort perceptions and 

could lead to misinterpretation of the individual risk of UI after RARP. The clinician 

must therefore take these aspects into account to help patients make a well-balanced 

decision. 

In Chapter 6, we showed the importance of selective cystogram based on individual 

parameters. By selecting patients with a large prostate (≥ 50cc) and LUTS for 

cystogram after RARP, the risk of acute urinary retention and postoperative LUTS 

can be reduced. In our clinic, we previously performed a cystogram to evaluate 

possible leakage of the vesico-urethral anastomosis (VUA) after RARP in all patients. 

Guru et al.32 showed in a randomized study of 40 patients in both cohorts that the 

removal of the transurethral catheter (TUC) 8-10 days after prostatectomy was safe 

but did not show if patient’s selection for cystogram was possible. Complications can 

occur if the TUC is removed too early (higher acute urinary retention rate)33 or in 

longer TUC use (urethral strictures).34 In Chapter 6, we demonstrated that the 

incidence of acute urinary retention and Sachse urethrotomy was significantly higher 

in grade 2-3 leakage on cystogram than in grade 0-1. We have identified the 

predictors of grade 2-3 on cystogram. Predicting patients who will require a 

cystogram after RARP not only has financial implications (fewer cystograms are 

needed by selecting patients) but also has an impact on the risk of long-term 

complications and on patient’s quality of life. Based on these findings, we now only 

perform a selective cystogram after prostatectomy in our daily practice. 

Section III: Erectile dysfunction after RARP  

In Chapter 7, we showed that intensive physical activity was an independent 

predictor of erectile function recovery (EFR) beyond the first year after RARP. 

Erectile function recovered up to 3 years after RARP, which means we might use this 

result to counsel patients who will undergo RARP.   
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The fact that physical activity was associated with EFR was surprising because until 

now, no studies have shown the effect of physical activity on EFR with a long-term 

FU after RARP. This is a very important finding because it means that in addition to 

surgical factors and age, physical activity has an impact on EFR. The impact of 

modifiable lifestyle factors, such as physical activity, on prostate cancer has been 

demonstrated in several studies.35;36 An association between intensive physical 

activity and the risk of developing advanced and lethal prostate cancer has been 

demonstrated in a prospective cohort of 49160 men.35  Another study showed that 

prostate cancer patients who engaged in moderate/intensive physical activity (brisk 

walking for 3 hours or more per week) had a lower risk of biochemical progression 

than patients who did not engage in any physical activity, but the difference was not 

statistically significant.36  With regard to the association between EFR and physical 

activity after prostatectomy, studies were inconclusive.37;38 But the short follow up (≤ 

1 year) in these studies (and the elderly patient population in the study of Kazan et 

al.37) does not allow to conclude that physical activity is not associated with EFR as 

EFR after prostatectomy is a long-term process.   

The IIEF questionnaire14 assesses male sexual function and covers 5 domains: 

erectile function, orgasmic function, sexual desire, intercourse satisfaction and overall 

satisfaction.  In Chapter 7, we used the IIEF-EF questionnaire and we were aware of 

the limitation of this questionnaire as IIEF-EF is used to measure the quality of 

erection only and not patients' sexual activity and satisfaction.23 As a result, if 

patients are unable to answer these questions for various reasons (patients do not 

have a partner, have a male partner, do not have penetrative sex), they obtain poor 

IIEF-EF scores, even if they have a good erection. Consequently, clinicians should 

not focus solely on the IIEF-EF score, but should also ask patients about their sexual 

activity. 

As clinicians, we also rarely take into account the patient's sexual satisfaction. 

In a previous observational study (Chapter 8), we examined if overall satisfaction 

with sexual life of patients without erectile dysfunction (ED) before RARP and with 

ED after RARP improved over time. We demonstrated that sexual satisfaction after 

RARP is not exclusively dependent on erectile function. Sexual satisfaction in 

patients with ED after RARP did not decrease or increase compared to baseline 

(before RARP) and did not correlate with IIEF-EF score. Men who underwent nerve 
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sparing RARP had a high satisfaction rate. These results are important in counselling 

patients after RARP. As clinicians, we need to ask patients about sexual function, but 

also about sexual satisfaction, because these two aspects are very different.9   

In this thesis, we have developed predictive risk models that are used in our clinical 

practice. Several treatment options are available in localized prostate cancer. When 

all the options are compared, survival and risk of recurrence are equal.39 Patients 

must therefore make a choice based on the benefits and harms of each option.  

 

Future perspectives 

PROMs: 

As well as using PROMs to evaluate the effect of treatment, we need to use PROMs 

to improve healthcare at the individual level. 

- The PROMs used in our clinical setting are mainly for researchers and for 

assessing patients' QoL and side effects after RARP. We send five validated 

questionnaires to patients before and after RARP (at 6, 12, 24 and 36 months 

postoperatively), which represents a total of 84 questions! Despite the good 

response rate we achieve in our clinic, patients often complain about the 

length of the PROMs. We need to cluster PROMs to minimize the burden of 

completing PROMs for patients. For instance, PROMs utilized in urology may 

be customized and tailored through the implementation of computerized 

adaptive test (CAT)  approach of the EORTC40 or Patient-Reported Outcomes 

Measurement Information System (PROMIS) measures.41-42 This adaptation 

aims to enhance effectiveness, accuracy, and reduce the time patients spend 

entering data.43 

- The response to PROMs should be included in electronic medical record 

systems so that clinicians have a direct overview of patients' health problems 

and communication is not structured solely on the basis of oncology results 

(PSA after RARP).  

- For patients who are not responding to digital PROMs, we should continue to 

send a paper version to maintain a high response rate.   
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- The results of the PROMs must be available for patients. Several studies44;45 

have shown that involving cancer patients in PROMs can improve their quality 

of life after treatment. If the results of PROMs are made available to patients, 

they could also enable self-management of side effects after RARP.   

- Snyder et al.46 has shown that meter graphics, as shown in figure A, are better 

understandable and preferred by prostate cancer survivors. A recent review 

confirmed these results.47 It does not seem too complicated to build a visual 

timeline into the electronic medical records, where an individual graphic 

display would be easier to understand and be of benefit to both the patients 

and clinicians!     

 

   

Source: Snyder et al. Comprehension, utility, and preferences of prostate cancer survivors for visual timelines of patient-

reported outcomes co-designed for limited graph literacy: meters and emojis over comics. J Am Med Inform Assoc. 2022 Oct 

7;29(11):1838-1846. doi: 10.1093/jamia/ocac148. PMID: 36040190; PMCID: PMC9552288. 

- Future studies are needed to revise the PROMs (shorter PROMs)48 and to 

allow patients to give their own perception on their health/quality of life/impact 

of side effects after RARP (this will be a mixed qualitative/quantitative study). 

- Next, a study should examine patients' feedback before implementing these 

PROMs in digital records using the World Café method.49 Compared to semi-
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structured interview, the World Café method allows a large group of patients to 

participate and can help the clinician to identify priorities/ important themes for 

patients.   

 

Principles of the World Café methods. Source: Using the World Café to Improve Instructor Engagement: A Guide 

for Health Profession Opportunity Grants Programs 

(https://www.acf.hhs.gov/sites/default/files/documents/ofa/hpog_world_cafe_paper.pdf)     

 

Urine incontinence after RARP 

- Several surgical techniques have been developed to preserve continence after 

RARP50 and these techniques could be used in patients identified with a high 

risk of urinary incontinence according the CPRED tool. Consequently, severe 

urinary incontinence should no longer be present anymore after RARP. 

- Shared Decision Making should no longer be based on general clinical 

information, but on individual risks and the patient's individual expectations. 

- Clinicians should avoid the percentage in the communication of individualized 

predictive risks in the context of shared decision-making in localized prostate 

cancer. 

- Instead of using percentage, clinician should use natural frequency with 

smallest denominator (for example do not communicate 80% but 8 out 10) and 

should combine this information with graphical display format such as Icon 

Array (https://iconarray.com/) 

https://www.acf.hhs.gov/sites/default/files/documents/ofa/hpog_world_cafe_paper.pdf
https://iconarray.com/


196 

 

 

  

 

Erectile dysfonction after RARP  

- In the near future, clinicians and patients will be aware of the positive impact of 

lifestyle on recovery of side effects after RARP. We hope that prospective 

studies with long-term FU will be carried out (for example a study using a 

smartwatch to follow the physical activity of patients and other factors such as 

sleep information, heart rate etc.).   

- Sexual function and sexual satisfaction are not properly attuned to each other. 

Clinicians should therefore ask patients about these two aspects of sexuality in 

order to ensure good sexual health after RARP and to refer patients for 

psychological support if necessary. 

 

Conclusion 

By combining PROMs with clinical data, the thesis facilitated the development of 

individualized predictors for post-RARP UI, for selective cystograms and highlighted 

the factors impacting the recovery of EF, consequently advancing patient-centered 

care and refining postoperative management strategies. Insights into the role of 
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physical activity in EF recovery post-RARP were unveiled, illuminating the potential 

impact of lifestyle. The thesis also underscored the importance of considering 

patients' sexual satisfaction alongside EF, urging clinicians to adopt a holistic 

approach to sexual health counseling post-RARP. 

Furthermore, the thesis explored the discrepancies between PROMs and CROs, 

emphasizing the need for improved interpretation and integration of the PROMs into 

clinical practice. Regarding the communication of personalized risk predictors 

between clinicians and patients, more effective communication is needed and 

percentage communication should be avoided. It is preferable to use natural 

frequency with smallest denominator (8 out 10 instead of 80%).  
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Section V: Summary of results 

- Summary 
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Summary (English) 

Prostate cancer (PCa) is the most common cancer among men in the Netherlands. 

For patients diagnosed with localized/locally advanced prostate cancer, several 

treatment options are available. Robot Assisted Radical Prostatectomy (RARP) is 

one of these options. However, choosing a treatment is not an easy process for 

patients. Decision aids are available to assist patients in making treatment choices, 

but these tools are typically based on standardized information derived from previous 

clinical studies. The incidence of major side effects varies by treatment and can 

significantly impact patients’ quality of life. One possible short-term complication is 

vesico-urethral anastomosis leakage after RARP, for which a cystogram is usually 

performed in our institute to detect it. Additionally, long-term side effects after RARP 

often include urinary incontinence and erectile dysfunction. 

Patient-reported outcome measures (PROMs) play a crucial role in shared decision-

making (SDM) and counselling prior to treatment selection, as well as during post-

treatment follow-up. PROMs are not only used for clinical studies but are also 

essential for communicating with patients to help them manage the side effects of 

RARP and detect other potential problems beyond urinary incontinence and erectile 

dysfunction. 

In this thesis, we explore the role of PROMs in the clinical context, develop a 

personalized predictive tool for urinary incontinence after RARP based on PROMs 

responses, evaluate the effect of individualized prediction of urinary incontinence 

after RARP on patients' treatment decisions, highlight the role of non-surgical factors 

in the recovery of erectile function (EF) after RARP and finally try to better 

understand patients' sexual satisfaction after RARP. 

Section I: Patient-reported outcomes measures (PROMs) in clinical 

practice: from patients to clinician 

Chapter 1 investigates the response rate of digital patient-reported outcome 

measures (PROMS), followed by paper-based PROMs for digital non-responders.   

PROMS are vital for assessing medical care efficacy, necessitating a high response 

rate for accurate patient population insights. Quality of life (QoL) questionnaires in 

urology evaluate the impact of the disease and treatment, which helps other patients 
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newly diagnosed with prostate cancer make treatment decisions. Traditional paper-

based surveys, though common, face competition from cost-effective online 

questionnaires. An observational cohort study on localized prostate cancer patients 

undergoing RARP (n=297) explored the introduction of digital questionnaires and 

factors affecting response rates. Validated surveys were administered before surgery 

and at 6 months, 1 year, and 2 years post-surgery. Patients who didn't respond to 

digital questionnaires received a paper-based version. Response rates were higher 

with paper-based reminders compared to digital questionnaires (63% and 61% at 6 

and 12 months for digital questionnaires, respectively, versus 79% and 86% for 

paper-based reminders), particularly among elderly patients. Age was the strongest 

predictor of questionnaire response (p<0.05). Lack of in-person follow-up did not 

adversely affect response rates. This study is the first to sequentially compare 

response rates to web-based and paper-based quality of life questionnaires in 

prostate cancer patients, highlighting significantly higher response rates among older 

individuals. 

Chapter 2 focuses on QOL after RARP, examining recovery patterns and 

correlations between interview and questionnaire-based scores. Additionally, it 

explores the utility of single questionnaire questions as surrogates. 

Functional outcome and QOL are crucial considerations following prostate cancer 

treatment. QOL questionnaires, though comprehensive, may be impractical for 

routine use. Therefore, brief interview-assessed outcomes were compared with 

extensive validated questionnaires in patients undergoing RARP. Both approaches 

evaluated erectile function and urinary continence. Pre- and postoperative QOL data 

were collected from 925 RARP patients, with a median follow-up of 20 months. 

Improvement in erectile function and continence occurred up to 2 years post-RARP 

with both assessment methods. However, interview scores poorly correlated with 

questionnaire-based scores for continence and erectile function. Single questions 

from the questionnaire showed better correlation with domain scores. Continence 

recovery after 1 year was worse when assessed by questionnaire. Physical and 

overall QOL decline after prostatectomy, as assessed by the EORTC-QLQ-C30 

questionnaire, was better predicted by questionnaire-based scores. Continence 

scores had a greater impact on physical and overall QOL than on erectile function 

scores. In summary, it can be concluded that outcomes identified through interviews 
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overestimate functional recovery after RARP and show limited consistency with 

questionnaire-based evaluations. Continence scores are strongly correlated with 

physical and overall QOL. 

Chapter 3 compares PROMs and Clinician Reported Outcomes (CROs) concerning 

urinary continence and erectile function after RARP and studies whether differences 

impact on patient care. 

PROMs are commonly used after RARP to assess treatment impact, particularly 

concerning urinary incontinence (UI) and erectile dysfunction (ED). Discrepancies 

between PROMs and clinician-reported outcomes (CROs) were investigated, 

hypothesizing potential implications for UI and ED management. Over a year post-

RARP, 312 men were assessed using the International Consultation Incontinence 

Questionnaire Short Form (ICIQ-SF) and the International Index of Erectile Function 

(IIEF-EF), alongside CROs. UI underreporting by clinicians was observed in 58-59% 

of cases with ICIQ scores of 6-12 and in 29-23% of cases with ICIQ scores of 13-18 

at 8 and 12 months post-RARP, respectively. Clinicians significantly overreported 

erectile function recovery, particularly in men with IIEF-EF scores of 6-16 (p<.001). 

However, discrepancies between PROMs and CROs did not impact healthcare 

provision rates. This study, the first of its kind, highlights the observed discrepancies 

between PROMs and CROs regarding functional outcomes post-RARP in prostate 

cancer. Notably, these discrepancies did not influence the management or 

counselling provided for UI and ED. 

Future perspectives: We need to cluster PROMs to minimize the burden of 

completing PROMs for patients and to make it more manageable and 

understandable for clinicians. The response to PROMs should be included in 

electronic medical record systems so that clinicians have a direct overview of 

patients' health problems and communication is not structured solely on the basis of 

oncology results (PSA after RARP). For patients who are not responding to digital 

PROMs, we should continue to send a paper version to maintain a high response 

rate. The results of the PROMs must be available for patients. Meter graphics are 

better understandable and preferred by prostate cancer survivors. Individual graphic 

display should be available for patient and clinician in digital health file.      
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Section II: Urine incontinence after Robot Assisted Radical 

Prostatectomy (RARP)  

Chapter 4 compares treatment choice after receiving individualized information about 

the risk of UI (prospective cohort) versus treatment choice after standardized 

information (historical control cohort) among men suitable for RARP. Chapter 4 also 

evaluates the individualized continence prediction tool (CPRED) after RARP.  

Individualized information regarding post-prostatectomy incontinence risk can 

enhance shared decision-making. We compared a historical control cohort (n=254), 

which received standardized information, with a prospective cohort (n=254), provided 

with individualized data based on the CPRED tool. The switch in treatment choice, 

QoL in both cohorts, and the CPRED tool's accuracy were assessed. Patients in the 

individualized information group, initially preferring RARP, were more likely to switch 

to another treatment compared to those with standardized information (16% vs. 5%; 

p=0.001). Among high-risk patients, those initially preferring RARP were more prone 

to switching treatments than those at intermediate/low risk (35% vs. 9.8%; p=0.001). 

Low-risk patients opting for RARP after individualized information had a lower 

likelihood of using >1 diaper/day postoperatively compared to intermediate/high-risk 

individuals (p=0.001). Incontinence adversely affected QoL at 6 and 12 months post-

RARP (p<0.0001 and p=0.007, respectively). Personalized risk information led to a 

reconsideration of initial treatment preferences. CPRED demonstrated a strong 

correlation with continence outcomes post-RARP, proving its utility in shared 

decision-making. Overall, individualized risk information empowers patients, 

potentially leading to improved treatment decisions and postoperative outcomes in 

the context of RARP. 

Chapter 5 investigates how clinicians (urologists and nurse practitioners) 

communicate personalized risks of urinary incontinence (CPRED) to localized 

prostate cancer patients during consultations, and explores how these patients, in 

turn, perceive and use their personalized side-effect risk during treatment decision-

making. 

Consultations between nurse practitioners, urologists, and patients discussing 

personalized risks of UI after RARP were audiotaped, transcribed, and coded. 

Subsequently, patient interviews (n=27) were conducted to explore their perceptions 



210 

 

 

and use of personalized side-effect risks. Clinicians commonly explained 

personalized risks by discussing risk factors, appreciated and recalled by patients. 

Personalized risks were communicated both numerically and verbally (70%), with 

percentages used more frequently than natural frequencies (14%). However, 

uncertainty was disclosed in only 34% of consultations. One-third of patients utilized 

personalized risks in their treatment decision-making, either switching treatments or 

sticking to their initial preference. Patients valued and utilized personalized side-

effect risks during decision-making. Clear explanation of the relationship between risk 

factors and personalized risk estimates may aid patient understanding and recall.  

Chapter 6 attempts to answer to the following clinically relevant questions: is there a 

correlation between extent of vesicourethral anastomosis urine leakage and 

(functional) outcome? Are predictors available for the presence of urine leakage to 

select those men that require a cystogram after RARP? Is prolonging the use of a 

transurethral catheter (TUC) beneficial in men with urine leakage at cystogram? 

The role of cystogram in assessing vesico-urethral anastomosis after RARP remains 

debated. In Cohort A (n=1390), routine cystogram post-RARP guided TUC removal, 

whereas Cohort B (n=120) had catheter removal independent of cystogram findings. 

Men in Cohort B experienced increased risk of acute urinary retention (AUR) and 

voiding complaints at 6 months compared to Cohort A (5.8% vs 1.5%, p = .04 and 

14.3% vs 12.1%,p =.03 respectively). Grade 2–3 leakage on cystogram correlated 

with higher incidence of AUR and voiding complaints in Cohort B, particularly in men 

with larger prostates and preoperative lower urinary tract symptoms (p=.038 and 

p<.005 respectively).  

Future perspectives: Several surgical techniques have been developed to preserve 

continence after RARP and these techniques could be used in patients identified with 

a high risk of urinary incontinence according the CPRED tool. Consequently, severe 

urinary incontinence should no longer be present anymore after RARP. Shared 

Decision Making should no longer be based on general clinical information, but on 

individual risks and the patient's individual expectations. 

Clinicians should provide specific and precise numerical risk information while also 

explaining how personalized side-effect risks are determined. 
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Selective cystogram in men with larger prostates and preoperative LUTS may 

mitigate early AUR and voiding complaints post-RARP with prolonged TUC use. 

Section III: Erectile dysfunction after RARP 

Chapter 7 assesses the role of surgical and non-surgical factors, including physical 

activity, in baseline erectile function (EF) and recovery of erectile function (EFR) after 

prostatectomy. EF may be affected by both surgical and non-surgical factors, the 

latter of which may impact on EFR. PROMs from 804 localized prostate carcinoma 

patients undergoing RARP with a 3-year follow-up were analyzed. EFR, defined as at 

least 70% recovery of baseline IIEF-EF, was the primary outcome. Physical activity 

levels were categorized as none, once a week, and ≥2 times a week. Baseline EF 

was significantly associated with age, lower urinary tract symptoms (LUTS), having a 

partner, and former smoking (p<.001). Postoperatively, the extent of nerve sparing 

and baseline EF strongly predicted EFR (p<.001). Physical activity ≥2 times a week 

independently predicted EF recovery beyond 6 months post-RARP (p=.005, p=.028, 

p=.007 at 1, 2, and 3 years, respectively). Comorbidities, BMI, and medication use 

impacting EF were not predictive of EFR. Age, LUTS, having a partner, and former 

smoking were baseline predictors of EF before RARP. Baseline EF and extent of 

nerve sparing jointly predicted EFR. Intensive physical activity emerged as an 

independent predictor of EFR beyond the first year post-RARP. These findings 

suggest that lifestyle factors, such as physical activity, may play a significant role in 

the recovery of erectile function alongside clinical factors. 

Chapter 8 investigates postoperative satisfaction with sexual life in patients 

undergoing RARP for prostate cancer, particularly focusing on those experiencing 

erectile dysfunction (ED) postoperatively. The International Index of Erectile Function 

questionnaire was used to assess ED, overall satisfaction with sexual life, and sexual 

desire. Data from 2808 patients undergoing RARP between 2006 and 2019 were 

reviewed, with 884 patients meeting inclusion criteria. Patients with ED due to RARP 

exhibited significantly lower overall satisfaction scores compared to those without ED 

at all time points (6, 12, 24, and 36 months postoperatively). Multiple regression 

analysis revealed that higher baseline overall satisfaction scores and increased 

sexual desire at 24 and 36 months' follow-up were associated with satisfaction with 

sexual life at corresponding time points (p-values varied between <0.01 and 0.06). 

However, no association was found for erectile function. The study highlights the 
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importance of addressing changes in sexual functioning post-RARP to improve 

sexual satisfaction, particularly for men experiencing ED. Strengths include a large 

patient cohort, extended follow-up duration, and use of validated questionnaires. 

However, limitations include the retrospective, observational nature of the data. 

Counseling patients on individual baseline sexual satisfaction and the potential return 

of sexual desire postoperatively may help manage expectations regarding sexual 

satisfaction following RARP, especially for those experiencing ED. 

Future perspectives: In the near future, clinicians and patients will be aware of the 

positive impact of lifestyle on recovery of side effects after RARP. We hope that 

prospective studies with long-term FU will be carried out (for example a study using a 

smartwatch to follow the physical activity of patients and other factors such as sleep 

information, heart rate etc.). Sexual function and sexual satisfaction are not properly 

attuned to each other. Clinicians should therefore ask patients about these two 

aspects of sexuality in order to ensure good sexual health after RARP and to refer 

patients for psychological support if necessary. 
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Nederlandse samenvatting (Dutch Summary) 

Prostaatkanker (PCa) is de meest voorkomende vorm van kanker bij mannen in 

Nederland. Voor patiënten die gediagnosticeerd worden met gelokaliseerde/lokaal 

gevorderde prostaatkanker zijn verschillende behandelingsopties beschikbaar. Robot 

geassisteerde radicale prostatectomie (RARP) is een van deze opties. Het kiezen 

van een behandeling is echter geen gemakkelijk proces voor patiënten. Er zijn 

keuzehulpen beschikbaar om patiënten te helpen een keuze te maken, maar deze 

hulpmiddelen zijn meestal gebaseerd op gestandaardiseerde informatie uit eerdere 

klinische onderzoeken. De incidentie van belangrijke bijwerkingen varieert per 

behandeling en kan de kwaliteit van leven van patiënten aanzienlijk beïnvloeden. 

Een korte termijn een van de complicatie kan lekkage van de vesico-urethrale 

anastomose zijn, waarvoor in ons instituut meestal een cystogram wordt gemaakt na 

RARP om dit op te sporen. Daarnaast omvatten lange termijn bijwerkingen na RARP, 

vaak urine-incontinentie (UI) en erectiele disfunctie (ED). 

Patiënt gerapporteerde uitkomstmaten (PROMs) spelen een cruciale rol bij gedeelde 

besluitvorming (SDM) en counseling voorafgaand aan de keuze van de behandeling, 

maar ook tijdens de follow-up (FU) na RARP. PROMs worden niet alleen gebruikt 

voor klinische studies, maar zijn ook essentieel voor de communicatie met patiënten 

om hen te helpen de bijwerkingen van RARP te beheersen en andere potentiële 

problemen op te sporen naast urine-incontinentie en erectiestoornissen. 

In dit proefschrift onderzoeken we de rol van PROMs in de klinische context, 

ontwikkelen we een gepersonaliseerd instrument om het risico op urine-incontinentie 

na RARP te kunnen voorspellen gebaseerd op de PROMs-responsen, evalueren we 

de impact van geïndividualiseerde voorspelling van UI na RARP in besluitvorming 

van patiënten betreffend de behandelkeuze en belichten we de rol van niet-

chirurgische factoren in het herstel van de erectiele functie (EF) na RARP en eindelijk 

proberen we de seksuele tevredenheid van patiënten na RARP beter te begrijpen. 
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Sectie I: Patiënten gerapporteerde uitkomsten (PROMs) in de 

klinische praktijk: van patiënten naar clinici 

Hoofdstuk 1 onderzoekt de respons van digitale patiënt gerapporteerde 

uitkomstmaten (PROMS), gevolgd door papieren PROMs voor digitale non-

responders. 

PROMS zijn van vitaal belang voor het beoordelen van de effectiviteit van medische 

zorg en vereisen een hoge respons voor nauwkeurige inzichten in de 

patiëntenpopulatie. Vragenlijsten over de kwaliteit van leven (KvL) in urologie 

evalueren de impact van de ziekte en van de behandeling, wat andere patiënten 

recent gediagnosticeerd met prostaatkanker helpt bij het nemen van beslissingen 

over de behandeling. Traditionele KvL vragenlijsten op papier zijn gebruikelijk, maar 

ondervinden concurrentie van kosteneffectieve online vragenlijsten. In een 

observationeel cohortonderzoek bij gelokaliseerde prostaatkankerpatiënten die 

RARP ondergingen (n=297), werden de introductie van digitale vragenlijsten en de 

factoren die van invloed zijn op de respons onderzocht. Gevalideerde KvL 

vragenlijsten werden voor de operatie en 6 maanden, 1 jaar en 2 jaar na de operatie 

afgenomen. Patiënten die niet reageerden op digitale vragenlijsten ontvingen een 

papieren versie. Het responspercentage was hoger bij herinneringen op papier 

(respectievelijk 63% en 61% 6 en 12 maanden postoperatief voor digitale 

vragenlijsten, versus 79% en 86% voor herinneringen op papier), vooral onder 

oudere patiënten. Leeftijd was de sterkste voorspeller van de respons op de 

vragenlijst (p<0.05). Het ontbreken van persoonlijke follow-up had geen negatieve 

invloed op de responspercentages. Deze studie is de eerste die de respons op web 

gebaseerde en papieren vragenlijsten voor de KvL vergelijkt bij 

prostaatkankerpatiënten, waarbij significant hogere responspercentages bij ouderen 

naar voren komen. 

Hoofdstuk 2 richt zich op KvL na RARP, waarbij herstelpatronen en correlaties 

tussen interview- en vragenlijstscores worden onderzocht. Daarnaast wordt de 

bruikbaarheid van afzonderlijke vragenlijsten als surrogaat onderzocht. Functionele 

uitkomst en KvL zijn cruciale overwegingen na de behandeling van prostaatkanker. 

KvL-vragenlijsten kunnen, hoewel ze uitgebreid zijn, onpraktisch kunnen zijn voor 

routinematig gebruik. Daarom werden de resultaten van anamnese met clinici 
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vergeleken met uitgebreide gevalideerde vragenlijsten bij patiënten die een RARP 

ondergingen. Beide benaderingen evalueerden erectiele functie en urinecontinentie. 

Pre- en postoperatieve KvL-gegevens werden verzameld van 925 RARP-patiënten, 

met een mediane follow-up van 20 maanden. Verbetering in erectiele functie en 

urinecontinentie trad op tot 2 jaar na de RARP met beide beoordelingsmethoden. 

Interviewscores correleerden echter slecht met vragenlijstscores voor continentie en 

erectiele functie. Afzonderlijke vragen uit de vragenlijst vertoonden een betere 

correlatie met domeinscores. Continentieherstel na 1 jaar was slechter wanneer 

beoordeeld door middel van een vragenlijst. Fysieke en algehele achteruitgang in 

KvL na RARP, zoals beoordeeld door de EORTC-QLQ-C30 vragenlijst, werd beter 

voorspeld door scores op basis van vragenlijsten. Continentiescores hadden een 

grotere invloed op de fysieke en algehele KvL dan op de erectiele functie cores. 

Samenvattend kan worden geconcludeerd dat door middel van interviews 

vastgestelde uitkomsten het functionele herstel overschatten en een beperkte 

samenhang vertonen met evaluaties op basis van vragenlijsten. Continentiescores 

zijn sterk gecorreleerd met fysieke en algemene KvL. 

Hoofdstuk 3 vergelijkt PROMs en clinici gerapporteerde uitkomsten (CROs) met 

betrekking tot urinecontinentie en erectiele functie na RARP en onderzoekt of 

verschillen een impact op patiëntenzorg heeft. PROMs worden vaak gebruikt na 

RARP om het effect van de behandeling te beoordelen, met name wat betreft urine-

incontinentie (UI) en erectiele disfunctie (ED). Discrepanties tussen PROMs en 

CROs werden onderzocht, met mogelijke implicaties voor UI- en ED-management als 

hypothese. Gedurende een jaar na de RARP werden 312 mannen beoordeeld met 

behulp van de International Consultation Incontinence Questionnaire Short Form 

(ICIQ-SF) en de International Index of Erectile Function (IIEF-EF), naast de CROs. 

Onderrapportage van UI door clinici werd waargenomen in 58-59% van de gevallen 

met ICIQ-scores van 6-12 en in 29-23% van de gevallen met ICIQ-scores van 13-18 

na respectievelijk 8 en 12 maanden na de RARP. Artsen rapporteerden significant te 

veel herstel van de erectiele functie, met name bij mannen met IIEF-EF scores van 6-

16 (p<.001). Discrepanties tussen PROM's en CRO's hadden echter geen invloed op 

de mate van zorgverlening. Deze studie, de eerste in zijn soort, benadrukt de 

waargenomen discrepanties tussen PROMs en CROs met betrekking tot functionele 
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uitkomsten na RARP bij prostaatkanker. Deze discrepanties hadden met name geen 

invloed op het management of de counseling voor UI en ED. 

Toekomstperspectieven: We moeten PROMs clusteren om de last van het invullen 

van PROMs voor patiënten te minimaliseren en om het hanteerbaarder en 

begrijpelijker te maken voor clinici. De respons op PROMs zouden kunnen 

opgenomen worden in systemen voor elektronische medische dossiers zodat clinici 

een direct overzicht hebben van de gezondheidsproblemen van patiënten en zodat 

de communicatie niet alleen wordt gestructureerd op basis van oncologische 

resultaten (PSA na RARP). Voor patiënten die niet reageren op digitale PROMs 

moeten we een papieren versie blijven sturen om een hoge respons te behouden. De 

resultaten van de PROMs moeten beschikbaar zijn voor patiënten. Grafische meters 

zijn beter te begrijpen en hebben de voorkeur van prostaat kankerpatiënten. 

Individuele grafische weergave moet beschikbaar zijn voor patiënten en clinici in 

digitale medische dossiers. 

Sectie II: Urine-incontinentie na Robot geAssisteerde Radicale 

Prostatectomie (RARP) 

Hoofdstuk 4 vergelijkt de keuze voor behandeling na het ontvangen van 

geïndividualiseerde informatie over het risico op UI (prospectief cohort) versus de 

keuze voor behandeling na gestandaardiseerde informatie (historisch controlecohort) 

onder mannen die geschikt zijn voor RARP. Hoofdstuk 4 evalueert ook de 

geïndividualiseerde continentievoorspellingstool (CPRED) na RARP. 

Geïndividualiseerde informatie over het risico op incontinentie na RARP kan de 

gedeelde besluitvorming verbeteren. We vergeleken een historisch controlecohort, 

dat gestandaardiseerde informatie kreeg, met een prospectief cohort, dat 

geïndividualiseerde gegevens kreeg op basis van de CPRED-tool. De verandering in 

behandelingskeuze, KvL in beide cohorten en de nauwkeurigheid van de CPRED-

tool werden beoordeeld. Patiënten in de geïndividualiseerde informatiegroep, die 

aanvankelijk de voorkeur gaven aan RARP, stapten vaker over op een andere 

behandeling dan patiënten met gestandaardiseerde informatie (16% vs. 5%; 

p=0,001). Onder patiënten met een hoog risico op UI waren degenen die 

aanvankelijk de voorkeur gaven aan RARP eerder geneigd om van behandeling te 

veranderen dan degenen met een gemiddeld/laag risico (35% vs. 9,8%; p=0,001). 
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Patiënten met een laag risico op UI die voor RARP kozen na geïndividualiseerde 

informatie, hadden een lagere kans op het gebruik van >1 luier/dag postoperatief in 

vergelijking met patiënten met een gemiddeld/hoog risico (p=0,001). Incontinentie 

had een negatieve invloed op de kwaliteit van leven na 6 en 12 maanden na de 

RARP (respectievelijk p<0,0001 en p=0,007). Gepersonaliseerde risico-informatie 

leidde tot een heroverweging van de aanvankelijke voorkeuren voor behandeling bij 

gelokaliseerde prostaatkanker. CPRED vertoonde een sterke correlatie met 

continentie-uitkomsten na een RARP, wat het nut ervan bewijst bij gedeelde 

besluitvorming. Samenvattend, leidt geïndividualiseerde risico-informatie tot betere 

behandelbeslissingen door patiënten en beter postoperatieve uitkomsten in de 

context van RARP. 

Hoofdstuk 5 onderzoekt hoe clinici (urologen en verpleegkundig specialisten) het 

persoonlijk risico op urine-incontinentie (CPRED) communiceren aan gelokaliseerde 

prostaatkankerpatiënten tijdens consulten, en gaat na hoe deze patiënten op hun 

beurt hun gepersonaliseerde risico op urineverlies waarnemen en gebruiken bij het 

nemen van beslissingen over de behandeling. Gesprekken tussen verpleegkundig 

specialisten, urologen en patiënten over gepersonaliseerde risico's van UI na RARP 

werden opgenomen, getranscribeerd en gecodeerd. Vervolgens werden interviews 

met patiënten (n=27) afgenomen om hun percepties en gebruik van 

gepersonaliseerde risico's op bijwerkingen te onderzoeken. Clinici legden 

gepersonaliseerde risico's vaak uit door risicofactoren te bespreken, die door 

patiënten werden gewaardeerd en herinnerd. Gepersonaliseerde risico's werden 

zowel numeriek als mondeling gecommuniceerd (70%), waarbij percentages vaker 

werden gebruikt dan natuurlijke frequenties (14%). Onzekerheid werd echter slechts 

in 34% van de consulten vermeld. Een derde van de patiënten maakte gebruik van 

persoonlijke risico's bij het nemen van beslissingen over hun behandeling, waarbij ze 

overschakelden op een andere behandeling of vasthielden aan hun aanvankelijke 

voorkeur. Patiënten waardeerden en gebruikten gepersonaliseerde risico's van 

bijwerkingen tijdens de besluitvorming. Duidelijke uitleg over de relatie tussen 

risicofactoren en persoonlijke risicoschattingen kan helpen bij het begrijpen en 

onthouden door patiënten. 

Hoofdstuk 6 probeert antwoord te geven op de volgende klinische relevante vragen: 

is er een correlatie tussen de mate van urineverlies bij vesico-urethrale anastomose 
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en (functionele) uitkomst? Zijn er voorspellers beschikbaar voor de aanwezigheid van 

urineverlies om die mannen te selecteren die een cystogram nodig hebben na 

RARP? Is verlenging van het gebruik van een transurethrale katheter (TUC) gunstig 

bij mannen met urineverlies bij een cystogram? De rol van cystogram bij de 

beoordeling van vesicourethrale anastomose na RARP blijft omstreden. In cohort A 

(n=1390) werd de TUC verwijderd op basis van een routine cystogram na RARP, 

terwijl in cohort B (n=120) de katheter werd verwijderd onafhankelijk van de 

bevindingen van de cystogram. Mannen in cohort B hadden een verhoogd risico op 

acute urineretentie (AUR) en plasklachten na 6 maanden in vergelijking met cohort A 

(respectievelijk 5.8% versus 1.5%, p = .04 en 14.3% versus 12.1%, p =.03). Graad 2-

3 lekkage op het cystogram correleerde met een hogere incidentie van AUR en 

plasklachten in cohort B, met name bij mannen met een grotere prostaat en 

preoperatieve symptomen van de lagere urinewegen (respectievelijk p=.038 en 

p<.005). 

Toekomstperspectieven: Er zijn verschillende chirurgische technieken ontwikkeld 

om continentie te behouden na RARP en deze technieken zouden gebruikt kunnen 

worden bij patiënten bij wie een hoog risico op urine-incontinentie is vastgesteld 

volgens de CPRED-tool. Ernstige urine-incontinentie zou na RARP dan ook niet 

meer voor moeten komen. Gedeelde besluitvorming moet niet langer gebaseerd zijn 

op algemene klinische informatie, maar op individuele risico's en de individuele 

verwachtingen van de patiënt. 

Clinici moeten specifieke en nauwkeurige numerieke risico-informatie geven en 

tegelijkertijd uitleggen hoe de gepersonaliseerde risico's op bijwerkingen worden 

bepaald. 

Een selectief cystogram bij mannen met een grotere prostaat en met preoperatieve 

LUTS kan vroege AUR en mictieklachten na een RARP met langdurig TUC-gebruik 

verminderen. 

Sectie III: Erectiele disfunctie na RARP 

Hoofdstuk 7 beoordeelt de rol van niet-chirurgische factoren, waaronder lichamelijke 

activiteit, in de erectiele functie (EF) bij aanvang en herstel van de EF na 

prostatectomie. EF kan worden beïnvloed door zowel chirurgische als niet-

chirurgische factoren, waarvan de laatste impact kan hebben op het herstel van de 
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EF. PROMs van 804 gelokaliseerde prostaatcarcinoompatiënten die RARP 

ondergingen met een follow-up van 3 jaar werden geanalyseerd. Herstel van de EF, 

gedefinieerd als ten minste 70% herstel van de baseline IIEF-EF, was de primaire 

uitkomst. Niveaus van fysieke activiteit werden gecategoriseerd als geen, één keer 

per week en ≥2 keer per week. Baseline EF was significant geassocieerd met leeftijd, 

LUTS, het hebben van een partner en vroeger roken (p<.001). Postoperatief 

voorspelden de mate van zenuwsparring en baseline EF sterk het herstel van de EF  

(p<.001). Fysieke activiteit ≥2 keer per week voorspelde onafhankelijk het herstel van 

de EF na 6 maanden post-RARP (p=.005, p=.028, p=.007 na respectievelijk 1, 2 en 3 

jaar). Comorbiditeiten, BMI en medicatiegebruik die van invloed waren op EF waren 

niet voorspellend voor het herstel van de EF. Leeftijd, LUTS, het hebben van een 

partner en vroeger roken waren bij aanvang voorspellers van EF vóór RARP. De EF 

bij aanvang en de mate van zenuwsparende behandeling voorspelden samen het 

herstel van de EF. Intensieve lichamelijke activiteit bleek een onafhankelijke 

voorspeller van het herstel van de EF na het eerste jaar na RARP. Deze bevindingen 

suggereren dat leefstijlfactoren, zoals lichamelijke activiteit, een belangrijke rol 

kunnen spelen bij het herstel van de erectiele functie naast klinische factoren. 

Hoofdstuk 8 onderzoekt de postoperatieve tevredenheid met het seksuele leven bij 

patiënten die een RARP voor prostaatkanker ondergingen, en richt zich met name op 

degenen die postoperatief erectiele disfunctie (ED) ervaren. De International Index of 

Erectile Function (IIEF) vragenlijst werd gebruikt om ED, algehele tevredenheid met 

het seksuele leven en seksueel verlangen te beoordelen. De gegevens van 2808 

patiënten die tussen 2006 en 2019 een RARP ondergingen, werden beoordeeld; 884 

patiënten voldeden aan de inclusiecriteria. Patiënten met ED als gevolg van RARP 

vertoonden significant lagere algemene tevredenheidsscores in vergelijking met 

patiënten zonder ED op alle tijdstippen (6, 12, 24 en 36 maanden postoperatief). 

Meervoudige regressieanalyse toonde aan dat hogere algemene 

tevredenheidsscores bij aanvang en meer seksueel verlangen bij 24 en 36 maanden 

follow-up geassocieerd waren met tevredenheid met seksueel leven op 

overeenkomstige tijdstippen (p-waarden varieerden tussen <0.01 en 0.06). Er werd 

echter geen verband gevonden voor erectiele functie. Het onderzoek benadrukt het 

belang van het aanpakken van veranderingen in seksueel functioneren na een RARP 

om de seksuele tevredenheid te verbeteren, vooral bij mannen met ED. Sterke 
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punten zijn het grote patiënten cohort, de langere follow-up duur en het gebruik van 

gevalideerde vragenlijsten. Beperkingen zijn echter de retrospectieve, observationele 

aard van de gegevens. Patiënten counselen over individuele seksuele baseline 

tevredenheid en de mogelijke terugkeer van seksueel verlangen postoperatief kan 

helpen bij het managen van verwachtingen met betrekking tot seksuele tevredenheid 

na RARP, met name voor mannen die ED ervaren. 

Toekomstperspectieven: In de nabije toekomst zullen clinici en patiënten zich 

bewust zijn van de positieve invloed van leefstijl op het herstel van bijwerkingen na 

RARP. We hopen dat er prospectieve studies met FU op lange termijn zullen worden 

uitgevoerd (bijvoorbeeld een studie waarbij een smartwatch wordt gebruikt om de 

fysieke activiteit van patiënten en andere factoren zoals slaapinformatie, hartslag 

enz. te volgen). Seksuele functie en seksuele tevredenheid zijn niet goed op elkaar 

afgestemd. Clinici moeten patiënten daarom vragen naar deze twee aspecten van 

seksualiteit om een goede seksuele gezondheid na RARP te waarborgen en 

patiënten zo nodig door te verwijzen voor psychologische ondersteuning. 
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- Chair European Association of Urology Nurses (2024-ongoing) 

- Member of Dutch workgroup for the development of an App for patients with renal cell 
carcinoma (2023- ongoing) 
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About the author 
 
It won't be a standard biography...eager to do it differently. In fact, I became a nurse 
by accident. A coincidence that has made me very happy. 
 
Everything started in Bordeaux. I came to Bordeaux from my Brittany to study law. I 
wanted to be a journalist or an investigator in the police. I had been at university for 
two years and preferred civil law, constitution and criminology. I was almost 
completing my second year, when a friend told me she wanted to take the nursing 
entrance exam, but was afraid to go to the exam alone. She asked if I could also 
apply and go with her. When I told friends, everyone laughed hard at me. Impossible 
that I would become a nurse, as I would scare all the patients and could not even 
stand blood. Nevertheless, I went to register to support Monique, but I did tell her that 
I had no intention of preparing for the exam. 
 
We arrived at the main hall where the entrance exam was taking place. I was 
surprised by the large number of people present (600 turned out afterwards; 
nowadays you will never reach that number). Monique was very nervous and 
sweating because of the stress. I tried to reassure her. Unfortunately, we were far 
apart in the hall (we were placed in alphabetical order: her surname starts with a G). 
We were given many sheets of psychometric tests. I found that weird. I had expected 
more medicine. Ah well, still I was going to take the tests. I found it easy and 
wondered if we hadn't ended up at the wrong entrance exam. I finished quickly and 
went outside to wait for Monique. She came out as one of the last, her face all red 
and she said, "I didn't understand anything, what was this?" I didn't dare tell her I 
found it easy; I didn't want to offend her.  
 
A few weeks later, we got the results. We opened the envelopes together. I was very 
surprised: I had come third! Monique started crying: 'I didn't do it, how is it possible?' 
When she had calmed down, she asked what my result was. I almost dared not say 
what my place had become. What a tragedy for Monique! It was her dream to 
become a nurse and certainly not mine. Fortunately, we always remained friends and 
the following year she successfully passed the entrance exam. 
 
But what was I supposed to do with this result? I was due to start my third year at 
university in October. I started thinking that maybe the result was not a coincidence 
and that becoming a nurse might be for me after all. The course started in September 
and I did want to give it a shot. I wasn't taking that much of a risk because in October 
I would still start the continuation of my law studies. I gave myself a month to make a 
decision: I started the nursing course. Within two weeks, I already knew that this work 
was very suitable for me, I couldn't do anything else! I can't explain it very well. My 
father was disappointed, he would have liked to see me working in the police, but I 
had seen the light and now knew what I wanted! 
 
That's how my passion started. A passion for my work, a passion for people and that 
passion has never left me. How grateful I am to Monique! 
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And now, looking back at the path I have taken, it is not surprising that I also have 
the passion for scientific research. Journalist, police detective and PhD certainly have 
something in common and that is research! The circle has now been completed. 
 
 

Over de auteur 
 
Het wordt geen standaard biografie…graag wil ik het anders doen. Per ongeluk ben 
ik namelijk verpleegkundige geworden. Een toeval dat mij heel gelukkig heeft 
gemaakt. 
Alles is in Bordeaux begonnen. Ik kwam vanuit mijn Bretagne naar Bordeaux om 
rechten te studeren. Ik wilde journalist of rechercheur bij de politie worden. Ik zat al 
twee jaar op de universiteit en had een voorkeur voor civiel recht, grondwet en 
criminologie. Ik rondde bijna mijn tweede jaar af, toen een vriendin me vertelde dat 
ze het toelatingsexamen tot verpleegkundige wilde gaan doen, maar bang was om 
alleen naar het examen te gaan. Ze vroeg of ik mij ook kon inschrijven en met haar 
samen kon gaan. Toen ik dat aan vrienden vertelde, lachte iedereen mij hard uit. 
Onmogelijk dat ik verpleegkundige zou worden, want ik zou alle patiënten bang 
maken en kon niet eens tegen bloed. Toch ging ik mij inschrijven om Monique te 
steunen, maar ik zei haar wel dat ik niet van plan was om me voor te bereiden op het 
examen.  
We kwamen bij de grote zaal waar het toelatingsexamen plaatsvond. Ik was 
verbaasd van het grote aantal mensen dat aanwezig was (600 bleek achteraf; 
tegenwoordig zal je dat aantal nooit meer bereiken). Monique was heel nerveus en 
aan het zweten door de stress. Ik probeerde haar gerust te stellen. Helaas zaten we 
in de zaal ver van elkaar (we werden op alfabetische volgorde geplaatst: haar 
achternaam begint met een G). We kregen veel bladen met psychometrische 
toetsen. Dat vond ik raar. Ik had meer geneeskunde verwacht. Ach ja, toch ging ik de 
testen doen. Ik vond het makkelijk en vroeg mij af of we niet bij een verkeerd 
toelatingsexamen waren beland. Ik was snel klaar en ging naar buiten om op 
Monique te wachten. Ze kwam naar buiten als een van de laatsten, haar gezicht 
helemaal rood en ze zei: “Ik heb niets begrepen, wat was dit?” Ik durfde haar niet te 
zeggen dat ik het makkelijk vond; ik wilde haar niet kwetsen.   
Een paar weken later, kregen we de uitslag. We openden samen de enveloppen. Ik 
was zeer verbaasd: ik was derde geworden! Monique begon te huilen: “Het is mij niet 
gelukt, hoe moet dat nu?” Toen ze gekalmeerd was, vroeg ze wat mijn uitslag was. Ik 
durfde haast niet te zeggen wat mijn plek was geworden. Wat een drama was het 
voor Monique! Het was haar droom om verpleegkundige te worden en beslist niet de 
mijne. We zijn gelukkig altijd vriendinnen gebleven en het jaar daarop heeft ze 
succesvol het toelatingsexamen behaald. 
Maar wat moest ik doen met deze uitslag? Ik zou in oktober aan mijn derde jaar op 
de universiteit beginnen. Ik begon te denken dat de uitslag misschien geen toeval 
was en dat verpleegkundige worden wellicht toch iets voor mij was. De opleiding 
begon in september en ik wilde het wel een kans geven. Zoveel risico nam ik niet, 
want in oktober zou ik alsnog van start gaan met het vervolg van mijn studie rechten. 
Ik gaf mijzelf een maand om een beslissing te nemen: ik begon de opleiding tot 
verpleegkundige. Binnen twee weken, wist ik al dat dit werk voor mij zeer geschikt 
was, ik kon niets anders meer doen! Ik kan het niet goed uitleggen. Mijn vader was 
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teleurgesteld, hij had mij graag bij de politie zien werken, maar ik had het licht gezien 
en wist nu wat ik wilde! 
Zo is mijn passie begonnen. Een passie voor mijn werk, een passie voor mensen en 
die passie heeft mij nooit verlaten. Wat ben ik Monique dankbaar!  
En nu, als ik terugkijk naar de weg die ik heb genomen, is het niet verbazingwekkend 
dat ik ook de passie voor wetenschappelijk onderzoek heb. Journalist, rechercheur 
bij de politie en PhD hebben zeker iets gemeen en dat is onderzoek! De cirkel is nu 
rond. 
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DANKWOORD 
 
“Wanneer maak je je boekje?” 
Hoelang heb ik dat van Henk gehoord? Ik denk wel een paar jaren totdat ik 
antwoordde: “nou, ok Henk, we gaan het boekje maken”. Henk geloofde al in mij en 
ik niet in mijzelf. Ik dacht dat ik nooit een PhD kon afronden, het was te hoog 
gegrepen voor mij. Maar de passie voor onderzoek heb ik altijd gehad dus waarom 
niet onderzoek doen in het kader van een PhD?  
Henk, bedankt dat je vanaf het moment dat ik op urologie kwam werken in mij 
geloofde, dat je mij steunde vanaf mijn opleiding tot verpleegkundig specialist. 
Zonder jou had ik nooit durven een PhD te doen. Het was alleen een droom 
gebleven!  
Je bent de promotor van deze thesis, samen met Lonneke. Ik noemde jullie een 
dream team en dat is ook zo. Jullie zijn heel verschillend maar zo complementair! 
Henk de clinicus die zoals Lucky-Luke sneller denkt dan zijn schaduw! Lonneke de 
epidemioloog, de expert van kwaliteit van leven bij kanker in Nederland en Europa, 
die wil eerst nadenken. Jullie zijn de Yin en de Yang die de harmonie en de goede 
balans tijdens mijn traject hebben gebracht. Lonneke, ook bedankt voor je geweldige 
begeleiding, je positiviteit, je luisterende oor. Ik vond het superleuk en leerzaam om 
samen met jou de statistieken te doen. Ik had nooit gedacht dat ik statistiek leuk zou 
vinden maar de manier waarop je uitlegde gaf mij een andere blik op de statistiek. De 
etentjes bij jou met andere PhD studenten ga ik missen. De kook workshop die je 
voor ons had georganiseerd was geweldig! Nu ik klaar ben, hoop ik dat we, samen 
met je team, onderzoek zullen blijven doen. We kunnen samen nog zo veel mooie 
onderzoeken doen die een impact op kwaliteit van leven van patiënten zullen 
hebben! 
 
Annelies, je bent de engel die altijd bij mij was! Je bent ook een voorbeeld voor mij 
en voor vele verpleegkundig specialisten. Je ging eerder promoveren. Je zei toen dat 
ik het ook zou kunnen doen. Lieve Annelies, je hoeft niet altijd fysiek aanwezig te 
zijn. Zoals een engel, ook al ben je niet zichtbaar, voel ik je aanwezigheid en je aura 
bij elk moment.  
 
Eveline, Baukelien, Pim en Wilma, als OOA supervisie leden, hebben jullie een 
belangrijke rol gespeeld tijdens mijn PhD traject. Ik kon met jullie alles delen. Al mijn 
twijfels, mijn angst om mijn PhD niet op “tijd” te kunnen afronden, zeker toen ik na 
een vervelend bericht de haast voelde om mijn PhD af te ronden. Jullie hebben mij 
zo geweldig gesteund. Ik ben jullie zo dankbaar!  
 
Erik, Jolanda, Jeroen, Jolien, Nadia en Mariëlle, mijn collega’s verpleegkundig 
specialisten urologie, ook dankzij jullie heb ik deze PhD kunnen afronden. Ik ben 
jullie dankbaar dat jullie mij de ruimte hebben gegeven maar ook heel veel steun.  
 
Alle urologen van het AVL. Ik wil jullie bedanken. Ik stormde zomaar jullie kamer in 
met vragen en jullie waren altijd bereid om mij te helpen.  
 
Marja, Danielle en Nadia, bedankt voor alles. Jullie doen echt altijd alles om mij te 
helpen als ik het nodig heb. Problemen bestaan niet bij jullie, alleen oplossingen! 
 



234 

 

 

Collega’s van de backoffice 2, jullie sturen de baseline vragenlijsten aan patiënten. 
Sorry voor alle mijn mails over de vragenlijsten die niet gestuurd werden aan 
patiënten. Ik kwam ook vaak daarover bij jullie mopperen. Gelukkig zijn jullie nooit 
boos op mij geweest. Ik mag nog steeds koekjes bij jullie halen! En de thesis is ook 
een beetje jullie thesis. Zonder de vragenlijsten was er geen thesis! 
 
Anja, Petra, we kennen elkaar nu al 14 jaar! De “Queen Mothers” van de Front Office 
2! Ik vind altijd leuk om even met jullie te praten voordat ik het spreekuur begin (en 
ook tussendoor). Ik waardeer alle onze korte gespreken en vooral jullie steun.  
 
Monique, toi aussi tu es importante. Je ne te remercierais jamais assez de m’aider à 
remplir les questionnaires dans la base de données. Au-delà du boulot, tu es 
devenue une amie chère. Je te suis reconnaissante pour tout ce que tu fais.   
 
Marias, Inge, Sofia, Anne-Claire, Lotte, de retraite in Renesse, zullen we nooit 
vergeten! Ik zal niet hier alles vertellen. Alleen een woord: de danspal….. Dan weten 
jullie al waarover ik heb! 
Ik wil jullie ook bedanken voor jullie steun (ook Hans). We werken allemaal hard 
maar we kunnen ook zo veel lachen met elkaar! Dat doet goed!  
   
Marie-Anne, je was er altijd van overtuigd dat ik een PhD kon behalen. Jij hebt zelfs 
een geweldig proefschrift geschreven en patiënten met prostaatkanker maken nog 
steeds gebruik van de keuzehulp die je hebt ontwikkeld! Weet je nog dat ik te laat 
kwam bij je verdediging? Ik was in paniek, alle deuren waren dicht en ik koos de 
verkeerde deur! Jij was al begonnen met de verdediging en ik kwam binnen via het 
podium waar de promotiecommissie zat. Ik wilde ongemerkt binnenkomen, maar dat 
lukte niet! Gelukkig bleef je onverstoord doorgaan. 
Marie-Anne, ik bewonder je altijd om je werk en om de prachtige persoon die je bent. 
En nu geef je me een ongelofelijk cadeau: je hebt de cover van mijn proefschrift 
ontworpen. Mille merci, Marie-Anne!   
 
Astrid, de passie voor wetenschappelijk onderzoek heb ik ook zeker aan jou te 
danken. Je was toen bezig met 2 PhD’s tegelijk! Ondanks de drukte en de 
vermoeidheid ging je door met elke dag een mooie glimlach op je gezicht. We 
hebben samengewerkt en wat een team waren we! We vulden elkaar aan. 
Wetenschappelijk onderzoek was de reden van onze samenwerking maar voor ons 
beide waren de patiënten veel belangrijker dan meedoen aan wetenschappelijk 
onderzoek. Ik heb het woord empathie begrepen door met jou te werken. Wat ben je 
goed voor patiënten! We hebben toen beide hard gewerkt maar ook zo veel 
gelachen! Ik zal nooit vergeten toen een patiënt je vroeg of ik de mevrouw van de 
collecte bij de kerk was. Hij was echt van overtuigd dat ik elke zondag bij de kerk was 
voor de collecte. Het was hilarisch! Lieve Astrid, van een heel goede collega ben je 
een dierbare vriendin geworden.   
 
Carmen, je bent de mooiste mens die ik ken! Ik voel mij zo gelukkig om jou als 
vriendin te hebben! Je vriendschap en je steun hebben mij altijd geholpen om door te 
gaan. Ik kan altijd op jou rekenen. Vorig jaar toen ik moeilijke tijden had, was je 
meteen bij mij en je hielp mij om niet op te geven door je positiviteit. Ik wil je graag 
bedanken, ik heb deze thesis kunnen afronden dankzij jou. Je bent mijn beste 
vriendin en ik hou heel veel van jou! 
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Chantal, we zullen nooit onze reis in Parijs vergeten! Ik wilde je zo veel laten zien! Ik 
heb je kilometers laten lopen. We waren doodmoe maar ook zo blij! Het was het 
begin van een mooie vriendschap die nu bijna 20 jaar duurt. Bedankt voor alles lieve 
Chantal. 
 
Regine, je bent ook een persoon die mij inspireert. Je houdt heel veel van mensen 

en je hart is puur! Wat ben ik blij dat je op mijn levenspad kwam! Toen ik vorig jaar 

moeilijk had, dacht ik meteen aan jou en hoe sterk je was tijdens je behandeling! Het 

gaf mij de kracht om door te gaan en genieten van elke moment van het leven. 

Bedankt Regine! 

Mon papa, je sais que tu es fière de moi et que tu me regardes de là-haut. Quand je 
t’expliquais ma fonction d’infirmière en pratiques avancées, tu ne comprenais pas 
trop ce que c’était. Tu disais aux personnes autour de toi que j’étais docteur car pour 
toi le fait de faire des diagnostiques, de prescrire des médicaments, seul un docteur 
pouvait le faire. Papa, j’ai réussi ce doctorat ! Ce serait compliqué de t’expliquer que 
j’ai maintenant un titre de docteur sans être médecin, alors disons que tu peux dire 
là-haut à tout le monde : « moi, ma fille elle est docteur ».   
 
Ma petite maman, tu dois te demander si maintenant je vais arrêter d’étudier. Depuis 
que j’ai quitté le cocon familial, je n’ai pas cessé de faire des études, de vouloir 
grimper toujours plus haut par le savoir. Je te rassure, j’ai atteint le sommet ! Je dois 
dire que j’ai de qui tenir. Toi aussi tu as démarré ta carrière au bas de l’échelle et tu 
as su monter très haut. J’en suis très fière.  
 
Danny, ma deuxième maman ! Je me suis toujours considérée comme chanceuse 
d’avoir une belle maman comme toi. Je te serais éternellement reconnaissante pour 
tout l’amour que tu nous as apporté à tous les quatre alors que nous n’étions que les 
enfants de ton mari.  
 
Elvira, echo de menos nuestras conversaciones de los domingos. Nuestras 
conversaciones eran dignas de una obra de Ionesco. Tú me hablabas en español y 
yo te contestaba en holandés. Elvira, eres una de las personas que me inspiran en la 
vida. A tus más de 90 años, seguir hablando con tanta pasión de libros es 
maravilloso. 
 
Noëlla, hoe had ik dit boekje kunnen afmaken zonder jou? Ik kon altijd op jou 
rekenen voor hulp met alle technische aspecten van het opmaken van deze thesis, 
ongeacht wanneer en hoe laat ik je belde. Echt ongelooflijk! Heel erg bedankt! 
 
Eva, thank you for your unconditional support. You are an amazing nurse and a 
beautiful person. I have enjoyed the time in Dublin with you, Des and the dogs.  
 
Jadwigo, niektórzy narzekają na teściowe, ale ja zawsze byłam szczęśliwa, że mam 
teściową o tak pięknym sercu i takiej hojności. Zawsze myślałam o Tobie jak o 
matce, a Ty przyjęłaś mnie do swojego serca jak własną córkę. Bardzo za Tobą 
tęsknimy, ale na zawsze pozostaniesz w naszych sercach.   
 
Dorota, będę się streszczał. Dziękuję za wszystko  
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Tot slot wil ik de patiënten bedanken. Ze nemen de tijd om de vragenlijsten in te 
vullen en dankzij al hun antwoorden hebben we de zorg kunnen verbeteren. Ik 
bedank ook de patiënten voor alle gesprekken die we hebben. Die zijn voor mij een 
bron van inspiratie. Tijdens het spreekuur hebben we het niet alleen over een PSA 
uitslag, we hebben het ook over hun leven, hun passies, soms hun verdriet. Een 
patiënt is een uniek mens.   
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“Le bonheur est sans doute la seule chose qu’on puisse donner sans l’avoir et c’est 
en le donnant qu’on l’acquiert. ” Voltaire, philosophe français   
 
“Happiness is probably the only thing you can give without having, and it's by giving 
that you acquire it.” Voltaire, French philosopher  


