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											Abstract

											
												 
												Objective: Consecutive adverse events, responses to radiation, and early complications under real conditions in practice during the peri- and early post-therapeutic phase up to 6 months are described and assessed using the data of this observational study.
												

												 
												Patients and methods: Data from an open, cumulative, non-randomized, single-site study begun in 1996 and completed in 2016 is presented. Following a biopsy and staging, patients were divided into two different therapy arms-radical prostatectomy (RPVE/RARPE) and percutaneous radiation therapy (EBRT)-chronologically and based on patient preference. The base line showed no indications of urinary incontinence or ED for comorbidity relative to the therapy. The Clavien-Dindo classification, the Charlson-Comorbidity Index, the Erection Hardness Score, the Ingelheim-Sundberg incontinence score, and the RTOG/EORTC grading scale ere used to verify the results. Finally, a retrospective univariate/multivariate analysis was conducted.
												

												 
												Results: Included were 742 patients-493 (66.5%) from the RPVE arm, and 249 (33.6%) from the EBRT arm; the median age was 66.7 (SD 6.5) vs. 72.6 (SD 6.6) years. The 30-day mortality rate of this study was 0.0%. The dominant (early) complications of the RPVE arm were urinary incontinence. 39.2% of patients were continent, while 60.7% experienced gradual incontinence. The degree of incontinence correlated positively with age. Another adverse event included post-operative erectile dysfunction (ED): Penetrative intercourse was reported by only 3.25%, partial erectile ability in 31.9%, complete impotence in 63.6% of patients. This ED also correlated positively with age (p < 0.0001); no significant correlation with the selection-based low comorbidity (Charl son-Comorbidity Index, p = 0.0428). In 11.3%, rare lesions occurred as consecutive lymphoceles, 3.4% of which with interventional indications, and steno sing anastomosis in 4.6%, and reactive fatigue symptoms in 2.8% (3-mo. morbidity).
												

												 
												In the EBRT arm, the most common lesions were radiation-induced GI cystitis in 47.4% with the typical urgency, rarely with temporary urge in continence. GI proctitis/diarrhea occurred in 8.4%, fatigue in 8.0%. Significantly rare early urethrostenosis in 4.4%, and consecutive bladder neck obstructions in 2.4% (6-mo. morbidity). Erectile dysfunction also bore a relevant morbidity (higher age, higher comorbidity, temporary ADT) in this therapy arm: EHGS of 4 in 16.9% with no ADT, EHGS of 3 in 16.0% with 7.5% ADT, and EHGS of 2, 1 or 0 with ADT in 67.1% of impotent patients.
												

												 
												Conclusion: These results also reflect the findings of recent studies-including of patients under treatment. We therefore share the published conclusion that the quality of oncologic results may benefit from the introduction of new operative RARPE and advances in radiation technology, while the complications observed during therapy remain largely unchanged. Assessments of observed adverse events during follow-ups were not part of this analysis.
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										Abbreviations

										
											ED: Erectile Dysfunction; EBRT: External Beam Radiotherapy; EHGS: Erection Hardness Grading Score; PCC: Prostate Cancer Center; GCP: Good Clinical Practice; RTOG: Radiation Toxicity Grading Scale; RARPE: Radical Retropubic and Robot-Assisted Prostatectomy; RPVE: Radical Retropubic Prostatovesiculectomy
										

										Introduction

										
											The ongoing, partly controversial discussion about differentiated therapeutic recommendations for locally confined prostate carcinoma, and the likelihood and management of adverse events raised the question of the extent to which the complex oncologic and non-oncologic outcome of patients can be described by an open cumulative observational study based on the treatment conditions of a urology office under the GCP standard.
										

										
											Although direct comparisons between radical prostatectomies and percutaneous radiation therapy are rarely included in randomized prospective clinical studies (13 cited in [1]), they are important and relevant to us in practice.
										

										
											The analysis of the patients, the allocation to each therapy arm, the overall survival, the tumor-specific and comorbidity-specific mortality, and the rates of recurrence and metastasis, were formulated as the primary points of this study, and we have already published these findings [2,3].
										

										
											This analysis also offers a description and discussion of further study objectives, such as early side effects and early complications of the therapy, over a post-therapeutic period of up to 6 months.
										

										
											These aspect shave only been treated cautiously in literature. This specific and complex treatment remains challenging for patients, urologists providing outpatient care, and rehabilitation facilities [4,5].
										

										
											We have intentionally omitted additional data on side effects and complications during follow-ups after 1 or 2 years, as the literature fully covers comparisons between RARPE and RPE, and the spectrum of long-term changes [6-10].
										

										Material und Methodology

										
											From 1996-2016, following the explanation/biopsy/grading/staging of 1166 prostate cancer patients who sought initial consultation at the doctor’s office, locally-confined tumors were detected in 742 patients (63.96%). These patients were selected for the therapy arms of this observational study in the outpatient setting of the doctor’s office-strictly in compliance with current guidelines, GCP requirements, and especially in consideration of age, oncologic risk, comorbidity, and patient preference.
										

										
											493 patients were assigned to the RPVE arm, and 249 patients to the EBRT arm of this two-arm observational study. The patient characteristics are summarized in Table 1. As expected, in the operative study arm, at 77.8%, retropubic extraperitoneal RPVE exceeded robot-assisted modification introduced later.
										

										 
										
											
											
											Table 1: Study characteristics following pretherapeutic allocation. View Table 1
											

										

										

										
											90.3% of these procedures were performed at a high case volume center. The assessed variables were peri procedural complications classified according to Clavien-Dindo [11,12], erectile function after 8 weeks based on the EHGS [13,14], the rate of positive resection margins (R1), periprostatic nerve sparing, and urinary in continence after 4 weeks, as defined by the Ingelheim-Sundberg score [15]. Own study data on nerve sparing appeared indispensable to us for the interpretation of the postoperative erection status in comparison to the published data of the annual quality reports of the PCCs.
										

										
											The primary intended
											
												
													percutaneous radiation therapy
												
											
											was performed at two centers with total dosages of 70-78 Gy in individual dosages of 1.8-2.0 Gy-through CT panning, first using a 3D-conformal multiple-field technique, then adding intensity-modulated radiation therapy (IMRT).
										

										
											4% of patients of the low-risk group (24.1%), according to the D’Amico classification, received neoadjuvant treatment with flutamide, a nonsteroidal antiandrogen, for 3 months, while 47.2% of the intermediate-risk group (33.7%) and all patients of the high-risk group (42.2%) received adjuvant treatment with leuprorelin, a GnRH analogue, regularly, i.e., for 2 years. The specific toxicity for the EBRT arm was determined based on the RTOG scale [16]. Specific points of this study were matched with age, the Charlson-Comorbidity Index [17], and androgen deprivation status.
										

										
											Periprocedural and early postoperative side effects were assessed separately after 1, 2, or 6 months. All diagnostics data was assessed face-to-face during the consultation at the follow-ups and added to the structured study registry. We performed the chi-squared test to process the results statistically.
										

										Results

										Early side effects and complications in the RPVE arm

										
											The assessed intra- and postoperative early complications are listed in Table 2. Of 493 operations during the observation period, we registered a rate of complications of 22.3% of various kinds under the Clavien-Dindo classification. Clinically-irrelevant Grade I components (packed red blood cell transfusions, indwelling catheter insertion period) were excluded-and not cited in the medical case history. For G II (4.4%), G III (8.6%), G IV (1.2%), and G V (0.0%) lesions, we recorded fewer complications than other authors. However, these findings are based on the individual subtleties of the researcher [12]. Clinical stages pT1-pT3b had a rate of histologically confirmed R1 resections of 15.6% (Table 3).
										

										
										 
										
											
											
											Table 2: Radical Prostatovesiculectomy-(early) complications during the clinical phase. View Table 2
											

										

										

										 
										
											
											
											Table 3: Cut edge characteristics (pT1- pT3b). View Table 3
											

										

										

										
											
												Urinary incontinence:
											
											 Our data finds a primary continence rate of 39.2%. None of the study participants experienced incontinence preoperatively. The differentiated distribution of incontinent patients based on their Ingelheim-Sundberg score [15] shows a positive correlation with age when compared directly (Table 4).
										

										
										 
										
											
											
											Table 4: RPVE/EBRT-consecutive urinary incontinence vs. age (1-month morbidity). View Table 4
											

										

										

										
											
												 Erectile dysfunction:
											
											 In this context, the studied patients’ age of 66.5 (RPVE arm) and 72.5 (EBRT arm) years, which tends to be advanced when receiving such treatment, should be noted. No patient reported an EHS of 0-2 requiring therapy during the preoperative exploration.
										

										
											Controlled, preferably bilateral nerve sparing is necessary for an erection to achieve the firmness needed for penetration. Our data indicates implementation in prostate cancerous regions in 63.9%-33.3% (Table 5).
										

										
										 
										
											
											
											Table 5: RPVE-Surgery and Nerve sparing. View Table 5
											

										

										


										
											The Erection Hardness Score proved to be the preferred variant for direct exploration of functional sexual status under these treatment conditions [13,14]. The assessment of the data revealed a highly significant correlation between a decline in erectile function and the age of patients who had undergone surgery (Table 6). Table 7 shows the coincidence between erectile function and comorbidity to be only weakly significant. This is due to the design of the study for which patients with a higher Charlson-Comorbidity Index were preferred for the EBRT arm. Nonetheless, the data demonstrates that-in addition to the risk factor ages, and relative intraoperative traumatization of neurovascular structures-metabolic comorbidity represents another causal component of the quality of erectile function.
										

										
										 
										
											
											
											Table 6: RPVE-Erectile Function vs. Age (2-month morbidity). View Table 6
											

										

										

										 
										
											
											
											Table 7: RPVE-Erectile Function vs. Comorbidity (2-month morbidity). View Table 7
											

										

										

										
										Early side effects and early complications in the EBRT arm

										
											The RTOG/EORTC Grade IV complications in Table 8 after percutaneous radiation therapy required-sometimes after temporary catheter insertion-operative intervention (internal urethrotomy, TUR-P/BA) within 3-6 months of EBRT. The temporary psychological dysregulation in the form of fatigue reported by 8.03% of the EBRT arm was significantly more frequent than the 2.8% reported by the RPVE arm. The urinary incontinence of the urge type following the initial and partially per acute radiation-induced cystitis experienced by 8.2% in the EBRT arm was mostly episodic. According to our data, this reaction to radiation is the most registered temporary side effect of the therapy. These specific symptoms are not correlated with age (Table 4).
										

										 
										
											
											
											Table 8: EBRT-Adverse event pattern (6-month morbidity). View Table 8
											

										

										

										
											The seemingly causal momentum of comorbidity, including in the context of the discussion about post-therapeutic erectile dysfunction, becomes even more evident when juxtaposing the variables erectile function with androgen status of the EBRT therapy arm. There is a direct correlation between EHGS and the adjuvant application of the LHRH analogue leuprorelin. This becomes clear when comparing EHGS 4 (no ADT) and EHGS 0 (74.7% ADT). For EHGS 4, our data shows erectile dysfunction in only 16.9% of patients, as opposed to 51.2% of patients with EHGS 0 (Table 9).
										

										
										 
										
											
											
											Table 9: EBRT-Erectile function vs. androgen deprivation (6-month morbidity). View Table 9
											

										

										
										Discussion

										
											Systematic registration of lesions, side effects, and long-term problems caused by therapy constitutes an indispensable element of good clinical practice for strengthening own internal procedures to verifiably ensure recognized quality standards [8,18-20]. For this, Begg, et al. specifically notes the importance of the Romano-Charlson index, according to which we achieved a mortality rate of 0.3% (Index 0), or 1.6% (Index > 2). The same applies to our data on side effects caused by clinical therapy in 28% or 43% of patients. The dispersion of the complication rates depends significantly on the case index [21].
										

										
											In 2021, a systemic review of an international panel of experts also demonstrated a direct correlation between the number of cases, experience of surgeons, and oncologic and non-oncologic outcomes. In this evaluation, the rate of hospital mortality was between 0.02% and 0.6% [20]. Our data shows a comparable hospital mortality rate of 0.0% and a perioperative/early complication rate of 22.3% for a median age of 66.3 years (Table 1 and Table 2).
										

										
											Individual tumor characteristics, such as clinical stages cT2c and cT3, a Gleason grade ≥ 8, but also operative nerve sparing can increase the risk of R1 resection. In our study, this rate was 15.6% for 493 patients who underwent surgery in the clinical tumor stages of pT1-pT3b pN0-pN1. For tumor stage pT2pN0, data of the PCC of the collaborating high case volume center was used to determine a mean value of 7.87% for 2012-2015 (Table 3).
										

										
											A national 14-center study from Norway examined the correlation between individual experience of the surgeons and the outcome for localized tumors and found an R1 rate of 26% as the median with a range of 18%-44%-comparable to our low-level zone results [19]. In a study of the American Vattikuti Institute, this rate was 23% out of 1151 cases [7].
										

										
											The assessed complications-both early and late lesions-may be weighed using the Clavien-Dindo classification, which was validated for the RPVE arm [11,12]. Whether this instrument can establish itself for assessments of clinical complications in future examinations seems doubtful, considering the clinical and methodical heterogeneity of internal quality definitions [10,7,22-26].
										

										
											The data of Steinsvik, et al. from 2022 showed a rate of
											
												postoperative urinary incontinence
											
											of 40% even after 12 months [19]. Donovan JL, Hamdy FC, et al. presented the complex data of the Protec T Study which reported an
											
												EPIC Urinary Incontinence Sub. Score
											
											of 67.4 (RPVE) and 88.7 (EBRT) after 6 months for a baseline of 92.8. The median age of the total cohort was 62 years [22].
										

										
											New data of the HAROW observational study shows that 25% of those who have undergone surgery required a subsequent procedure to improve continence [6]. Briel, et al. presented data of 1393 patients of a rehabilitation facility from 2009 and 2016.
										

										
											Surprisingly, the authors found a significant increase in consecutive stress incontinence from 23% (2009) to 33.9% (2016) for 30-day morbidity. According to their findings (p = 0.078), the operation (RPVE vs. RARPE) did not influence the results with certainty [4].
										

										
											Following the introduction of a quality assurance program by the National Health Service in England, RPVE could only be performed by a certified and strictly monitored center for 3 years. The urinary in continence rate improved from 43% to 36% [18]. Our study had an early 30-day morbidity rate of 29.4% (Grade 2) and 3.7% (Grade 3) of patients with clinically relevant symptoms under the Ingelheim-Sundberg grading scale (Table 4).
										

										
											In 2013, M. Resnick’s group was prevented from reporting a post-therapeutic in continence rate of just 10.6% after RPVE (24-mo. morbidity!) [9].
										

										
											M Menon, et al. published a postoperative continence rate of 96% without any pads application after only 6 months [7].
										

										
											Intact
											
												erectile function
											
											is seen as an indication of postoperative quality of life after RPVE/EBRT. The protection of periprostatic neurovascular structures during an operation is considered evidence based. Studies describe bilateral nerve sparing (bNS) as a consistent procedure [9,18,27]. In their prospective and randomized three-arm study, JL Donovan, et al. report realistic nerve sparing in 48.8% (bNS 75.9%, nNS 19.7%, xNS 4.4%) after 553 RPVEs [22]. Studies should reflect the real procedures of everyday hospital life-and this is how we treat the retrospective findings of our study. For our patients, we identified a mean nerve sparing rate of 33.3%-63.9% from 2012-2015 at collaborating centers (Table 4). According to valid German data, the German-Cancer-Society’ target of ≥ 80% could only be met for a very small group of patients (low-risk, IIEF ≥ 22/25) [23].
										

										
											The higher median age of the participants in our study implies the risk of population-based preference expectations for comorbid erectile dysfunction with vascular-metabolic-endocrine causes [22,28,29]. Epidemiologic studies suggest a global incidence of erectile dysfunction of 17%-34% [30]. The “Cologne Male Survey” identified an ED preference of 15.7% (aged 50-59), 34.4% (aged 60-65), and 53.4% (aged 70-80) [28] in a normal population of over 4000 participants in the year 2000. These findings have been confirmed by other working groups [29]. The Protec T Study cited an EPIC (erection firm enough for intercourse) score of only 65.77% among G4 erections in the pre therapeutic base line-with a 6-month morbidity of merely 12.0% [22].
										

										
											Claims of post-therapeutic erection rates of more 80% should therefore be questioned. For example, in a single-site study, 94% of patients interviewed 6-18 months after an operation stated to successfully have had intercourse, despite an average SHIM score of 18/25-astounding results, even for a highly-selected cohort [13]. In 2015, P Cathart, et al. published that, under strict external monitoring, the rate of intact erections had improved from 21% to 61% after 12 months at a single site with consistent bilateral nerve sparing [18].
										

										
											In 2002, J Noldus, et al. presented the results of the Martini-Clinics Hamburg 12-month study of erection-protective RPVE. The median age of the 366 studied patients was 62.5 years and, therefore, four years younger than our cohort. The unilateral procedure resulted in sufficient, unassisted erections in 19% of the group aged under 60, and in 13% of those over 60. Following bilateral nerve sparing, the results improved to 45% and 38% [31].
										

										
											In 2019, P Capogrosso’s group published the data of high case volume university center about how to regain erectile function during the observation period from 2008-2015. Despite great advances in technical operative and perioperative management, the outcome of the last decade did not improve-not even after 12 or 24 months [32]. These results only confirm the conclusion of I Schauer, et al. whose analysis of 11 excellent RCTs found that the rate of intact erections can be assumed to be no higher than 20-25% after ns RPVE [10].
										

										
											A representative study of LMU Munich on the status of erectile function after RPVE which surveyed both urologists and their patients found a large discrepancy. While urologists claimed intact postoperative erections of 9.1%, patients reported merely 4.7%. Although 73.9% of urologists believed in erection-protecting long-term therapy, this was only confirmed by 30.3% of patients. Just 28.9% of patients were satisfied with their sexual performance, but their urologists raised this figure as high as 46.2% [5].
										

										
											Finally, in an editorial about further discrepancies between clinical results after elective intervention, D Tilki, et al. asked if accelerating the further development of high case volume centers wasn’t an ethical obligation [33].
										

										
											In the baseline of our study, the
											
												Charlson-Comorbidity Index
											
											showed significant discrepancies (Table 1) between the 0.68 (SD 0.90) for the RPVE arm and the 1.14 (SD 1.09) for the RTx arm. Our data on gradual postoperative urinary incontinence (Ingelheim-Sundberg score) and on consecutive erectile dysfunction (EHS) was therefore able to demonstrate that weighted functional lesions depended directly on age and the comorbidity index for both therapy arms (Table 4, Table 6 and Table 7). Comorbidity is therefore also of clinical importance as a predictor of individualized radiation therapy for localized prostate cancer [26].
										

										
											Meerleer, et al. published their data on
											
												early toxicity after intensity-modulated radiation therapy
											
											 for a localized prostate cancer. They found GI toxicity of 39%, of 27% in G2, and GU toxicity of 17% in G1 and 36% in G2; only 10% of their patients reported no symptoms [34]. Our data shows a different distribution. We found GI toxicity of merely 8.4% in G1, GU toxicity of 47% in G1, and GU toxicity of 6.8% in G4. In our control cohort, 49% of patients completed therapy asymptomatically (Table 8). According to PL Nguyen’s working group, only EBRT is associated with increased mortality for prostate cancer among the intermediary risk group (HR 3.0 [95%CI 1.3-7.2], p = 0.01). However, only patients with low comorbidity benefited from adjuvant 6-month ADT. This increased likelihood of survival could not be demonstrated for patients with medium to high comorbidity since the higher comorbidity-specific mortality became the determining factor [27]. Our group made very similar findings in the past [3].
										

										
											Due to more recent data, the clinical benefits of adjuvant ADT for heterogenous intermediary risk tumors can be assessed in a more differentiated manner. Especially for the lower intermediary risk status (Gleason 3 + 4 = 7, < 50% positive biopsies), the authors recommend a sole dosage-based EBRT with consecutive lower tumor-specific mortality. The relevant toxicity of the ADT is also referred to explicitly [35,36]. In this context, the lower rate of intact post-therapeutic erectile function of 16.9% (EHS 4) can also be explained by our data (Table 9). The Protec T Study cited analogous EPIC data of merely 22.2% for a baseline of 68.4 (6-month morbidity) [22].
										

										Conclusions

										
											The systematic assessment of early side effects and lesions resulting from complications during the reality of post-therapeutic assistance continues to be of clinical interest. The data reflects the objective indication spectrum of differential diagnostic/therapeutic requirements in clinical practice. In addition to complex medicinal, physiotherapeutic, and invasive intervention, psychosomatic exploration should also be given clinical relevance to support patients effectively in an outpatient home setting. Such coordinated procedure is necessary for meaningful progress on non-oncological outcomes.
										

										Disclosure Statement

										
											The authors declare that they have no conflicts of interest.
										

										Adherence to Ethical Guidelines

										
											No further experimental studies on humans and animals were carried out for these investigations. The required ethical guidelines applied to the collection of data and its processing.
										

										Author Contributions

										
											W-DUB has full access to all the data in this study and take responsibility for the integrity of the accuracy of the data analysis. Study concept and design: W-DUB, StZ, MPW. Acquisition of data: W-DUB, AN, TH. Critical revision of the manuscript for important intellectual content: MPW, StZ, TH. Supervision: WDUB, MPW.
										



										References


										
										 
										 
										 
										 
										
									   
										Leitlinienprogramm Onkologie (2021) (Deutsche Krebsgesellschaft, Deutsche Krebshilfe, AWMF): S3-Leitlinie Prostatakarzinom, Langversion 6.2, AWMF Registernummer: 043/022OL.
									  
									


										
										
											Boehm WDU, Koch R, Froehner M, Wenzel S, Werner C, et al. (2020) Radical prostatectomy versus external beam radiotherapy-indication and the way to the decision: A cumulative non-interventional unicentric retrospective trial of 20 years. Int Arch Urol Complic 6: 1-11.
										
									


										
									   
										Böhm WDU, Koch R, Latarius S, Mehnert A, Werner C, et al. (2022) Zur praxis der therapieentscheidung beim lokal begrenzten prostatakarzinom: Operation vs. bestrahlung-wer profitiert? allokation und ergebnisse einer unizentrischen, kumulativen langzeitstudie. Der Urologe 61: 282-291.
									  
									


										
									   
										Briel Ch, Lent V, L Strauß (2022) Die Belastungsharninkontinenz nach radikaler Prostatektomie in der Versorgungswirklichkeit. Die Urologie 61: 1093-1098.
									  
									


										
									   
										Herkommer K, Niespodziany S, Zorn C, Gschwend JE, Volkmer GB (2006) Management der erektilen dysfunktion nach radikaler prostatektomie. bewertung von urologen vs. patientenbefragungen. Urologe 45: 338-342.
									  
									


										
										
											Baunacke M, Schmidt ML, Thomas C, Groeben C, Borkowetz A, et al. (2020) Long-term functional Outcomes after robotic vs. retropubic radical prostatectomy in routine Care: A 6-year follow up of a large German health services research study. World J Urol 38: 1701-1709.
										
									


										
										
											Menon M, Shrivastava A, Bhandari M, Satyanarayana R, Siva S, et al. (2009) Vattikutti Institute prostatectomy: Technical modifications in 2009. Eur Urol 56: 89-96.
										
									


										
										
											Pompe RS, Beyer B, Haese A, Preisser F, Michl U, et al. (2018) Postoperative complications of contemporary open and robot-assisted laparoscopic radical prostatectomy using standardized reporting systems. BJU Int 122: 801-807.
										
									


										
										
											Resnick MJ, Koyama T, Fan KH, Albertsen PC, Goodman M, et al. (2013) Long term functional outcomes after treatment for localized prostate cancer. N Engl J Med 368: 436-445.
										
									


										
										
											Schauer I, Keller E, Müller A, Madersbacher S (2015) Have rates of erectile dysfunction improved within the past 17 years after radical prostatectomy? A systematic analysis of the control arms of prospective randomized trials on penile rehabilitation. Andrology 3: 661-665.
										
									


										
										
											Dindo D, Demartines N, Clavien PA (2004) Classification, and surgical complications. A new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg 240: 205-213.
										
									


										
									   
										Hiess M, Ponholzer A, Lamche M, Schramek P, Seitz C (2014) Die Komplikationsklassifikation nach Clavien-Dindo am Beispiel der radikalen Prostatektomie. Wien Med Wochenschr 164: 297-301.
									  
									


										
									   
										Fichtner J, Kowalski S, Wesselmann S, Albers C (2015) Kennzahlenanalyse der DKG-zertifizierten Prostatakarzinomzentren des Jahres 2015. Urologe 54: 1530-1536.
									  
									


										
										
											Khera M, Goldstein I (2011) Erectile dysfunction. BMJ Clin Evid 2011: 1803.
										
									


										
										
											Mulhall JP, Goldstein I, Bushmakin AG, Cappelleri JC, Hridsten K (2007) Validation of the erection hardness score. J Sex Med 4: 1626-1634.
										
									


										
										
											Yilmaz A, Tuncel A, Aydin O, Balci M, Karabulut E, et al. (2011) The association between erection hardness grading scale and international index of erectile function in men with erectile dysfunction treated with sildenafil citrate. Urol Int 86: 434-438.
										
									


										
										
											Ingelheim-Sunderberg A (1952) Urinary incontinence in women excluding fistulas. Acta Obstet Gynecol Scand 31: 266.
										
									


										
										
											Cox JD, Stetz J, Pajak TF (1995) Toxicity criteria of the radiation therapy oncology group (RTOG) and the European organization for research and treatment of cancer (EORTC). Int J Radiat Oncol Biol Phys 31: 1341-1346.
										
									


										
										
											Charlson ME, Carrozzino D, Guidi J, Patiesno C (2022) Charlson comorbidity index: A critical review of clinimetric properties. Psychother Psychosom 91: 8-35.
										
									


										
										
											Cathart P, Sridhavat A, Ramachandran N, Briggs T, Nathan S, et al. (2015) Achieving quality assurance of prostate cancer services. Eur Urol 68: 22-29.
										
									


										
										
											Steinsvik EAS, Axtcrona K, Angelsen A, Beisland C, Dahl A, et al. (2013) Does a surgeon´s annual radical prostatectomy volume predict the risk of positive surgical margins and urinary incontinence at one-year follow-up?- Findings from a prospective national study. Scand J Urol 47: 92-100.
										
									


										
										
											Van den Broeck T, Oprea Lager D, Moris L, Kailavasan M, Briers E, et al. (2021) A systematic review of the impact of surgeon and hospital caseload volume on oncological and nononcological outcomes after radical prostatectomy for nonmetastatic prostate cancer. Eur Urol 80: 531-545.
										
									


										
										
											Begg CB, Riedel ER, Bach PB, Kattan MW, Schrag D, et al. (2002) Variations in morbidity after radical prostatectomy. N Engl J Med 346: 1138-1144.
										
									


										
										
											Donovan JL, Hamdy FC, Lane JA, Mason M, Metcalfe C, et al. (2016) Patient-reported outcomes after monitoring, surgery or radiotherapy for prostate cancer. N Engl J Med 375: 1425-1437.
										
									


										
										
											Herden J, Ansmann L, Ernstmann N, Schnell D, Lothar Weißbach (2016) The treatment of localized prostate cancer in everyday practice in Germany. A multicenter prospective observational study (HAROW) in 2957 patients. Dtsch Aerzteblatt Int 113: 329-336.
										
									


										
										
											Kuehlhas FE, Naegele R, Eckersberger E, Margreiter M, Herwig R, et al. (2011) Urinary continence after radical prostatectomy: the patient perspective. Can J Urol 18: 5811-5818.
										
									


										
										
											Tewari A, Johnson CC, Divine G, Crawford ED, Gamito EJ, et al. (2004) Long-term survival probability in men with clinically localized prostate cancer: A case-control, propensity modelling study stratified by race, age, treatment, and comorbidities. J Urol 171: 1513-1519.
										
									


										
									   
										Nguyen PL, Chen MH, Beard CJ, Suh WW, Andrew A, et al. (2010) Radiation with or without 6 months of androgen suppression therapy in intermediate- and high-risk clinically localized prostate cancer: A post randomization analysis by risk group. Int J Radiat Oncol Biol Phys 77: 1046-1052.
									  
									


										
										
											Braun M, Wassmer G, Klotz T, Reifenrath B, Matheis M, et al. (2000) Epidemiology of erectile dysfunction: Results of the cologne male survey. Int J Impo Res 12: 305-311.
										
									


										
										
											Geerkens MJM, AL Itejawi HHM, Nieuwenhuijzen JA, Meuleman EJM, Lissenberg Witte BI, et al. (2020) Sexual dysfunction and bother due to erectile dysfunction in healthy elderly male population: Prevalence from a systematic Review. Eur Urol Focus 6: 776-790.
										
									


										
										
											Noldus J, Michl U, Graefen M, Haese A, Hammerer P, et al. (2002) Patient-reported sexual function after nerve-sparing radical retropubic prostatectomy. Eur Urol 42: 118-124.
										
									


										
										
											Capogrosso P, Vertosick EA, Benfante NE, Eastham JA, Scardino PJ, et al. (2019) Are we improving erectile function recovery after radical prostatectomy? analysis of patients treated over the last decade. Eur Urol 75: 221-228.
										
									


										
										
											Tilki D, Huland H, Graefen M (2015) Centralization, and quality control of elective surgery improve outcome: Aren’t we ethically obliged to force the pace of creating high-volume centers? Eur Urol 68: 30-31.
										
									


										
										
											Meerleer GD, Vakaet L, Meersschout S, Villeirs G, Verbaeys A, et al. (2004) Intensity-modulated radiotherapy as primary treatment for prostate cancer; acute toxicity in 114 patients. Int J Radiol Oncol Biol Phys 60: 777-787.
										
									


										
										
											Beck M, Böhmer D, Aebersold DM, Albrecht C, Flentje M, et al. (2020) The prostate cancer expert panel of the German society of radiation oncology (degro) and the working party radiation oncology of the German cancer society (DKG-ARO). Role of combined radiation and androgen deprivation therapy in intermediate-risk prostate cancer: Statement from the DEGRO working group on prostate cancer. Strahlenther Onkol 196: 109-116.
										
									


										
										
											Sweat SD, Bergstralh EJ, Slezak J, Blute ML, Zincke H (2002) Competing risk analysis after radical prostatectomy for clinically nonmetastatic prostate adenocarcinoma according to clinical Gleason score and patient age. J Urol 168: 525-529.
										
									


										



						

										

	


