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Abstract

 Objectives—To analyse oncological and functional outcomes 12 months after treatment of 

very low risk prostate cancer with radical prostatectomy in men who could have been candidates 

for active surveillance.

 Patients and Methods—A prospective study of all men with very low risk prostate cancer 

who underwent radical prostatectomy at 14 participating centres. Validated patient questionnaires 

were collected at base line and after 12 months by independent health-care researchers. 

Biochemical recurrence (BCR) was defined as PSA ≥ 0.25 ng/ml or treatment with salvage 

radiotherapy or treated with hormones. Urinary continence was defined as "less than one pad 

changed per 24 hour". Erectile function was defined as ”erection hard enough for penetration more 

than half of the time after sexual stimulation”. Changes in tumor grade and stage were obtained 

from pathology reports. We show descriptive frequencies and proportions having each outcome in 

various subgroups. Fisher’s exact test was used to assess differences between the age groups.

 Results—Of the 4003 men in the LAPPRO cohort, 338 men fulfilled the preoperative national 

criteria for very low risk prostate cancer. Adverse pathology outcomes included: upgrading, 
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defined as pT3 or postoperative Gleason sum ≥ 7, was present in 35% (115/333), positive surgical 

margins, 16% (54/329). Only 7/329 men (2.1%) had PSA concentration > 0.1 ng/ml 6–12 weeks 

postoperatively. Erectile function and urinary continence were 44% (98/222) and 84% (264/315) 

12 months postoperatively. Trifecta defined as preoperative potent and continent men that 

remained potent and continent with no BCR was at 12 months 38 % (84/221).

 Conclusions—Our prospective study of men with very low risk prostate cancer undergoing 

open or robotic radical prostatectomy showed favourable oncological outcome in about two-thirds. 

About 40 per cent did not suffer from surgically induced urinary incontinence or erectile 

dysfunction 12 months postoperatively. These results provide additional support for the use of 

active surveillance in men with very low risk prostate cancer, however the group of men with risk 

of upgrading and upstaging is not negligible. Improved stratification is still an urgently needed.
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prostate cancer; radical prostatectomy; erectile dysfunction; urinary incontinence; very low risk 
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 INTRODUCTION

The first principle of medical ethics as stated by Hippocrates, the father of Western 

medicine, is primum, non nocere – “first of all, do not harm”. This is highly relevant in the 

discussion of surgical treatment of very low risk prostate cancer. Early detection of prostate 

cancer is associated with the diagnosis of a considerable proportion of cancers that are 

indolent, and if left untreated are unlikely to cause symptoms or affect survival1. However, 

many of these low risk prostate cancer patients do not receive active surveillance as a first 

line of treatment. Hoffman and co workers recently reported that a patient diagnosed with 

low risk cancer in USA is more likely to receive the treatment that his urologist most 

commonly performs2. How the physician communicates a prostate cancer diagnosis and 

discusses the severity of the disease and management options with a patient will influence 

whether active surveillance will be the first treatment of choice or not3. In this context of 

decision making, appropriate communication with the patient is an essential component of 

the active-surveillance strategy to reduce the psychological burden of living with untreated 

cancer. It is important that a man in Sweden diagnosed with very low risk prostate cancer 

and choosing treatment with radical prostatectomy is informed about the expected outcomes. 

We therefore extracted men diagnosed with very low risk prostate cancer who could have 

been candidates for active surveillance and were included in the prospective LAPPRO trial4, 

which includes data on men treated with radical prostatectomy from 14 Swedish centers, and 

sought to determine the oncological and functional results 12 months after radical 

prostatectomy.

 PATIENTS AND METHODS

 Trial design

The LAPPRO trial with its prospective study design, included patients from 14 participating 

centres in Sweden. The hospitals and the surgeons are a mixture of high and low volume 

hospitals and surgeons, which mimics the reality facing those Swedish patients with low risk 
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prostate cancer who wish to have surgery for prostate cancer. Swedish health care is 

organized by county, so these patients were not free to seek health care across county 

borders for one or more perhaps personal reasons. Thus for the majority of participants, 

geographical location was the deciding factor behind the choice of hospital and surgeon. The 

design and data collection of the LAPPRO trial have been described previously4,5,6.

 Participants

The LAPPRO trial collected data from a total of 4003 men from 14 participating centres 

between September 1, 2008 and November 7, 2011. In this study patients had to meet the 

following inclusion criteria for very low risk prostate cancer described in the Swedish 

national guidelines: T1c, prostate-specific antigen (PSA) concentration less than 10 ng/ml, 

PSA density < 0.15 ng/ml2, Gleason sum 6 in up to 4 positive biopsy cores with a total 

biopsy cancer length of ≤ 8 mm, in excess of the inclusion criteria for the LAPPRO trial age 

less than 75 years, ability to read and write in Swedish, written informed consent and no 

signs of distant metastasis.

 Data collection

Clinical record forms (CRFs) were filled out before, during and at 6–12 weeks, 12 and 24 

months after surgery. Patient-reported data were collected before and 3, 12 and 24 months 

after surgery via validated questionnaires administered and collected by a neutral third 

party5. The study questionnaires reporting patient outcomes have the same clinometric 

approach as a previous randomized controlled trial and more than twenty large-sized data 

collections of cancer survivors789. The validation of the questionnaires and the pilot study 

performed before study-start has been described earlier5. Study staff visited the centres to 

monitor data reported in CRFs in comparison with original data in hospital records.

 Outcomes

The outcomes considered include adverse pathology as reported in the CRFs and functional 

outcomes 12 months after surgery as reported by the patients through questionnaires. 

Adverse pathology outcomes included upgrading, defined as pT3 or postoperative Gleason 

sum of ≥ 7, positive surgical margins and PSA > 0.1 ng/ml 6–12 weeks postoperatively. 

Positive surgical margin was based on CRFs: “no information”, “negative”, “focal”, 
“extensive” or “other”. In the analysis, we combined focal and extensive into “positive 

surgical margin” status. We also analysed biochemical relapse (BCR) defined as PSA ≥ 0.25 

ng/ml or treatment with salvage radiotherapy or treated with hormones up to 12 months 

later. The reason for choosing a cut off level of PSA ≥ 0.25 ng/ml instead of > 0.20 ng/ml 

was that some centres reported PSA with only one decimal.

Functional outcome was measured as self-reported urinary continence and erectile function. 

The questionnaire included questions about urinary function and erectile function, most of 

which had been used earlier1011. For urinary continence we asked, “How many times do you 

change pad, diaper or other sanitary protection during a typical 24 hours?” The available 

responses were “Not applicable, I do not use pad, diaper or a sanitary protection”, “Less 
than once per 24 hours, i.e. an occasional pad”, “About once per 24 hours”, “About two to 
three times per 24 hours”, “About four to five times per 24 hours” or “About six times or 
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more per 24 hours”. Urinary continence was defined as "Less than one pad changed per 24 
hour, i.e. an occasional pad" at 12 months. For self-reported erectile function, we used a 

Swedish translation of question three from the International Index of Erectile Function 

score12: “When you had erections with sexual stimulation, how often was your erection hard 

enough for penetration during the last 3 months?”, answer categories: "No sexual activity", 
"Never hard enough for penetration", "Less than half of the times", "More than half of the 
times/always". Erectile function was defined as ”Erection hard enough for penetration more 
than half of the times after sexual stimulation” at 12 months. The questionnaires included 

further questions about urinary continence/incontinence (Table 3b) and erectile function/

dysfunction (Table 3a, 3b and 4). We defined trifecta cases at 12 months as those men with 

no BCR or salvage radiotherapy and being urinary continent and having erectile function.

 Statistical analysis

Tables 1–3 show descriptive frequencies and proportions having each outcome in various 

subgroups. To compare outcomes between younger and older men, Table 4 shows the 

corresponding outcomes split between men below and above 60 years of age at surgery. 

Fisher’s exact test was used to assess differences between the age groups. All tests were 

done two-sided at the 5% significance level. Data management and calculations were 

performed using SAS software (version 9.4, SAS Institute Inc., Cary NC, USA).

 RESULTS

The median age of men in the study population was 60.7 year (range 39–74 years). Table 1 

shows demographics and patient characteristics. Of the 4003 men from 14 participating 

centres in the LAPPRO overall cohort, 338 men fulfilled the criteria for very low risk 

prostate cancer. Return of the CRFs varied from 97% to 99% per cent and the response rate 

for questionnaires from 89% to 99%.

 Adverse pathology, PSA and BCR

Upgrading to stage pT3 or postoperative Gleason sum of ≥ 7 was present in 34% (115/333), 

positive surgical margins in 16% (54/329) and PSA > 0.1 ng/ml 6–12 weeks postoperative in 

2.1% (7/329) of the patients and 2.4% (8/334) had BCR at 12 months (5 patients had salvage 

radiotherapy and none was treated with hormones). (Table 2).

 Urinary continence at 12 months after operation

Urinary continence was reported by 84% (264/315) 12 months postoperatively (Table 3a). 

When the answers to additional questions concerning details of urinary leakage were taken 

into account and the various subgroups were analysed, the proportion of patients classified 

as being urinary continent ranged from 47.3 % (pad free, leakage free) to 92.6% 

(postoperative change of pad less than once per 24 hours in the subgroup of patients 39–59 

years old who preoperatively reported change of pad less than once per 24 hours and had 

been operated with bilateral nerve-sparing operation) (Table 3a and Table 4).
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 Recovery of erectile function

Erectile function was reported by 44% of the patients (98/222) one year after surgery (Table 

3b), Classification of erectile function by different definitions and different age groups 

ranged from 16% (IIEF>21) to 50 % (postoperative capable of penetration more than half of 

the times in the subgroup of patients 60–74 years old who were preoperatively capable of 

penetration more than half of the times operated with bilaterally nerve-sparing operation) 

(Table 3b and Table 4). In our study men who answered the questionnaires about their 

erection 170/312 (54.7%) had used PDE5 inhibitors and 39/312 (12.8%) had used 

intracavernosal injections.

 Trifecta

Among patients with preoperative satisfying erectile and urinary functions, 40% (75/189) 

had preserved functions 12 months after surgery and 39% (73/189) was trifecta at 12 months 

(Table 3c).

 DISCUSSION

This study to evaluate outcomes after surgery in Sweden in men with very low risk prostate 

cancer showed about two-thirds with favourable oncological outcome and only 40 per cent 

without surgery-induced urinary incontinence or erectile dysfunction 12 months 

postoperatively.

Vellekoop and co-workers performed a registry-based study in the NPCR (National Prostate 

Cancer Register of Sweden) and showed a similar proportion of adverse pathology after 

radical prostatectomy in more than 2000 candidates for active surveillance (33% with John 

Hopkins active surveillance protocol)13. Hajj and co-workers found a slightly higher 

proportion of unfavourable oncological outcome in 625 patients who fulfilled PRIAS 

(Prostate Cancer Research International Active Surveillance) criteria and had undergone 

immediate radical prostatectomy (50%)14. Hong and co-workers, who used a confirmatory 

biopsy to reassess eligibility for active surveillance, found a somewhat lower proportion of 

unfavourable oncological outcome (28%) after a median 1.7 years of active surveillance 

before undergoing radical prostatectomy15. By using a repeat biopsy within 3 months of the 

first biopsy before starting on active surveillance, Berglund and co-workers found upgrading 

to Gleason 7 or more in 17% of the 104 patients primarily eligible for active surveillance 

and Shapiro and Johnstone found as high as 42% Gleason upgrading using repeat biopsies as 

reported in a literature review in 20121617. To decrease misclassification due to sample bias, 

recent advances in multi-parametric magnetic resonance imaging (mpMRI) suggest a high 

negative predictive value for the presence of clinically significant disease in patients eligible 

for active surveillance18, including the use of targeted biopsies to rule out significant disease 

in cases with positive findings from mpMRI. However, the proportion of adverse pathology 

after radical prostatectomy in very low risk prostate cancer is probably an imperfect 

predictor of long term survival, since the PIVOT trial showed no survival benefit with radical 

prostatectomy compared to observation for the entire low risk group after 12 years of follow 

up19. Furthermore, in the 224 (23%) of the patients in the Göteborg screening trial classified 
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as very low risk and managed with active surveillance, no metastatic disease and no deaths 

from prostate cancer have occurred during a median follow up of 6 years20.

To our knowledge, very little is known about functional outcome after radical prostatectomy 

in very low risk prostate cancer patients. Theoretically, these patients are ideal candidates for 

surgery with optimal feasibility for preservation of urinary and erectile functions. 

Considering the low possibility of survival benefits of surgery for these men with very low 

risk prostate cancer, as mentioned above, one might argue that “pad-free and leakage-free 

urinary continence” would be the appropriate definition of continence from the patient’s 

perspective, as indicated when taking the patient’s bother into account19,21. When using this 

definition, only about half of the patients who met these criteria preoperatively retained 

continence 12 months postoperatively. The levels of 12 month postoperative continence vary 

between 69–96% in the existing literature, levels similar to our results22. However, the 

average continence rate according to a review of Ficarra et al. using the definition pad free 

leakage was 84%, compared to 72% in the present study22. A spectrum of various surgeon’s 

experience and of high and low volume hospitals in this multi-centre study could 

presumably explain some of the difference23. On the other hand, in a previous report from 

the LAPPRO trial, Wallerstedt and co-workers analysed predictors for urinary incontinence 

in the first 1529 men included in the cohort (all risk groups) and found a continence rate of 

only 76% using the definition “Less than one pad changed per 24 hours” at 12 months, 

which was less compared to the rate in this cohort of very low risk cancers, 84%24. One 

explanation for this higher incontinence rate is probably that when surgery is performed on a 

cohort of patients consisting of all three subgroups –low-risk, intermediate-risk, and high-

risk prostate cancer, the feasibility of bilateral neurovascular bundle preservation will 

decrease (72% to 46–53%) and thereby contribute to higher rates of urinary incontinence25.

A recovery of erectile function in less than 50% of preoperatively potent men at 12 months 

is lower than reported in a recent review of the literature reporting mean values of erectile 

function recovery of 70% at 12 months after surgery26. A recovery of erectile function in 

37% (all men) is, however, higher than reported recently in a study using the same definition 

of self-reported erectile function used in the LAPPRO trial (25–30% at 12 months)4. Van 

den Bergh and co-workers compared sexual function in a cohort of patients who fulfilled 

PRIAS criteria (Prostate Cancer Research International Active Surveillance) and had been 

treated with active surveillance with a cohort of patients from European Randomized Study 

of Screening for Prostrate Cancer (ERSPC) treated with RP. The study of the RP treated 

group that was, however, not strictly a very low risk prostate cancer group (T2 prostate 

cancers included), found that only 14% of the men were sexually active without erectile 

problems at 18 months compared to 70% of the men in the non-operated group27. Erectile 

function recovery appears to be higher in single centre, single surgeon series compared with 

multi-centre, multi-surgeon series28. Variation in the nature of the population studied, data 

acquisition, and definition of baseline and postoperative erectile function are factors that 

may influence the results28. Unfortunately, also selection bias might be a problem in some 

studies that are made on a highly selected fraction of patients. Potency results from such 

subgroups cannot be accurately extrapolated to the general population of men having 

surgery as treatment for prostate cancer. We believe, however that there is a rather high 

probability of generalizability for the results from our study of all men with a very low risk 
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prostate cancer having a radical prostatectomy as primary treatment in the LAPPRO trial 

(with the participating 14 hospitals in Sweden).

The strengths of our study include the sample size, high participation and response rates, the 

neutral third-party approach and the data collection method with prospectively collected 

validated questionnaires and the multicentre study design that possibly better reflects 

average surgical competence in Sweden. At the same time that the multicentre study design 

is regarded as a strength, it might also be seen as a limitation since no distinction was made 

in the analysis between results in high- and low-volume centres and between high- and low-

volume surgeons. An analysis of oncological and functional results from a single Swedish 

high-volume surgeon might have been of interest. However, the average patient with very 

low risk prostate cancer will most likely not meet a surgeon with high volume experience. 

Another limitation is the absence of PSA history for this cohort of very low risk prostate 

cancer that underwent surgery. It is common to advise against active surveillance in men 

with a PSA doubling time (PSADT) < 3 years2930 or if there is a rise in PSA of more than 2 

ng/ml/y before starting active surveillance3132. It cannot be entirely ruled out that the lack of 

data on PSA history, as well as the absence of a repeat biopsy, may influence the extent of 

adverse pathology after surgery in this study.

In a future setting, mpMRI in conjunction with targeted biopsies could play an important 

role in reducing the proportion of very low risk prostate cancers found. Patients, who despite 

use of these new methods, turn out to have a very low risk prostate cancer should instead of 

having surgery, to avoid overtreatment and to preserve sexual and urinary functions, be 

monitored in a active surveillance program including mpMRT to better rule out 

misclassification or progressive disease33. For these few men who, in spite of high quality 

patient-doctor communication about very low risk prostate cancer risks and expected 

outcomes with treatment, choose to have surgery, assignment whenever possible to a 

surgeon who is particularly skilled in correctly preserving both neurovascular bundles is 

recommended.

 CONCLUSION

From a surgeon’s perspective, a man with very low risk prostate cancer is the ideal candidate 

for surgery with optimal potential for perfect oncological outcome and feasibility for 

preservation of urinary and erectile functions. From this study however, we can conclude 

that choosing surgery as the primary treatment for this set of men in Sweden, will result in a 

favourable outcome as concerns the cancer for about two thirds of the cases, but is likely to 

jeopardize a man’s sexual and urinary health to a great extent. These results therefore 

provide additional support for the use of active surveillance in men with very low risk 

prostate cancer, however the group of men with risk of upgrading and upstaging is not 

negligible. Improved stratification in the future with more advanced mpMRI and target 

biopsies is urgently needed.

 Acknowledgments

Dr. Carlsson reports personal fee from Bayer, outside the submitted work.

Carlsson et al. Page 7

BJU Int. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Grant support: The study was supported by research grants from Swedish Cancer Society (2008/922, 2010/593, 
2013/497), The Swedish Research Council (2012-1770), RegionVästra Götaland, Sahlgrenska University Hospital 
(ALF grants 138751 and 146201, HTA-VGR 6011;agreement concerning research and education of doctors), the 
Mrs. Mary von Sydow Foundation and the Anna and Edvin Berger Foundation.

Dr. Sigrid Carlsson’s work on this paper was supported in part by a Cancer Center Support Grant from the National 
Cancer Institute made to Memorial Sloan Kettering Cancer Center (P30 CA008748). Dr. Carlsson is also supported 
by a post-doctoral grant from AFA Insurance. None of the sponsors had any acsess to the data or any influence on 
or acces to the analysis plan, the results, or the manuscript.

REFERENCES

1. Loeb S, Bjurlin MA, Nicholson J, et al. Overdiagnosis and overtreatment of prostate cancer. Eur 
Urol. 2014; 65:1046–1055. [PubMed: 24439788] 

2. Hoffman KE, Niu J, Shen Y, et al. Physician variation in management of low-risk prostate cancer: a 
population-based cohort study. JAMA Intern Med. 2014; 174:1450–1459. [PubMed: 25023650] 

3. Davison BJ, Parker PA, Goldenberg SL. Patients' preferences for communicating a prostate cancer 
diagnosis and participating in medical decision-making. BJU Int. 2004; 93:47–51. [PubMed: 
14678366] 

4. Haglind E, Carlsson S, Stranne J, et al. Urinary Incontinence and Erectile Dysfunction After Robotic 
Versus Open Radical Prostatectomy: A Prospective, Controlled, Nonrandomised Trial. Eur Urol. 
2015

5. Thorsteinsdottir T, Stranne J, Carlsson S, et al. LAPPRO: a prospective multicentre comparative 
study of robot-assisted laparoscopic and retropubic radical prostatectomy for prostate cancer. Scand 
J Urol Nephrol. 2011; 45:102–112. [PubMed: 21114378] 

6. Wallerstedt A, Tyritzis SI, Thorsteinsdottir T, et al. Short-term Results after Robot-assisted 
Laparoscopic Radical Prostatectomy Compared to Open Radical Prostatectomy. Eur Urol. 2014

7. Steineck G, Helgesen F, Adolfsson J, et al. Quality of life after radical prostatectomy or watchful 
waiting. N Engl J Med. 2002; 347:790–796. [PubMed: 12226149] 

8. Kreicbergs U, Valdimarsdottir U, Onelov E, Henter JI, Steineck G. Talking about death with 
children who have severe malignant disease. N Engl J Med. 2004; 351:1175–1186. [PubMed: 
15371575] 

9. Dunberger G, Lind H, Steineck G, et al. Fecal incontinence affecting quality of life and social 
functioning among long-term gynecological cancer survivors. Int J Gynecol Cancer. 2010; 20:449–
460. [PubMed: 20375813] 

10. Nilsson AE, Schumacher MC, Johansson E, et al. Age at surgery, educational level and long-term 
urinary incontinence after radical prostatectomy. BJU Int. 2011; 108:1572–1577. [PubMed: 
21595820] 

11. Johansson E, Steineck G, Holmberg L, 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. [PubMed: 21821474] 

12. Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra A. The international index of 
erectile function (IIEF): a multidimensional scale for assessment of erectile dysfunction. Urology. 
1997; 49:822–830. [PubMed: 9187685] 

13. Vellekoop A, Loeb S, Folkvaljon Y, Stattin P. Population based study of predictors of adverse 
pathology among candidates for active surveillance with Gleason 6 prostate cancer. J Urol. 2014; 
191:350–357. [PubMed: 24071481] 

14. El Hajj A, Ploussard G, de la Taille A, et al. Analysis of outcomes after radical prostatectomy in 
patients eligible for active surveillance (PRIAS). BJU Int. 2013; 111:53–59. [PubMed: 22726582] 

15. Hong SK, Sternberg IA, Keren Paz GE, et al. Definitive pathology at radical prostatectomy is 
commonly favorable in men following initial active surveillance. Eur Urol. 2014; 66:214–219. 
[PubMed: 23954083] 

16. Berglund RK, Masterson TA, Vora KC, Eggener SE, Eastham JA, Guillonneau BD. Pathological 
upgrading and up staging with immediate repeat biopsy in patients eligible for active surveillance. 
J Urol. 2008; 180:1964–1967. discussion 7–8. [PubMed: 18801515] 

Carlsson et al. Page 8

BJU Int. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



17. Shapiro RH, Johnstone PA. Risk of Gleason grade inaccuracies in prostate cancer patients eligible 
for active surveillance. Urology. 2012; 80:661–666. [PubMed: 22925240] 

18. Da Rosa MR, Milot L, Sugar L, et al. A prospective comparison of MRI-US fused targeted biopsy 
versus systematic ultrasound-guided biopsy for detecting clinically significant prostate cancer in 
patients on active surveillance. J Magn Reson Imaging. 2015; 41:220–225. [PubMed: 25044935] 

19. Wilt TJ, Brawer MK, Jones KM, et al. Radical prostatectomy versus observation for localized 
prostate cancer. N Engl J Med. 2012; 367:203–213. [PubMed: 22808955] 

20. Godtman RA, Holmberg E, Khatami A, Stranne J, Hugosson J. Outcome following active 
surveillance of men with screen-detected prostate cancer. Results from the Goteborg randomised 
population-based prostate cancer screening trial. Eur Urol. 2013; 63:101–107. [PubMed: 
22980443] 

21. Wallerstedt A, Carlsson S, Nilsson AE, et al. Pad use and patient reported bother from urinary 
leakage after radical prostatectomy. J Urol. 2012; 187:196–200. [PubMed: 22099992] 

22. Ficarra V, Novara G, Rosen RC, et al. Systematic review and meta-analysis of studies reporting 
urinary continence recovery after robot-assisted radical prostatectomy. Eur Urol. 2012; 62:405–
417. [PubMed: 22749852] 

23. Trinh QD, Bjartell A, Freedland SJ, et al. A systematic review of the volume-outcome relationship 
for radical prostatectomy. Eur Urol. 2013; 64:786–798. [PubMed: 23664423] 

24. Wallerstedt A, Carlsson S, Steineck G, et al. Patient and tumour-related factors for prediction of 
urinary incontinence after radical prostatectomy. Scandinavian Journal of Urology. 2013; 47:272–
281. [PubMed: 23137132] 

25. Steineck G, Bjartell A, Hugosson J, et al. Degree of Preservation of the Neurovascular Bundles 
During Radical Prostatectomy and Urinary Continence 1 Year after Surgery. European Urology. 
2015; 67:559–568. [PubMed: 25457018] 

26. Ficarra V, Novara G, Ahlering TE, et al. Systematic review and meta-analysis of studies reporting 
potency rates after robot-assisted radical prostatectomy. Eur Urol. 2012; 62:418–430. [PubMed: 
22749850] 

27. van den Bergh RC, Korfage IJ, Roobol MJ, et al. Sexual function with localized prostate cancer: 
active surveillance vs radical therapy. BJU Int. 2012; 110:1032–1039. [PubMed: 22260273] 

28. Mulhall JP. Defining and reporting erectile function outcomes after radical prostatectomy: 
challenges and misconceptions. J Urol. 2009; 181:462–471. [PubMed: 19084865] 

29. Klotz L, Zhang L, Lam A, Nam R, Mamedov A, Loblaw A. Clinical results of long-term follow-up 
of a large, active surveillance cohort with localized prostate cancer. J Clin Oncol. 2010; 28:126–
131. [PubMed: 19917860] 

30. Egawa S, Arai Y, Tobisu K, et al. Use of pretreatment prostate-specific antigen doubling time to 
predict outcome after radical prostatectomy. Prostate Cancer Prostatic Dis. 2000; 3:269–274. 
[PubMed: 12497076] 

31. D'Amico AV, Chen MH, Catalona WJ, Sun L, Roehl KA, Moul JW. Prostate cancer-specific 
mortality after radical prostatectomy or external beam radiation therapy in men with 1 or more 
high-risk factors. Cancer. 2007; 110:56–61. [PubMed: 17530618] 

32. D'Amico AV, Chen MH, Roehl KA, Catalona WJ. Preoperative PSA velocity and the risk of death 
from prostate cancer after radical prostatectomy. N Engl J Med. 2004; 351:125–135. [PubMed: 
15247353] 

33. Schoots IG, Petrides N, Giganti F, et al. Magnetic resonance imaging in active surveillance of 
prostate cancer: a systematic review. Eur Urol. 2015; 67:627–636. [PubMed: 25511988] 

Carlsson et al. Page 9

BJU Int. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Carlsson et al. Page 10

Table 1

Baseline patient characteristics

Characteristic Very low risk prostate
cancer (N=338)

Pre-operative characteristics

Age at surgery (years)

Median (range) 60.7 (39 – 74)

PSA (ng/ml) preoperatively

Median (range) 4.6 (0.5–9.9)

IPSS score preoperatively

Mild 0–7 147 (51.0)

Moderate 8–19 116 (40.3)

Severe 20–35 25 (8.7)

Level of education

University/college 123 (42.4)

Technical training school 36 (12.4)

High school 91 (31.3)

Elementary school 36 (12.4)

Other 4 (1.4)

Marital status

Partner 278 (95.9)

Single 12 (4.1)

BMI preoperatively (kg/m2)

< 25 98 (34.1)

25–30 166 (57.8)

> 30 23 (8.0)

Previous TUR-P

Yes 7 (2.5)

No 270 (97.5)

Previous coronary bypass

Yes 5 (1.8)

No 280 (98.2)

Previous abdominal surgery

Yes 53 (18.6)

No 232 (81.4)

Previous AMI

Yes 1 (0.3)

No 290 (99.7)

Hypertonia

Yes 72 (24.7)
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Characteristic Very low risk prostate
cancer (N=338)

No 219 (75.3)

Angina Pectoris

Yes 1 (0.3)

No 290 (99.7)

Heart Failure

Yes 1 (0.3)

No 290 (99.7)

Diabetes

Yes 13 (4.5)

No 278 (95.5)

Lung disease

Yes 6 (2.1)

No 285 (97.9)

Neurologic disease

Yes 5 (1.7)

No 286 (98.3)

Kidney disease

Yes 3 (1.0)

No 288 (99.0)

Depression

Yes 6 (2.1)

No 285 (97.9)
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Table 2

Oncological outcome

Adverse Pathology

# pT3 and /or postop Gleason score ≥ 7 115/333 (34.5)

  pT3 27/333 (8.0)

  Gleason ≥ 7 105/333 (31.5)

    Gleason score 3+4 = 7 89/105 (84.8)

    Gleason score 4+3 = 7 16/105 (15.2)

    Gleason score ≥8 0/105 (0.0)

Surgical margin status

Negative 275/329 (83.6)

Positive 54/329 (16.4)

Surgical margin status pT2

      Negative 260/302 (86.1)

      Positive 42/302 (13.9)

Surgical margin status pT3

      Negative 15/27 (55.6)

      Positive 12/27 (44.4)

PSA > 0.1 (ng/ml) 6–12 weeks postoperative

Yes 7/329 (2.1)

No 322/329 (97.9)

BCR (PSA ≥ 0.25 ng/ml or salvage treatment) at 12 months

Yes 8/334 (2.4)

No 326/334 (97.6)

#
The primary oncological endpoint in the study.
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Table 3

a. Functional outcome, urinary continence

Various definitions of urinary continence reported by patients before surgery no. (%)

Pad-free and leakage free 247/290 (85.2)

Pad-free 287/290 (99.0)

Change of pad less than once per 24 hours 289/290 (99.7)

Urinary continence (Pad-free and leakage free) reported by patients 12 months after surgery no. (%)

Pad-free and leakage free 149/315 (47.3)

Pad-free and leakage free among pre-operatively pad-free and leakage-free patients 123/238 (51.7)

Pad-free and leakage free among preoperatively pad-free and leakage-free patients with bilateral nerve-sparing 95/178 (53.4)

Urinary continence (Pad-free) reported by patients 12 months after surgery no. (%)

Pad-free 226/315 (71.7)

Pad-free among preoperatively pad-free patients 199/276 (72.1)

Pad-free among preoperatively pad-free patients with bilateral nerve-sparing 154/205 (75.1)

Urinary continence (Change of pad less than once per 24 hours) reported by patients 12 months after surgery no. (%)

Change of pad less than once per 24 hours 264/315 (83.8)

# Change of pad less than once per 24 hours among patients with preoperatively change of pad less than once per 24 
hours.

234/278 (84.2)

Change of pad less than once per 24 hours among patients with preoperatively change of pad less than once per 24 hours 
and bilateral nerve-sparing

181/206 (87.9)

b. Functional outcome, erectile function

Neurovascular bundle preservation no./total no. (%)

Bilateral, both sides interfascial or intrafascial dissection 242/337 (71.8)

Unilateral 54/337 (16.0)

None 41/337 (12.2)

Preoperative erectile function, reported by patients, different definitions no./total no. (%)

IIEF > 21 159/285 (55.8)

IIEF question 3 ≥ about half the time 233/287 (81.2)

Erectile function reported by patients 12 months after surgery no./total no. (%)

IIEF > 21 48/308 (15.6)

IIEF > 21 among patients with bilateral nerve-sparing 40/225 (17.8)

IIEF > 21 among patients that preoperatively had IIEF > 21 41/150 (27.3)

IIEF > 21 among patients that preoperatively had IIEF > 21 and with bilateral nerve-sparing 33/121 (27.3)

IIEF question 3 ≥ about half the time 115/312 (36.9)

IIEF question 3 ≥ about half the time among patients with bilateral nerve-sparing 96/227 (42.3)

# IIEF question 3 ≥ about half the time among patients that preoperatively had IIEF question 3 ≥ about half the 
time

98/222 (44.1)

IIEF question 3 ≥ about half the time among patients that preoperatively had IIEF question 3 ≥ about half the 
time and with bilateral nerve-sparing

82/172 (47.7)

c. Functional outcome, Trifecta

Potent and Continent at 12 months no./total no. (%)
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c. Functional outcome, Trifecta

Potent (IIEF question 3 ≥ about half the time) + continent (Change of pad less than once per 24 hours) among patient that 
preoperative was potent (≥ about half the time) + continent (Change of pad less than once per 24 hours)

Yes 86/221 (38.9)

No 135/221 (61.1)

Trifecta at 12 months
BCR-free or no RT + potent (≥ about half the time) + continent (Change of pad less than once per 24 hours) among all 
patients

no./total no. (%)

Yes 101/312 (32.4)

No 211/312 (67.6)

Trifecta at 12 months
BCR-free or no RT + potent (≥ about half the time) + continent (Change of pad less than once per 24 hours) among 
preoperative potent and continent patients.

no./total no. (%)

Yes 84/221 (38.0)

No 137/221 (62.0)

#
The primary endpoint for urinary continence in the study.

#
The primary endpoint for erectile function in the study.
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Table 4

Oncological and functional outcome divided in age groups

Characteristic Age 39–59 year Age 60–74 year P
value

Adverse Pathology no. (%) no. (%)

pT3 and/or Gleason score > 7 40/121 (33.0) 75/212 (35.4) 0.720

  pT3 10/121 (8.3) 17/212 (8.0) 1.000

  Gleason ≥ 7 36 (29.8) 69 (32.6)

    Gleason score 3+4 = 7 30/36 (24.8) 59/69 (27.8)

0.841    Gleason score 4+3 = 7 6/36 (5.0) 10/69 (4.7)

    Gleason score ≥ 8 0/36 (0.0) 0/69 (0.0)

Surgical margin status

Negative 101/119 (84.9) 174/210 (82.9)
0.757

Positive 18/119 (15.1) 36/210 (17.1)

Surgical margin status pT2

Negative 95/109 (87.2) 165/193 (85.5)
0.732

Positive 14/109 (12.8) 28/193 (14.5)

Surgical margin status pT3

Negative 6/10 (60.0) 9/17 (53.0)
1.000

Positive 4/10 (40.0) 8/17 (47.0)

PSA > 0.1 (ng/l) 6–12 weeks postoperative

Yes 3/120 (2.5) 4/209 (1.9)
0.709

No 117/120 (97.5) 205/209(98.1)

BCR (PSA ≥ 0.25 ng/l) or radiotherapy at 12 months

Yes 4/123 (3.2) 4/211 (1.9)
0.507

No 119/123 (97.8) 207/211 (98.1)

Neurovascular bundle preservation

Bilateral, both sides interfascial or intrafascial dissection 102/124 (82.3) 140/213 (65.7)

<0.001Unilateral 18/124 (14.5) 36/213 (16.9)

None 4/124 (3.2) 37/213 (16.9)

Erectile function (IIEF > 21) reported by patients 12 months after surgery

IIEF > 21a 16/59 (27.1) 17/62 (27.4) 1.000

Erectile function (IIEF question 3 ≥ about half the time) reported by patients 12 months 
after surgery

IIEF question 3 (≥ about half the time)b 34/74 (46.0) 48/98 (49.5) 0.759

Urinary continence (Pad-free) reported by patients 12 months after surgery

Pad-freec 65/81 (80.2) 89/124 (71.8) 0.189

Urinary continence (Pad-free and leakage free) reported by patients 12 months after 
surgery

Pad-free and leakage freed 36/71 (50.7) 59/107 (55.1) 0.646
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Characteristic Age 39–59 year Age 60–74 year P
value

Urinary continence (Change of pad less than once per 24 hours) reported by patients 12 
months after surgery

Change of pad less than once per 24 hourse 75/81 (92.6) 106/125 (84.8) 0.126

Potent and Continent at 12 monthsf
Potent IIEF question 3 (≥ about half the time) + continent (Change of pad less than once per 
24 hours)

Yes 36/87 (41.4) 50/134 (37.3)
0.574

No 51/87 (58.6) 84/134 (62.7)

Trifecta at 12 monthsg

Yes 34/87 (39.1) 50/134 (37.3)
0.887

No 53/87 (60.9) 84/134 (62.7)

a
Patients with preoperative IIEF > 21 and bilateral nerve-sparing during RP

b
Patients with preoperative IIEF Q3 (≥ about half the time) and bilateral nerve –sparing

c
Patients with preoperative Pad-free continence and bilateral nerve-sparing

d
Patients with preoperative Pad-free and leakage-free continence and bilateral nerve-sparing

e
Patients with preoperative Change of pad less than once per 24 hours and bilateral nerve-sparing

f
Patients preoperative potent (≥ about half the time) + continent (Change of pad less than once per 24 hours)

g
BCR-free or No local recurrence or no RT + potent (≥ about half the time) + continent (Change of pad less than once per 24 hours) among 

preoperative potent and continent patients.
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