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Abstract

Introduction: There is no conclusive evidence that the robotic-
assisted laparoscopic radical prostatectomy (RARP) is superior to 
conventional open radical prostatectomy (ORP) when it comes to 
recovery of urinary and sexual function, and that the former surgi-
cal option results in less decision regret.
Methods: Patients scheduled for both surgical procedures were sur-
veyed prior to surgery, and then again at 6 and 12 months following 
treatment using the sexual and urinary modules of the Expanded 
Prostate Cancer Index Composite (EPIC) measure. Decision regret 
was measured at 12 months. Propensity score regression adjust-
ment was used to account for differences between treatment groups 
by summarizing all covariate information into a single probability 
and to simulate randomization.
Results: At 12 months, urinary summary scores approached base-
line levels, while urinary bother scores had returned to baseline. 
Sexual summary and bother mean scores decreased by about half 
of what they were at baseline for both treatment groups at 6 and 12 
months. No significant differences in the groups’ sexual summary 
and bother domains were identified at either 6 or 12 months. Both 
groups’ scores for decision regret were low. Moderate correlations 
(r2 range -0.333 to -0.368) were between current levels of urinary 
and sexual function and decision regret at 12 months.
Conclusion: The results of our study found no significant difference 
in health-related quality of life outcomes based on surgical proce-
dure at 12 months. Moreover, patients in both groups reported low 
levels of decision regret at 12 months. Further multi-site prospective 
studies are required to address this study’s limitations.

Introduction 

The robotic-assisted laparoscopic radical prostatectomy 
(RALRP) is an increasingly emergent surgical approach to 

treating localized prostate cancer. Since its introduction, 
RALRP has received widespread acceptance by patients and 
physicians. Given the minimally invasive nature of robotic 
surgery performed with the da Vinci system, research to date 
has mainly reported on the beneficial impact to periopera-
tive morbidity of RALRP compared to open radical prosta-
tectomy (ORP). Recent findings support that RALRP does 
result in a shorter hospital stay, but there is no conclusive 
evidence that this procedure results in earlier return to physi-
cal activity or improved disease outcomes.1 Perioperative 
outcomes appear to favour a less invasive approach, but 
further comparative assessment of long-term functional and 
oncological efficacy is required.2

The indolent nature of prostate cancer makes health-
related quality of life (HRQoL) an important component 
for evaluating treatments currently offered to patients with 
localized prostate cancer. QoL studies that use validated 
questionnaires help to define the course of patient recov-
ery.3 Urinary and sexual function are the 2 most common 
patient concerns after radical prostatectomy regardless of the 
surgical procedure,4 with better baseline scores associated 
with better postoperative function.5 Although most patients 
with localized prostate cancer do not regret their treatment 
decision,6-8 urinary and sexual function have been found 
to independently predict decision regret following primary 
treatment.7,9

An emerging body of literature is becoming available 
to guide patient- and physician-treatment decision-making 
based on patient reported HRQoL. This data are especially 
important when new treatments, such as RARP, are intro-
duced. We measure and compare the impact of the RARP 
and ORP surgical procedures on patient sexual and urinary 
function, and determine the impact of these outcomes on 
decision regret. 

Prospective comparison of the impact of robotic-assisted laparoscopic 
radical prostatectomy versus open radical prostatectomy on health-
related quality of life and decision regret 
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Methods 

A consecutive sample of outpatients scheduled to undergo 
an ORP or RALRP at the Vancouver Prostate Centre between 
November 2007 and June 2009 were approached to partici-
pate in a prospective assessment of urinary and sexual func-
tion prior to and after surgery. Two urologists performed the 
RARP procedure using the da Vinci Robot (Intuitive Surgical 
Inc., Sunnyvale, CA), and 2 urologists performed the ORP 
procedure in this clinical setting. All urologists had more 
than 15 years of experience. About 250 radical prostatec-
tomies are performed annually at this centre. Inclusion cri-
teria were clinically localized prostate cancer disease (TMN 
stages T1 or T2). Exclusion criteria were no previous treat-
ment for prostate cancer, and no history of neoadjuvant or 
adjuvant hormonal treatment. 

This study received ethical approval by the local eth-
ics committees, and informed consent was obtained at 
least 1 month prior to surgery. All patients received stan-
dard preoperative discussion with their urologist, and were 
informed that the procedure was new at the centre. Patients 
answered the sexual and urinary modules of the Expanded 
Prostate Cancer Index Composite (EPIC) before surgery, 
and then again at 6 and 12 months following surgery. Data 
from the EPIC questions pertaining to patient use of sexual 
aids were also collected at each time point. There were no 
structured programs to address sexual function and urinary 
incontinence during the course of the study. The Decision 
Regret Scale was used to measure distress or remorse after 
the decision to have surgery at 1 year after treatment. This 
scale uses a 5-item self-reported Likert scale (1=strongly 
agree to 5=strongly disagree). A Cronbach’s Alpha coef-
ficient greater than 0.91 has previously been reported with 
this patient population.10,11 Questionnaires were mailed to 
patients in postage-paid envelops at the appropriate time 
points. Patients received up to 2 reminder telephone calls 
from the research assistant.

Statistical analyses 

Both the EPIC and Decision Regret questionnaires were 
scored according to authors’ instructions. Separate mod-
els were estimated for sexual and urinary HRQoL domains. 
Since the study design precluded random assignment to 
surgical procedure, propensity score regression adjustments 
were used to balance treatment groups and simulate ran-
domization.12,13 Propensity analysis was used to account for 
differences between treatment groups by summarizing all 
covariate information into a single probability. Preoperative 
HRQoL measures, age, Gleason score, and prostate-specific 
antigen (PSA) levels were used to calculate the propensity 
score. Repeated measures analysis of variance (ANOVA) 
adjusting for propensity score were used to assess surgical 

treatment differences in HRQoL. Nerve-sparing status and 
use of phospodiesterase-5 (PDE5) inhibitors were used as 
additional covariates for the sexual domain models. The 
Student t-test and chi-square were used to assess demo-
graphic and background characteristics of the 2 surgical 
groups. Statistical significance was determined using at 
2-tailed test at the significance level of p < 0.05. Pearson’s 
correlation coefficient tests were used to test for relation-
ships among unadjusted urinary and sexual scores and total 
decision regret scores at 1 year. 

Results 

During the study period, 142 (42%) out of 335 patients 
underwent RARP and 192 (57%) underwent ORP. Of these 
patients, 78/142 (55%) robotic and 73/192 (38%) conven-
tional prostatectomy patients consented and participated in 
this study by returning the questionnaires at all 3 measure-
ment points; we had a total response rate of 58%. Twenty-
nine patients were recruited during the first 6 months of 
implementing the RARP procedure at this setting. 

In total, we had 151 respondents (Table 1). The mean 
age was 62.8 (standard deviation [SD] 6.9) years for patients 
in the ORP group and 61.3 (SD 6.4) years in the RARP 
group. A significantly higher proportion of patients in the 
RALRP group had 1 or both nerves spared (p < 0.001), lower 
Gleason scores (p < 0.001) and lower PSA levels (p < 0.04) 
compared to patients in the ORP group.

Urinary summary and urinary bother 

The urinary domain scores did not significantly differ 
between the 2 surgical procedures at baseline, 6 or 12 
months post-treatment when adjusting for propensity score. 
Repeated measures ANOVA showed a within-subject dif-
ference for urinary summary and bother. Mean scores at 6 
and 12 months demonstrated that the urinary summary in 
both treatment modality groups approached baseline levels, 
while mean urinary bother scores for both surgical treat-
ment groups returned to baseline at 12 months post-surgery 
(Table 2).

Sexual summary and sexual bother 

Repeated measures ANOVA adjusting for nerve-sparing sta-
tus and use of PDE5 inhibitors demonstrated significant with-
in-subject difference in mean HRQoL across time for both 
the sexual summary and sexual bother domains (p < 0.001). 
The mean scores decreased by about half of what they were 
at baseline for both treatment modalities at 6 and 12 months 
(Table 2). The sexual summary and sexual bother domains 
were not significantly different for patients in the RALRP 
group compared to the ORP group at either 6 or 12 months.
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Patients who had either 1 or 2 nerves spared reported an 
overall higher mean sexual quality of life score (x– = 39.4, 
SD = 26.6) compared to patients with no/unknown nerves 
spared (x– = 27.6, SD = 23.6). The same trend occurred for 
patients using a PDE5 inhibitor (x– = 40.5, SD 25.4) com-

pared to patients with no use of PDE5 inhibitors (x– = 30.7, 
SD 26.7). 

Decision regret 

The mean total decision regret score of patients in the RARP 
was 19.34 (SD = 20) and the ORP group 21.32 (SD = 24.6). 
The groups’ total decision regret scores were low and did 
not differ significantly (p = 0.59) at 1 year (Table 3). The 
decision regret scores were moderately (0.30 ≤ r <0.50)14 

correlated with overall urinary, urinary bother, overall sex-
ual, and sexual bother for patients in the ORP group at 1 
year, with Pearson’s r range -0.333 to -0.368 (Table 4). The 
negative coefficient indicates that the higher the HRQoL 
at 1 year, the lower the decision regret score or the lower 
the level of regret. In the RARP group, the decision regret 
scores were weakly correlated with overall urinary, overall 
sexual, and sexual bother at 1 year with r range -0.239 to 
-0.274. There was no significant correlation between the 
total decision regret score and urinary bother at 1 year for 
patients in the RARP group.

Discussion 

The purpose of this study was to explore whether patients 
who decide to undergo radical prostatectomy with either 
the robotic technique or traditional open approach differ 
with regard to HRQoL and decision regret. We found that 
urinary and sexual domain scores did not differ significantly 
between groups at 6 or 12 months when adjusting for pro-
pensity score; the low decision regret scores at 1 year also 
did not differ between groups.

Comparing ORP, RARP and laparoscopic prostatectomy 
(LRP), Finkelstein and colleagues15 concluded that the most 
significant outcomes of cure, continence, and potency are 
no better with LRP or RARP than with conventional ORP, 
and in experienced hands the ORP remains the gold stan-
dard. One year after prostatectomy, the urinary summary 
score of patients in our study did not return to baseline. 
However, the mean urinary bother scores had returned to 
baseline function at 1 year. Other investigators also have 
reported a similar pattern of urinary recovery in long-term 
studies.16,17 Recently, Tseng and colleagues,18 in a study of 
robotic prostatectomy outcomes using the EPIC, also report-

Table 1. Baseline patient characteristics

Variable
ORP (Open)  

n=73
RALRP (Robotic)  

n=78
p 

value

n (%) n (%)

Age (mean/SD) 62.8 (6.9) 61.3 (6.4) 0.17

Educational Attainment   0.57

Less than high school 12 (17) 9 (12)  

High school/trade school 16 (22) 24 (31)  

Community college 17 (24) 15 (19)  

Undergraduate 8 (11) 12 (16)  

Graduate/professional 
degree

19 (26) 17 (22)  

Marital Status   0.05

Married/cohabitating 60 (82) 65 (83)  

Significant relationship 2 (3) 8 (10)  

No current relationship 11 (15) 5 (6)  

Employment   0.06

Full-time 23 (32) 40 (51)  

Part-time 8 (11) 10 (13)  

Retired 39 (53) 26 (33)  

Unemployed/looking 3 (4) 2 (3)  

Ethnicity   0.52

Caucasian 64 (88) 68 (87)  

Asian 5 (7) 8 (10)  

Other 4 (5) 2 (3)  

Clinical Stage   0.64

T1 30 (41) 36 (46)  

T2 38 (52) 39 (50)  

T3 5 (7) 3 (4)  

PSA (mean/SD) 7.8 (5.8) 6.2 (2.8) 0.04

Gleason score (mean/SD) 7.0 (1.0) 6.6 (0.6) 0.001

Nerves Spared   0.001

Unilateral 13 (18) 16 (21)  

Bilateral 30 (41) 54 (69)  

None 27 (37) 8 (10)  

Unknown 3 (4) 0 (0.0)  
SD: standard deviation; PSA: prostate-specific antigen; ORP: open radical prostatectomy; 
RALRP: robotic-assisted laproscopic radical prostatectomy.

Table 2. Adjusted health-related quality of life scores at baseline, 6 months and 12 months following radical prostatectomy

HRQOL domain
Baseline (Mean/SD) 6 Months (Mean/SD) 12 Months (Mean/SD)

ORP (Open)  
n=73

RALRP (Robotic)  
n=78

ORP (Open)  
n=73

RALRP (Robotic)  
n=78

ORP (Open)  
n=73

RALRP (Robotic)  
n=78

Urinary summary 88.9 (11.6) 87.6 (12.0) 78.8 (17.7) 77.4 (18.2) 83.6 (17.1) 81.3 (14.4)

Urinary bother 84.2 (16.0) 83.8 (15.1) 78.8 (18.5) 77.9 (19.2) 83.1 (18.0) 82.7 (13.9)

Sexual summary 54.6 (30.1) 57.1 (25.4) 20.7 (17.3) 27.2 (17.2) 25.4 (19.9) 32.6 (20.8)

Sexual bother 64.5 (36.4) 66.2 (31.4) 28.5 (24.5) 35.0 (23.6) 34.6 (28.7) 42.8 (28.3)



CUAJ • January-February 2014 • Volume 8, Issues 1-2 E71

Decision regret in surgery selection

ed that although baseline urinary function declined at 12 
months, urinary bother scores approached baseline levels.

Overall sexual domain scores were not significantly dif-
ferent between surgical groups at either the 6- or 12-month 
measurement time points. However, our results showed that 
at 6 months, the mean quality of life for those patients using 
an erectile aid in the sexual summary domain was higher for 
patients in the ORP group. Since the sample size for erectile 
aid users in the ORP group was half of what it was for the 
RARP group, it is difficult to determine if there really was a 
difference. Having one or both nerves preserved and using 
a PDE5 inhibitor were found to have a positive impact on 
the groups’ sexual summary domain scores. 

The results of this study did not demonstrate a significant 
difference between the groups’ overall mean decision regret 
score at 1 year. In our study, 14% of patients in the ORP 
group and 10% of patients in the RARP group regretted their 
treatment choice. Similarly, Schroeck and colleagues8 found 
that 15% of patients who underwent ORP regretted their 
treatment decision compared to 24% of patients who had 
undergone RARP. One explanation for the higher number of 
men experiencing regret in Schroeck’s study may be related 
to the differences between the surgical groups’ length of time 
since treatment, age, Gleason score, and number of patients 
on hormone therapy. Furthermore, these authors8  used 1 
item to measure decision regret, whereas we used a 5-item 
validated measure in this study. Further assessments of deci-
sion regret have to ensure that only validated measures are 
used so that results can be compared.

Our study had several limitations. Similar to most stud-
ies comparing these 2 surgical treatment modalities, this 
was not a randomized study. It was therefore necessary to 
use propensity score regression adjustment to balance treat-

ment groups and simulate randomization. To address this 
issue, we would suggest using matched patients according 
to disease characteristics and procedure in future studies. 
Significant correlations also were identified between total 
decision regret scores at 1 year and several of the urinary 
and sexual domains. However, these correlations were 
moderate to weak; therefore, one must view these results 
with caution as to their clinical relevance. In addition, since 
urologists conducted all preoperative treatment discussions 
with their patients, a bias might have occurred which could 
have affected decision regret scores. Future studies should 
also include complications related to surgical procedure and 
pathological stage which could have had an influence on 
decision regret scores. Lastly, the low response rate was 
unexpected. Future studies may explore the use of using 
both paper and online versions as a method of getting a 
better response. 

Conclusion 

Most evidence comparing RARP with ORP procedures 
shows that patients will have a better HRQoL if they chose 
the robotic procedure, but our results suggest that this may 
not be the case. We also found that both groups reported 
low levels of decision regret. We suggest that institutional 
specific data on HRQoL outcomes are essential to share with 
patients considering either of these surgical treatments for 
localized prostate cancer. Furthermore, we need to assess 
if more time after surgery (increases in the time to recov-
ery of urinary and sexual function) affects decision regret. 
Prospective multicentre studies are warranted to address 
these limitations.
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Table 3. Decisional regret at one year post radical 
prostatectomy

n (%)

Items
Agree or 
strongly 

agree
Neither 

Disagree 
or 

strongly 
disagree

1. It was the right 
decision.

ORP 59 (81) 10 (14) 4 (5)

RALRPa 72 (94) 3 (4) 2 (3)

2. I regret the decision 
that was made.

ORP 10 (14) 11 (15) 52 (71)

RALRPb 8 (10) 5 (7) 63 (83)

3. I would make the 
same decision if I 
had to do it again.

ORP 56 (77) 11 (15) 6 (8)

RALRPb 63 (83) 9 (12) 4 (5)

4. The decision did me 
a lot of harm.

ORPa 8 (11) 19 (26) 45 (63)

RALRPb 11 (14) 9 (12) 56 (74)

5. The decision was a 
wise one.

ORPa 55 (76) 12 (17) 5 (7)

67 ( 88) 7 (9) 2 (3)
ORP: open radical prostatectomy; RALRP: robotic-assisted laproscopic radical 
prostatectomy. ORP has 73 cases; RALRP has 78 cases; a=1 missing case; b=2 missing 
cases.

Table 4. Correlation between total mean decision regret 
scores and unadjusted urinary and sexual domains at 1 
year

Group
Overall 
urinary

Urinary 
bother

Overall 
sexual

Sexual 
bother

RALRP (n=78) r -0.239 -0.152 -0.263 -0.274

p value 0.037 0.190 0.023 0.019

ORP (n=73) r -0.333 -0.368 -0.364 -0.357

p value 0.005 0.002 0.002 0.002
ORP: open radical prostatectomy; RALRP: robotic-assisted laproscopic radical 
prostatectomy.
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