
Abstract. Aim: The aim of the study was to evaluate the long-
term oncology outcomes of prostate cancer patients receiving
robotic-assisted radical prostatectomy (RARP). Patients and
Methods: We retrospectively evaluated 111 patients with
clinically-localized prostate cancer receiving RARP with a mean
follow-up of 103.43 months. Results: The 5-year BCRFS and 8-
year BCRFS among low-, intermediate-, and high-risk patients
were 95.5% vs. 77.1% vs. 53.7% and 95.5% vs. 61.2% vs. 48.1%
(p=0.000). The median time to BCR in these three groups was
122.5, 98.0, and 79.2 months. Regarding postoperative factors,
positive lymph node (HR=3.748, 95% CI=1.407-9.984),
pathology Gleason score (HR=1.507, 95%CI=1.010-2.248), 
and postoperative nadir PSA <0.003 ng/ml (HR=0.058,
95%CI=0.020-0.166) were independent risk factors for BCR.
Conclusion: D’Amico risk classification was effective at
predicting biochemical recurrence in patients receiving RARP.
Furthermore, postoperative risk factors such as metastatic lymph
node, pathology Gleason score, and nadir PSA <0.003 ng/ml
were independent predictors of biochemical recurrence.

Since its introduction in 2000, robotic-assisted radical
prostatectomy (RARP), has become the standard treatment
for clinically-localized prostate cancer (1). After the
innovation and revolution of surgical technique and
anatomical plain in the past decade, excellent trifecta outcome
(undetectable PSA, urinary continence, and potency) and
pentafecta outcome (trifecta outcome plus postoperative
complications and negative surgical margins) have been

reported and extensively examined world widely (2, 3). In our
Institute, a high-volume center for prostate cancer and RARP
in Taiwan, has succeeded more than 1,300 RARP and
achieved an excellent functional and oncological outcome (4). 
As RARP is still a relatively new procedure, the current

literature mainly discusses oncology results in terms of
biochemical failure (BCR) while long-term survival outcomes
are less investigated. As we know, the characteristic of prostate
cancer is slow growth and cancer-related death is not common
(5). Thus, a short follow-up period may be insufficient to reveal
the oncologic behavior and ten years survey may be required
to discussing cancer-specific death. Studies discussing long-
term oncology results have been reported and were mostly
obtained from open or laparoscopic procedures, as a ten-year
cohort reported results from laparoscopic radical prostatectomy
with a 10-year biochemical failure-free survival rate that
ranged from 78.1- 97.2% and a cancer-specific survival rate
between 90.6-100%, depending on the tumor stage (6).
Currently, there is only one study discussing RARP with at
least 10 years follow-up presenting the actuarial biochemical-
free survival, metastasis-free survival, and cancer-specific
survival rates that were 73.1%, 97.5%, and 98.8%, respectively,
and this is what we aimed to examine (7). 
In this study, patients received RARP performed by a

single surgeon at our medical center and the long-term
oncology outcomes and survival benefit is herein discussed.
Preoperative and postoperative risk factors specifically
associated with the outcomes were also investigated. 

Patients and Methods

We retrospectively evaluated 111 patients with clinically localized
prostate cancer receiving RARP performed by a single surgeon at
the Taichung Veterans General Hospital from December 2005 to
December 2008. We performed RARP with a four-armed
transperitoneal approach, as previously described (8, 9). In brief,
after mobilization of seminal vesicles posteriorly, anterior approach
retropubic radical prostatectomy would be performed (10, 11). The
neurovascular bundle may be preserved depending on clinical
staging and MRI (Magnetic Resonance Imaging). Limited pelvic
lymph node dissection at the obturator fossa was done in most of
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the cases, while for patients with high risk or evidence of metastasis
lymph node on imaging studies, extended pelvic lymph node
dissection would be done (12). 

Clinical stage was recorded using the staging system of the 2002
AJCC classification. Patients’ characteristics and parameters were
recorded including age, BMI (body mass index, kg/m2), ASA score,
prostate volume, biopsy Gleason score, biopsy positive chip amount,
and biopsy tumor amount (%). Preoperative risk was determined
using the D’Amico classification (13). 

Perioperative parameters were also recorded in Table I. After
operation, specimens were examined using whole mounted prostate
section. Pathology staging (pT2, pT3 and pT4), metastatic lymph
node, pathology Gleason score, perineural invasion (PNI),
angiolymphatic invasion (ALI), extracapsular extension (ECE),
seminal vesical invasion (SVI), bladder neck invasion (BNI),
surgical margin (SM), and tumor amount in specimen (%) were also
determined. A postoperative PSA below 0.003ng/mL (measured
using the PSA-RIACT kit, CisBio, France) during the follow-up
period was defined as undetectable nadir PSA.

After operation, PSA would be checked at the first month, three
monthly for at least two years, then six-month intervals thereafter.
BCR was defined comprehensively following the guidelines of the
American Urological Association as a serum PSA >0.2 ng/ml with
a subsequent confirmatory value (14). 

Kaplan-Meier survival curve estimates and log-rank tests were
used to test the association of biochemical-free survival (BCRFS),
cancer-specific survival (CSS), and overall survival (OS) among the
three groups according to the D’Amico risk classification. The
univariate and multivariate analysis with the Cox proportional
hazards model were used to predict the risk factors of BCRFS, CSS,
and OS. Variables with p-values <0.1 in the univariate analysis or
with a significant correlation to the result were checked in the
multivariate model and p<0.05 was considered statistically
significant. 

Preoperative risk factors and postoperative risk factors of BCR
were examined in a separate model. In Table II, two models were
established to analyze the preoperative predictors of BCR. In the
first model, we assessed the variables of preoperative risk factors
and in the second model, we further examined the D’Amico risk
classification. 

In the model shown in Table III, we further examined the
perioperative variables and pathology factors related to BCR. After
analysis, the postoperative risk groups were determined by
combining the levels of the independent predictors from the
multivariable Cox model, which was further examined as in the
second model in Table III. 

All statistical tests were carried out using IBM SPSS version 22
for Windows (SPSS, Chicago, IL, USA). 

Results

A total of 111 patients with a follow-up duration of at least
8 years (mean=103.43±14.67 months, median 107 months)
were included in the study. Table I summarizes the
characteristics of all patients by D’Amico risk stratification
and there were 22 patients with low risk, 35 patients with
intermediate risk, and 54 patients with high risk. A total of
3 patients died from malignancy and 2 patients died from
non-cancerous cause (pneumonia and lymphoma). More

positive biopsy chips and greater positive tumor amount
were observed in the high-risk group, which may reflect the
disease severity.
More pelvic lymph node dissection in the high-risk group

with less neurovascular bundle preservation was noted, but
no difference in estimated blood loss among the three groups
(p=0.516). 
Pathology tumor staging revealed some degree of tumor

up-staging while 4 pT3 (18.2%) in the low-risk group; 21
(60.0%) pT3 patients in the intermediate-risk group; 38
(70.4%) pT3 patients and 2 (3.7%) pT4 patients in the high-
risk group (p=0.000). A total of 10 patients (9.0%) had
metastatic lymph node, 1 within intermediate risk and 9
within high risk (p=0.000). Patholgy Gleason score also
appeared to be higher in the high-risk group (p=0.000) and
the incidence of risk factors such as PNI and ALI supported
this result. ECE was more significant in high-risk group,
while the incidence among the three group were 90.7%,
77.1% and 45.5% (p=0.000). Positive SM among the three
group were 61.1%, 51.4% and 18.2% and appear a
significant problem in high risk group (p=0.003). 
Preoperative risk factors were examined in Table II. In the

first model, PSA at diagnosis (HR=1.026, 95%CI=1.008-
1.044), biopsy Gleason score (HR=1.563, 95%CI=1.09-
2.223), and clinical T stage (HR=2.891, 95%CI=1.316-
6.350) were identified as independent risk factors for BCR.
D’Amico risk stratification was further examined in the
second model and proved to be effective and an independent
predictor (HR=2.194, 95%CI=1.146-4.201). 
BCRFS, CSS, and OS were examined than among

D’Amico risk groups. Figure 1a shows the 5-year BCRFS
and 8-year BCRFS among low-, intermediate-, and high-risk
patients were 95.5% vs. 77.1% vs. 53.7% and 95.5% vs.
61.2% vs. 48.1% (p=0.000), respectively. Furthermore, the
median time to BCR in these three groups was 122.5, 98.0,
and 79.2 months, respectively. We also observed that 3
patients died from prostate cancer and 1 of them was in the
intermediate-risk group and 2 of them were in the high-risk
group, while 8-year CSS was 97.1% in the intermediate-risk
group and 95.8% were in the high-risk group (Figure 1b).
Considering overall survival, there is 1 patient in the low-
risk group, 1 patient in the intermediate-risk group, and 3
patients in the high-risk group, while the 8-year OS among
the three groups were 95.5%, 97.1%, and 95.8%,
respectively (Figure 1c). 
Postoperative risk factors were further examined, as shown

in Table III. In the first model, pathology N stage (HR=3.748,
95% CI=1.407-9.984), pathology Gleason Score (HR=1.507,
95%CI=1.010-2.248) and achieved postoperative nadir PSA
<0.003 ng/ml (HR=0.058, 95%CI=0.020-0.166) were shown
to be independent risk factors for BCR. 
An additional scoring system to evaluate postoperative

risk for BCR was designed with lymph node invasion,
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postoperative undetectable nadir PSA and pathology Gleason
score. Positive lymph node was scored as 1 and negative was
scored as 0. If patients achieved undetectable nadir PSA after
operation, they would be scored 0 and failed to achieve
undetectable PSA would be scored 1. Pathology Gleason
score also scored in group, while >7, =7 and <7 would be

scored as 2, 1 and 0. The sum of all these three factors were
categorized using a scale from 0~4: low risk, 0; intermediate
risk, 1~2; high risk, 3~4. This postoperative scoring system
was further examined in the second model, shown in Table
III, and appeared to be an independent predictor for BCR
(HR=8.705, 95%CI 3.553-21.328). 
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Table I. Patients characteristics among D'Amico risk stratification of low-, intermediate-, and high-risk patients.

                                                                                Low risk (n=22)    Intermediate risk (n=35)      High risk (n=54)            All (n=111)          p-Value

Age (years)                                                             61.68         ±7.15        65.46            ±6.68          66.22         ±6.94         65.08       ±7.05        0.035*
BMI (kg/m2)                                                           24.89         ±2.84        24.72            ±3.27          24.42         ±2.67         24.61       ±2.88         0.790 
ASA score                                                                2.00          ±0.69         1.97             ±0.57           1.91          ±0.53          1.95        ±0.57         0.771 
PSA at diagnosis (ng/dL)                                        6.28          ±1.71         9.88             ±4.25          29.22        ±23.31        18.58      ±19.44       0.000*
Biopsy Gleason score                                              5.95          ±0.21         6.40             ±0.60           7.30          ±1.33          6.75        ±1.13        0.000*
Clinical T stage                                                                                                                                                                                                           0.000*
   cT1                                                                         17           77.3%          20              57.1%             9            16.7%           46         41.4%             
   cT2                                                                          5            22.7%          15              42.9%            37           68.5%           57         51.4%             
   cT3                                                                          0             0.0%            0                0.0%              8            14.8%            8           7.2%              
Prostate volume before operation (mL)                37.01        ±14.48       35.09           ±14.29         36.73        ±12.24        36.28      ±13.26        0.821 
Positive biopsy chips amount                                 2.40          ±1.60         3.06             ±1.81           4.88          ±2.91          3.75        ±2.55        0.000*
Biopsy tumor amount (%)                                     10.36         ±8.75        13.41           ±10.42         34.25        ±22.37        22.94      ±20.31       0.000*
Dorsal vein ligation                                                  17           77.3%          25              71.4%            40           74.1%           82         73.9%        0.886 
Bilateral pelvic lymph node dissection                    15           68.2%          29              82.9%            49           90.7%           93         83.8%        0.053 
Neurovascular bundle preservation                                                                                                                                                                            0.001*
Non                                                                             7            31.8%          18              51.4%            42           79.2%           67         60.9%             
Unilateral                                                                    6            27.3%           7               20.0%             8            15.1%           21         19.1%             
Bilateral                                                                      9            40.9%          10              28.6%             3             5.7%            22         20.0%             
Blood loss (ml)                                                      225.23      ±187.21     188.71         ±200.05       240.74      ±221.69      221.26    ±208.01       0.516 
Specimen volume (ml)                                           42.27        ±20.44       43.46           ±17.17         43.85        ±19.97        43.41      ±19.06        0.949 
Pathology T stage                                                                                                                                                                                                        0.000*
   pT2                                                                         18           81.8%          14              40.0%            14           25.9%           46         41.4%             
   pT3                                                                          4            18.2%          21              60.0%            38           70.4%           63         56.8%             
   pT4                                                                          0             0.0%            0                0.0%              2             3.7%             2           1.8%              
Pathology N stage                                                                                                                                                                                                      0.022*
   N0                                                                           22          100.0%         34              97.1%            45           83.3%          101        91.0%             
   N1                                                                            0             0.0%            1                2.9%              9            16.7%           10          9.0%              
Pathology Gleason Score                                        6.41          ±0.67         7.00             ±1.03           7.56          ±1.14          7.15        ±1.12        0.000*
Perineural invasion                                                    6            27.3%          20              57.1%            41           75.9%           67         60.4%       0.000*
Angiolymphatic invasion                                           0             0.0%            3                8.6%             13           24.1%           16         14.4%       0.013*
Extracapsular extension                                            10           45.5%          27              77.1%            49           90.7%           86         77.5%       0.000*
Positive surgical margin                                            4            18.2%          18              51.4%            33           61.1%           55         49.5%       0.003*
Seminal vesical invasion                                           1             4.5%            4                11.4%            21           38.9%           26         23.4%       0.001*
Bladder neck invasion                                               0             0.0%            0                0.0%              1             1.9%             1           0.9%         0.587 
Tumor amount in specimen (%)                            10.77         ±9.28        18.45           ±14.09         39.42        ±29.07        27.13      ±25.23       0.000*
Clavien-Dindo Complication Classification                                                                                                                                                              0.417 
   I                                                                               0             0.0%            1                2.9%              5             9.3%             6           5.4%              
   II                                                                              2             9.1%            2                5.7%              2             3.7%             6           5.4%              
   III                                                                             1             4.5%            1                2.9%              0             0.0%             2           1.8%              
Foley duration                                                          9.00          ±3.35         9.09             ±2.52           9.83          ±2.73          9.43        ±2.81         0.342 
Post operative stay, days                                         5.18          ±3.16         4.60             ±2.96           3.93          ±2.14          4.39        ±2.66         0.149 
Postoperative nadir PSA (<0.003 ng/dL)                 20           90.9%          24              68.6%            24           44.4%           68         61.3%       0.000*
Biochemical recurrence                                             1             4.5%           12              34.3%            28           51.9%           41         36.9%       0.001*
Cancer-specific death                                                 0             0.0%            1                2.9%              2             3.7%             3           2.7%         0.664 
Overall death                                                              1             4.5%            1                2.9%              3             5.6%             5           4.5%         0.835 
Follow-up months                                                  104.77       ±15.05      104.09          ±14.59        102.46       ±14.78       103.43     ±14.67        0.786 

One-way ANOVA test for continuous variables (mean±SD) and Pearson Chi Square test for categorized variables [number (%)], statistical
significance p<0.05*. BMI, Body mass index; ASA, American Society of Anesthesiologists Physical Status classification.



The efficacy of this postoperative risk score was examined
for BCRFS, CSS, and OS. In Figure 2a, 5-year BCRFS, and
8-year BCRFS were significantly poor in the high-risk
group, while the rates among the low-, intermediate- and
high-risk groups were 95.70% vs. 79.10% vs. 9.50% and
95.70% vs. 68.0% vs. 4.8% (p=0.000), respectively. The
analysis for CSS is presented and all three patients who died
from prostate cancer were in the high-risk group, while 8-

year CSS rates in the low, intermediate and high-risk group
were 100%, 100% and 90.5%, respectively (Figure 2b).
Similarly, it seemed that some difference existed in OS
among the three groups and the 8-year OS among low-,
intermediate- and high-risk groups were 100%, 96.5% and
90.5%, respective (Figure 2c). 
A total 41 patients that received salvage management were

recorded and the risk group was discussed. All of them
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Table II. Univariate and multivariate Cox proportional hazard regression analysis, using preoperative risk factors for prediction of biochemical
recurrence.

                                                                                                 Univariate                                       Multivariate                                     Multivariate

Covariate                                                             HR (95% CI)             p-Value             HR (95% CI)           p-Value            HR (95% CI)           p-Value

Age                                                                  1.041 (0.94-1.090)          0.091        1.014 (0.958-1.074)         0.63         1.014 (0.959-1.072)       0.616
BMI                                                                0.949 (0.848-1.062)         0.366                                                                                                               
ASA                                                                1.009 (0.590-1.723)         0.975                                                                                                               
D'Amico Risk                                                 2.534 (1.509-4.255)         0.000                                                                  2.194 (1.146-4.201)      0.018*
PSA at diagnosis                                            1.026 (1.015-1.037)         0.000        1.026 (1.008-1.044)       0.005*                                                   
Prostate volume before operation                 0.987 (0.962-1.012)         0.290                                                                                                               
Biopsy Gleason Score                                   1.864 (1.442-2.409)         0.000          1.563 (1.09-2.223)        0.013*                                                   
Positive biopsy chips amount                       1.240 (1.105-1.390)         0.000        1.127 (0.905-1.402)        0.285        1.190 (0.991-1.430)       0.062
Biopsy tumor amount (%)                           10.643 (2.949-38.414)       0.000        0.169 (0.006-4.652)        0.293        0.640 (0.048-8.464)       0.735
Clinical T stage                                              4.027 (2.275-7.126)         0.000        2.891 (1.316-6.350)       0.008*                                                 

BMI, Body mass index; ASA, American Society of Anesthesiologists Physical Status classification.

Table III. Univariate and multivariate Cox proportional hazard regression analysis, using postoperative risk factors for prediction of biochemical
recurrence.

                                                                                                 Univariate                                       Multivariate                                     Multivariate

                                                                           HR (95% CI)             p-Value             HR (95% CI)           p-Value            HR (95% CI)           p-Value

Dorsal vein ligation                                       1.496 (0.690-3.245)         0.308                                                                                                               
Bilateral pelvic lymph node dissection        1.631 (0.639-4.161)         0.306                                                                                                               
Neurovascular bundle preservation              0.562 (0.349-0.905)         0.018        0.795 (0.444-1.422)        0.439        0.635 (0.370-1.091)       0.100 
Blood loss (ml)                                              1.001 (1.000-1.002)         0.195         1.000(0.998-1.001)         0.729        1.000 (0.999-1.002)       0.730 
Specimen volume (ml)                                  0.988 (0.969-1.007)         0.229                                                                                                               
Pathology T stage                                          4.426 (2.036-9.619)         0.000         0.503 (0.116-2.175)        0.358        0.998 (0.239-4.166)       0.998 
Pathology N stage                                       17.049 (7.525-38.628)       0.000        3.748 (1.407-9.984)       0.008*                                                   
Pathology Gleason Score                              1.924 (1.476-2.509)         0.000        1.507 (1.010-2.248)       0.044*                                                   
Perineural invasion                                        4.253 (1.882-9.609)         0.001        1.181 (0.357-3.905)        0.785        2.424 (0.790-7.436)       0.122 
Angiolymphatic invasion                              3.592 (1.790-7.208)         0.000        1.153 (0.426-3.120)        0.779        0.896 (0.329-2.443)       0.830 
Tumor amount in specimen (%)                 11.895 (4.373-32.353)       0.000        0.338 (0.054-2.137)        0.249        0.384 (0.069-2.145)       0.275 
Extracapsular extension                                 3.277 (1.167-9.197)         0.024        1.026 (0.208-5.060)        0.975        0.391 (0.561-5.584)       0.242 
Surgical margin positive                                4.656 (2.220-9.766)         0.000         2.994 (0.984-9.110)        0.053        1.770 (0.561-5.584)       0.330 
Seminal vesical invasion                               5.084 (2.736-9.447)         0.000        1.261 (0.537-2.964)        0.595        1.919 (0.829-4.445)       0.128 
Bladder neck invasion                                13.327 (1.667-106.557)      0.015      5.224 (0.227-120.073)      0.301      7.722 (0.452-131.866)     0.158 
Foley duration, days                                      1.091 (0.987-1.205)         0.088        0.878 (0.748-1.031)        0.112        0.897 (0.773-1.041)       0.151 
Postoperative stay, days                                1.016 (0.910-1.134)         0.775                                                                                                               
Postoperative undetectable nadir PSA         0.063 (0.027-0.145)         0.000        0.058 (0.020-0.166)       0.000*                                                   
Postoperative risk Score                              9.440 (5.105-17.355)        0.000                                                                 8.705 (3.553-21.328)     0.000*

Post-operative risk score: low risk 0, intermediate risk 1-2, high risk 3-4.
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Figure 1. Kaplan-Meier survival curve for evaluation of disease
progression by D’Amico risk classification: (a) biochemical recurrence-
free survival, (b) cancer-specific survival, (c) overall survival. 

Figure 2. Kaplan-Meier survival curve for evaluation of disease
progression by postoperative risk classification: (a) biochemical
recurrence-free survival, (b) cancer-specific survival, (c) overall survival.



received androgen-deprivation therapy and 10 of them
received salvage radiation therapy. The mean time to salvage
therapy in low-, intermittent- and high-risk group were
122.59±3.33, 98.38±7.59 and 79.49±6.98 month,
respectively (Figure 3a and b). 

Discussion

Few studies have investigated the long-term oncological results
in patients who have received RARP and most are meta-
analyses or review articles. In contrast, in our study, we
conducted a long-term follow-up of patients treated by a single
surgeon in the same Institute, which thereby avoided the
confounding effects of the learning curve, as well as differences
in surgical technique and skill among different surgeons. 
In the era of open radical prostatectomy, Lue et al.

reported a large series of 5,845 patients with at least ten
years’ follow-up that was found to confer a greater all caused
survival benefit compared to watchful waiting (15).
Furthermore, a study on laparoscopic and robotic-assisted
surgery conducted over ten years showed comparable
oncologic and functional results among the three investigated
techniques (16). Hruza et al. reported that 370 consecutive
patients received laparoscopic radical prostatectomy with a
10-year progression-free survival rate that ranged from

97.2% to 78.1% and a CSS rate between 100% and 90.6%
(6). The long-term oncology outcome of robotic radical
prostatectomy with a median 5-year follow-up was
comparable with our results, with a 5-year BCR of 86.6 %
and median time to BCR was 60.2 months (17). 
In our results, the predictive efficacy of the D’Amico risk

classification (clinical stage, PSA, Gleason score) for BCR
was confirmed. Low preoperative risk is associated with a
low incidence of progression while high risk is correlated
with a more aggressive disease behavior (18). Although the
incidence of BCR in high-risk patients seemed to be high,
aggressive management could still achieve benefits of low
complication and good continence rate (19).
Up-grading after operation is an unavoidable issue and as

common in our patients group, while a 39.7% of reported
incidence of upgrading after radical prostatectomy compared
to biopsy score (20-21). That is, to ensure better counseling
for optimal treatment planning, preoperative risk factors may
be somewhat insufficient for clinicians to predict the disease
progression. Additional predictors after operation may help
to hint the clinician as to whether intensive follow-up is
needed. Three major factors (Gleason score, pathology lymph
node, and postoperative undetectable nadir PSA) seemed to
be independent of other factors in our cohort. Gleason score
was first introduced in 1966 by Dr. Donald F. Gleason and is
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Figure 3. (a) Evaluation of patients who received salvage therapy in D’Amico classification with low, intermittent and high risk. It appears in
patients with low risk preopertive category, the incidence of salvage therapy is relative low. The mean time to salvage therapy in low, intermittent
and high risk group were 122.59±3.33, 98.38±7.59 and 79.49±6.98 months. All of these three groups do not reach median time to therapy. The 2-
year salvage therapy and 5-year salvage therapy among low-, intermediate-, and high-risk patients were 4.5% vs. 14.3% vs. 25.9% and 4.5% vs.
22.9% vs. 48.1% (p of log-rank test=0.010). (b) Evaluation of patients who received salvage therapy in post-operative risk classification with low,
intermittent and high risk. Most of the patients in the high risk group sufferred from early biochemical failure and median time to failure was
21.00±5.15 month. Both low and intermediate risk do not reach the median time to therapy. The mean time to salvage therapy in low, intermittent
and high risk group were 125.39±4.51, 98.87±4.29 and 25.91±4.79 months. The 2-year salvage therapy and 5-year salvage therapy among low-,
intermediate-, and high-risk patients were 4.3% vs. 7.5% vs. 61.9% and 4.3% vs. 20.9% vs. 95.2% (p of log-rank test=0.000).



widely used in daily practice and research (22). It reflects the
behavior of histological grade of neoplasm and the value of
predicting BCR has been demonstrated in numerous studies
worldwide (22). A Gleason score of 8-10 indicates a poor
prognosis with actuarial 15-year recurrence-free survival,
CSS, and OS rates of about 20.7%, 57.4%, and 45.4%,
respectively (23). This finding is consistent with our result
that showed Gleason score was an independent risk factor for
BCR (HR=1.507, 95%CI=.010-2.248). 
Prostate cancer with lymph node involvement indicates a

poor prognosis with a five-year BCR rate of 54% and even a
ten-year survival rate of only 29% (24). Our result of positive
lymph node may further suggest the importance and value of
pelvic lymph node dissection, despite there is still some report
about complications such as lymphocele, thromboembolic
events, ureteral injury and nerve injury in literature, all of
them are seldom in our population (12). In our experience,
“Partin nomogram” was a useful tool for determining whether
to perform radical prostatectomy, based on various factors
including complications and oncology benefit (25). 
The result of PSA may be at an undetectable level within

4 to 6 weeks following surgery and apparent disease-free
status (26). Currently, there are few studies in the literature
on the relationships between undetectable PSA within
months and BCR. In our opinion, if the patients gain
undetectable nadir PSA after operation, the disease may be
considered less aggressive and it is reasonable to expect
good disease behavior and low incidence of BCR. However,
some studies have shown that there may still be 2.3% of
patients with local and systemic disease progression in this
situation, although there were some differences in the
definition of undetectable PSA (27). As noted above, we
performed PSA follow-up at 3-month intervals for more
aggressive disease, to detect the variation of PSA.
Interestingly, after combining these three factors into a

scoring system and categorizing the scores as low-,
intermediate-, and high-risk, the difference of BCRFS in each
group could be further confirmed. If patients had positive
lymph nodes, Gleason score 8-10, and had not reached nadir
PSA of <0.003, the disease course would be poor, with a
median time to BCR of 18 months. Furthermore, we observed
a relatively high incidence of CSS in this high-risk group.
However, due to the limited case number and follow-up
duration, a large series is needed to confirm these findings.
In summary, the postoperative risk classification may provide
clinicians with more information about disease failure, cancer
recurrence, and the need for early intervention. 
While our results are promising, some issues still need to

be addressed. Factors such as PNI, ALI, tumor amount in
prostate, ECE, and positive SM have negative effects on
oncologic control. Ciftci et al. recently reported the predictive
value of bone metastasis in patients with PNI, with an
estimated 11-fold increased incidence of bone metastasis (28).

ALI, which is identified in about 20% of prostate cancer
cases, appears to be an independent risk factor for PSA
recurrence and cancer death in 504 patients and a median
follow-up of 44 months (29). Positive SM and ECE have
been reported as independent predictors for disease
progression in some clinical series (30). In our study, all of
the above mentioned factors showed significance in the
univariate analysis. However, in the multivariate analysis, the
efficacy and significance were relatively low and this may be
confounded by the significance of undetectable nadir PSA. 
There were some limitations in this study. This

investigation describes the early experience of a single
institute in Taiwan. The follow-up duration and small case
number may be another limitation to look the difference in
cancer-specific survival. Untra-sensitive PSA defined in
0.003 ng/ml was not available in some institute made the risk
factor “undetectable PSA” in limited used clinically.
In conclusion, the long-term follow-up of patients who

received robotic-assisted laparoscopic radical prostatectomy,
D’Amico risk classification was effective in predicting
biochemical recurrence. Furthermore, postoperative factors
such as metastatic lymph node, pathology Gleason score, and
postoperative nadir PSA <0.003 ng/ml appeared to be
independent predictors of biochemical recurrence. 
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