Recent Advances in Prostate Cancer

Recent Advances in Prostate Cancer

Chapter 6

Copyright: © 2017 Jue Wang, et al.

Long-Term Outcomes of Radical
Prostatectomy for Clinically Localized
Prostate Adenocarcinoma

This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction
in any medium, provided you give appropriate credit to
the original author(s) and the source.

Vijaya Raj Bhatt1, Carl M Post2, Sumit Dahal3 , Fausto R
Loberiza4 and Jue Wang4*
Department of Internal Medicine, Division of HematologyOncology, University of Nebraska Medical Center, USA
2
College of Medicine, University of Nebraska Medical Center, USA
3
Department of Internal Medicine, Interfaith Medical Center,
USA
4
Genitourinary Oncology Section, University of Arizona Cancer Center at St. Joseph’s Hospital and Medical Center, USA
1

Corresponding Author: Jue Wang, MD, FACP, Section Leader, Genitourinary Oncology, Professor of Medicine, University
of Arizona Cancer Center at Dignity Health St. Joseph’s Hospital and Medical Center, 625 N. 6th St. Phoenix, AZ 85004,
USA, Tel: +1 602-406-8222; Email: jue.wang@dignityhealth.
org
*

First Published April 12, 2017

2

www.avidscience.com

Abstract
Radical prostatectomy is a curative option for men
with early prostate adenocarcinoma; however, many patients can have disease recurrence. The aim of this study
was to determine the long-term outcomes of early prostate
adenocarcinoma after radical prostatectomy. We reviewed
medical records of 454 patients with clinically localized
prostate adenocarcinoma, who underwent radical prostatectomy at the University of Nebraska Medical Center
between 1997 and 2010. Biochemical recurrence, defined
as two consecutive PSA levels of ≥ 0.2 ng/mL, was noted
in 15% of patients. Only 3% of patients with biochemical
recurrence died during the follow-up period, with none of
the deaths attributed to prostate cancer. Our study indicates an excellent prognosis of patients with clinically localized prostate cancer following a radical prostatectomy
despite a biochemical recurrence. The majority of patients
with biochemical recurrence after a radical prostatectomy
for clinically localized prostate cancer die from causes
other than prostate cancer.
www.avidscience.com
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Introduction
In 2014, 233,000 new diagnoses of prostate cancer
and 29,480 deaths related to prostate cancer were estimated, which highlights the public health burden of prostate
cancer. The majority of prostate cancers in PSA era are localized stage at diagnosis [1]. Clinically localized prostate
cancers are often treated with radical prostatectomy in patients with a life expectancy of ≥10 years (NCCN.org). A
large randomized trial of 695 clinically localized prostate
cancers compared the outcomes of radical prostatectomy
versus watchful waiting. With a median follow-up of 23.2
years, radical prostatectomy group had lower risk of allcause mortality (56.1% vs. 68.9%, p<.001), prostate cancer-related mortality (17.7% vs. 28.7%, p=.001) and distant
metastases (26.1% vs. 38.3%, p<.001) compared to watchful waiting group. The number needed to treat to avoid
one death was 8. The largest survival gain was observed
in patients younger than 65 years and with intermediate
risk prostate cancer [2]. This large study clearly demonstrates a benefit of radical prostatectomy, particularly in
patients younger than 65 years and with intermediate risk
prostate cancer. However, another large randomized trial
of 731 men with localized prostate cancer failed to show
any significant reduction in all-cause or prostate cancerrelated mortality with radical prostatectomy as compared
to observation. During a median follow-up of 10 years,
all cause mortality between the groups was 47% vs. 49.9%
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(p=0.22) and prostate cancer-related mortality was 5.8%
vs. 8.4% (p=0.09) [3]. Outside of clinical trials, other studies have demonstrated excellent outcomes with a relatively
low risk of prostate-cancer specific mortality after a radical prostatectomy [4]. Similarly, at a population-level, a
study based on Surveillance, Epidemiology and End Results (SEER)-Medicare cohort demonstrated improved
10-year all-cause and prostate cancer-specific survivals
with radical prostatectomy compared to watchful waiting, even after adjustment for confounding variables [5].
We reviewed our institutional data to determine the longterm outcomes of clinically localized prostate adenocarcinoma.

Materials and Methods
We conducted a retrospective analysis of all clinically
localized prostate adenocarcinoma patients, who had undergone radical prostatectomy at the University of Nebraska Medical Center between 1997 and 2010. Electronic
medical records were reviewed to obtain demographic
information, date of diagnosis, disease characteristics at
diagnosis, surgical margins, pathological staging and outcomes at last follow-up. Positive surgical margins were determined if the inked resection margin contained prostatic adenocarcinoma. Staging at the time of prostatectomy
followed the AJCC 7th edition classification for genitourinary tumors. Risk level was determined using the pretreatment prostate cancer risk stratification system, which
www.avidscience.com
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utilizes pretreatment PSA level, biopsy Gleason Score
and Tumor stage [6]. This system, initially proposed by
D’Amico et al, has been validated by Mayo Clinic to be
an accurate predictor of survival outcomes in patients following radical prostatectomy [7]. We determined the last
follow-up, survival status and the date of death in cases of
mortality using medical records and social security death
index.
Following surgery, no patient received hormone or
radiation therapy until biochemical recurrence was confirmed. However, patients with positive margins were
permitted to undergo radiation therapy. Biochemical recurrence was defined as a rise in prostate specific antigen
(PSA) to ≥0.2 ng/mL on two consecutive occasions following an undetectable PSA after initial surgery. Patients
with positive surgical margin, who had detectable PSA
levels following surgery but did not receive any radiation
therapy were excluded. Biochemical recurrence-free survival was calculated using the date of diagnosis and the
date of confirmation of elevated PSA level. Metastasis-free
survival was calculated using the date of diagnosis and the
date of radiological or histopathological confirmation of
metastasis. Overall survival was calculated using the date
of diagnosis and the date of death or last follow-up.

and multivariate analyses were conducted to calculate the
risk of biochemical recurrence (treatment failure), metastasis, and overall survival. All statistical calculations were
performed using SPSS 12.0 (Apache Software Foundation
2000). Results were reported as median and range values,
and p-value < 0.05 was considered statistically significant.
This study was approved by the University of Nebraska Institutional Review Board.

Results
A total of 454 clinically localized prostate adenocarcinoma patients, predominantly Caucasians (92%) with a
median age of 60 years, underwent radical prostatectomy
between 1997 and 2010 (Table 1). The majority of patients had a PSA level of ≤10 (74%), a Gleason score of ≤7
(86%), and tumor stage of ≤T2 (73%). Sixty-three percent
of the patients underwent lymphadenectomy during radical prostatectomy, and the surgical margin was positive in
31% of the cases.

Survival curves were estimated at 5 and 10 years after
diagnosis using the Kaplan-Meier technique. Univariate
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Table 1: Characteristics of patients with early stage prostate cancer at
diagnosis

During the median follow-up of 41 months (0.2-193
months), 14% developed biochemical recurrence with
5% developing distant metastasis. For the entire cohort,
biochemical recurrence-free survival was 85% and 68%
at 5 and 10 years respectively (Figure 1). Metastasis-free
survival was 94% and 92% at 5 and 10 years respectively
(Figure 2). Overall Survival was 94% and 80% at 5 and 10
years respectively (Figure 3). Biochemical recurrence-free
survival was lower among patients with positive than negative lymph node disease (0 vs. 72% at 10 years, p<0.0001;
Figure 4), positive than negative surgical margin (52% vs.
74% at 10 years, p=0.001; Figure 5) and high risk disease
than either intermediate or low-risk disease (50% vs. 81%
vs. 96% at 10 years, p=0.04; Figure 6).

N-Number; NA-Not Available; PSA-Prostate Specific Antigen

Figure 1: Biochemical recurrence-free survival for the entire cohort.

8

www.avidscience.com

www.avidscience.com

9

Recent Advances in Prostate Cancer

10

Recent Advances in Prostate Cancer

Figure 2: Metastasis-free survival for the entire cohort.

Figure 4: Biochemical recurrence-free survival based on nodal status.

Figure 3: Overall survival for the entire cohort.

Figure 5: Biochemical recurrence-free survival based on surgical
margin.
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1.13-5.15, p=0.023), positive lymph node status (HR 3.91;
95%, CI 1.48-10.29, p=0.006), and positive surgical margins (HR 1.75; 95%, CI 1.04-2.96, p=0.035) were the only
factors associated with an increased risk of biochemical
recurrence. Similarly, only positive lymph node status
(HR 226.14; 95%, CI 42.34-1207.9, p<.0001) was associated with an increased risk of metastasis. On the other
hand, factors that predicted an increased risk of mortality included surgical margins (HR 2.33; 95%, CI 1.02-5.32,
p=0.044), and unknown disease status such as unknown
Gleason score (HR 16.18; 95%, CI 1.70-154.2, p=0.015),
pretreatment PSA level (HR 3.92; 95%, CI 1.07-14.37,
p=0.040), or tumor stage (HR 0.02; 95%, CI 0.001-0.37,
p=0.009).
Figure 6: Biochemical recurrence-free survival based on disease risk.

A total of 32 patients died during the follow-up, with
nearly three-quarter of the deaths (n=25) attributed to
causes other than prostate cancer. The remaining patients
(n=8) died of a cause, which could not be determined due
to the presence of diverse comorbidities or the lack of
medical records or follow-up. Only 2 of 66 patients with
biochemical recurrence (3.0%) died during the follow-up.
No deaths were attributed to prostate cancer.
In the multivariate cox regression analysis, Gleason
score (hazard ratio, HR 2.41; 95% confidence interval, CI
12
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Discussion
Our single-center study demonstrated a low risk of
metastasis despite a high incidence of biochemical recurrence in patients undergoing radical prostatectomy for
clinically localized prostate cancer. The majority of subsequent deaths in this population are not attributable to
prostate cancer. These findings are consistent with the
results of prior studies (table 2) [4,8-10]. Although the
biochemical recurrence rate is as high as 30-40% at 1015 years follow-up, the mortality from prostate cancer
is 5-10% [8]. In a study from Memorial Sloan Kettering
Cancer Center (n=1318), metastasis-free survival at 8
years was 97% for clinically localized prostate cancer pawww.avidscience.com
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tients following radical prostatectomy [11]. In a large Surveillance, Epidemiology and End Results registry based
study, patients with localized prostate cancer (n=160787)
had a 10-year cancer-specific mortality rate of 3.6% following radical prostatectomy [9]. However, an older randomized trial of patients enrolled between 1989 and 1999
with early prostate cancer showed 26% of the patients had
distant metastases while 17% of them died from prostate
cancer following radical prostatectomy during a median
follow-up of 23 years [12]. The better outcome in modern
era is likely due to stage migration from widespread adoption of PSA screening, as well as improvement in therapy
of advanced disease.
Table 2: Single institution studies for radical prostatectomy.
Study

N

Median follow up

PSM

BCR

Distant metastasis

(months)
Our study
Manferrari et al. (19)
Vrang et al. (20)
Porpiglia et al. (21)

454
400
605
300

41
60
32
62

31%
33.8%
35.4%
22.7%

14%
12%
13.4%
16%

5%
1.6%
-

BCR-Biochemical Recurrence; N-Number; PSM-Positive Surgical
Margin

The overall outcome of patients with localized prostate cancer is excellent following radical prostatectomy,
however, 5-10% of these patients still die of prostate cancer [8]. To predict this subset of patients at an increased
risk of death, D’Amico et al demonstrated a positive relation of pretreatment PSA level, biopsy Gleason Score, and
clinical tumor stage to the risk of biochemical recurrence
14

www.avidscience.com

after radical prostatectomy [6]. Subsequently, a study
from Mayo Clinic validated this classification to be an accurate predictor of the risk of biochemical and local recurrence, metastasis, and cancer-specific and overall survival
after radical prostatectomy [7]. In a multicenter study,
primary and secondary Gleason grade, PSA and clinical
stage predicted prostate cancer-specific mortality [4]. A
similar nomogram consisting of preoperative PSA, number of positive and negative biopsy cores, clinical stage,
and primary and secondary Gleason grade on biopsy
predicted 10-year prostate cancer recurrence (biochemical recurrence) after radical prostatectomy [13]. Another
study demonstrated patients with a Gleason sum of <8 or
≤pT3a disease (favorable disease) at radical prostatectomy had improved outcomes compared to patients with a
Gleason sum of 8-10 and pT3b or N1 disease (unfavorable
disease). Patients with favorable disease had improved biochemical-recurrence free survival (40% vs. 4%, p<.001),
metastasis-free survival (73% vs. 29%, p<.001) and prostate cancer-specific survival (84% vs. 54%, p<.001) than
unfavorable disease at 10 years [14].
As a substantial proportion of patients who develop
biochemical recurrence after radical prostatectomy will
die of causes other than prostate cancer, there is a risk of
over detection of biochemical recurrence, which increases
further with increase in follow-up time interval and age of
the patient at diagnosis. A recent study by Xia et al. demonstrated that almost 9% of patients with biochemical rewww.avidscience.com
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currence within 5 years of radical prostatectomy are over
detected and will not develop clinical metastases in the
absence of salvage therapy. Similarly, almost one-third of
patients over the age of 70 years at diagnosis, who developed biochemical recurrence within 10 years of surgery,
were overdetected [15]. In this setting of over detection
and over treatment with resulting reduction in quality
of life and economic burden, newer ways of stratifying
prostate cancers into lethal and indolent forms based on
genomic biomarkers are being explore [16-18]. One study
involving 125 prostatectomy patients identified seven regions of somatic DNA copy number alterations (CNAs) in
the tumor genome to play a role in the development and
progression of lethal prostate cancers. Two of these CNAs
– PTEN deletion and MYC amplification- were confirmed
to have significant and independent prognostic value,
with 53-fold higher risk of dying for those with both these
alterations in their tumor as compared to those without
any [16]. Diagnostic methods that are sensitive to small
amount of tumor DNA, robust to fragmented DNA, and
capable of measuring all the CNAs at once, all the while
being cost-effective will go a long way in providing a more
accurate prognosis at the time of prostate cancer diagnosis
and can be the basis for choosing between radical prostatectomy and active surveillance.
Potential limitations of this study include retrospective single center study design. Cause of deaths could
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not determined in some patients because of the presence
of diverse comorbidities or the lack of medical records.
Despite such limitations, our study provides additional
evidence that early stage prostate cancer patients have
excellent outcomes after radical prostatectomy. The current definition of biochemical recurrence, however, is not
a good surrogate marker for prostate cancer mortality.
Not all patients with biochemical recurrence have similar prognosis, hence stratification of patients into different
risk categories is essential. Studies with genomic biomarkers have shown promising results for their use as accurate
prognostic markers and, ultimately, as guides to appropriate management strategy.
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