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This year in Canada 26 500 men will receive a diagnosis 
of prostate cancer and will be faced with the complex 
decision about the type and timing of primary treat-

ment. In no other cancer is there such a lack of consensus 
about the optimal management of patients according to their 
risk category. Primary treatment offerings for prostate cancer 
vary from active surveillance, radical prostatectomy (RP), 
external-beam radiation therapy (EBRT), brachytherapy or 
androgen-deprivation therapy (ADT) and diverse guidelines 
draw no conclusion regarding the relative efficacy of these 
alternatives. The most important fear of a man diagnosed 
with prostate cancer is that of dying from the cancer after 
suffering from a protracted metastatic condition. Selecting a 
treatment modality that can best minimize these risks should 
be the priority, provided that the risk is well-understood by 
the patient.

D’Amico was the first to propose a simple risk classifi-
cation based on pre-treatment criteria that could predict 
prostate cancer-specific mortality (PCSM) after primary treat-
ment.1 This widely used classification defines high risk as 
Gleason 8-10 on biopsy or prostate-specific antigen (PSA) 
>20 or stage cT2C. Relative-to-low risk and intermediate-
risk patients treated with RT or RP have a 5-fold higher 
PCSM; similarly treated high-risk patients have a 14-fold 
higher PCSM.

The opinion often expressed is that “RT and hormon-
al therapy are now the accepted standard treatments for 
patients with locally advanced prostate cancer because of 
the survival benefit shown in a randomized trial” (Level 1 
evidence) comparing with RT alone.2 Ironically, this sen-
tence comes from D’Amico in a 2003 publication which 
was the first to show, in intermediate- and high-risk groups 
treated during the PSA era, more than twofold higher PCSM 
in 2370 patients treated with modern RT compared to 
4946 patients treated by RP, despite a significantly older 

population in the RT group (median 71.3 years in the RT 
group vs. 63.5 years in the RP group).1 In fact, surgery is 
the only treatment that has been compared to observation 
in a Swedish3 and a United States trial.4 The U.S. Prostate 
Cancer Intervention Versus Observation Trial showed no 
benefit of surgery overall, which is no surprise given that 
>75% of patients had a low risk prostate cancer at random-
ization and a high 10- and 15-year mortality by any cause 
of 40% and 60%, respectively. Despite these limitations, in 
the 20% of patients that had a Gleason ≥7, RP reduced the 
PCSM by 60% (HR 0.4 CI 0.16-1.0) which should become 
significant with longer follow-up. Similarly, in an individual-
ized estimation of the benefit of RP in the Scandinavian trial, 
Vickers and colleagues concluded that RP unequivocally 
benefits patients with Gleason 8 cancers or Gleason 7 and 
clinical stage T2 (2 of 3 D’Amico intermediate-risk factors).5

The CaPSURE (Cancer of the Prostate Strategic Urologic 
Endeavor) registry, that has monitored longitudinally the out-
come of prostate cancer patients who received treatment at 
any of 40 (primarily community-based) urology practices 
across the U.S., shows that RP has been the primary treat-
ment for 42% of patients with high-risk cancer. This propor-
tion has not significantly changed between 1990 and 2007, 
while EBRT or brachytherapy went from 26% to 17.5% and 
ADT alone from 18.5% to 29%.6 In Canada, our group has 
been advocating RP as a valuable treatment option for high-
risk prostate cancer patients for a few decades. Our results, 
first reported in 2008, showed that up to 25% of high-risk 
patients have organ-confined cancer at final pathology after 
RP and their 10-year biochemical recurrence (BCR) was 30% 
and PCSM 3.8%.7 The 10-year BCR for the whole cohort of 
high-risk patients treated by RP was 65% and PCSM 10%. 
As individual risk factors, PSA >20 was the least predictive 
of PCSM with only 4.5% at 10 years, compared to 9.2% for 
cT2c+ and 18.2% for Gleason 8+. These outcomes seem 
highly reproducible between high-volume centres. In a 
recent report combining data on >23 000 patients treated 
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by RP at 5 academic U.S. institutions, the 10-year PCSM for 
Gleason 8 was also 18%.8

So, is there evidence that one treatment modality is 
superior at reducing PCSM? Short of any report on random-
ized studies across primary treatments, the best evidence to 
date comes from 6 observational studies – all of which have 
reported improved PCSM and/or overall survival among 
patients treated with RP compared to EBRT. A European 
study performed by epidemiologists showed a 2.3-fold 
increased PCSM in men treated by EBRT versus RP.9 They 
concluded that “surgery offers the best chance for long-term 
prostate cancer specific-survival, in particular for younger 
patients and patients with poorly differentiated tumors.” In 
the same year, Albertsen and colleagues analysed outcomes 
of 1618 men in the Connecticut Tumor Registry who were 
diagnosed in the early PSA era, adjusting for D’Amico risk 
classification and comorbidity.10 Again, men treated by 
EBRT had a 2.2-fold increased PCSM compared to RP after 
a median follow-up of 13 years. Also in 2007, Tewari and 
colleagues reported outcomes of a large cohort of high-grade 
prostate cancer patients which showed a 54% and 49% 
lower all-cause and PCSM for patients treated by RP versus 
EBRT.11 In 2010, there were two important studies. The first 
study analyzed outcomes of 7538 men from the CaPSURE 
registry and showed that the PCSM relative to prostatectomy 
was 2.2 for EBRT and 3.2 for ADT.12 The authors concluded 
that “although this was not a randomized study, given the 
multiple adjustments and sensitivity analyses, it is unlikely 
that unmeasured confounding would account for the large 
observed difference in survival.” The critiques will say that 
RT has improved and that results should be better in recent 
years. The second study by Zelefsky and colleagues reported 
the 8-year metastasis-free survival of a prospective cohort 
of 1318 patients treated by RP at Memorial Sloan-Kettering 
Cancer Center and 1062 treated by intensity-modulated 
radiation therapy (IMRT) delivering >80 Gy in all patients.13 
RP reduced the risk of metastasis by 65% and the PCSM by 
68%. Finally, Kibel and colleagues recently reported on a 
cohort of 10 429 patients treated between 1995 and 2005 at 
the St. Louis and Cleveland clinic with only 12% of patients 
being high risk.14 Using a propensity score analysis, EBRT 
was associated with a 1.6-fold risk of all-cause mortality and 
1.5-fold risk of PCSM overall. 

Thus it would seem appropriate to conclude that all 
patients facing the choice of treatment for high-risk pros-
tate cancer should be informed that, based on available 
evidence, RP as primary treatment will reduce at least 2-fold 
their PCSM and risk of metastasis. Obviously, patients with 
BCR after RP can benefit from salvage EBRT. We recently 
reported similar long-term results on mortality and metas-
tasis in patients with positive surgical margin treated with 
salvage EBRT at a median PSA <0.5 compared to patients 

with negative margins.15,16 Even when including the cost of 
salvage EBRT, RP remains significantly less expensive than 
EBRT for this group of patients, as more than one third of 
high-risk patients will not experience BCR and thus not 
receive ADT. In addition to a higher cost of the primary 
treatment, all patients treated with EBRT for high risk will 
receive at least 6 months of ADT in addition to long-term 
ADT upon BCR.

RT of prostate cancer is a moving target and several radia-
tion therapists are now offering combined treatments that 
include brachytherapy, IMRT and ADT for high-risk patients 
on the basis that it allows the delivery of higher radiation 
dose levels to the prostate. These treatments should be pre-
sented as experimental, given the fact that despite previous 
increments in dose delivered to the prostate, the impact 
has not been translated into better PCSM compared to RP. 
One must also be cautious in judging the efficacy of EBRT 
on BCR as it has been recently shown that BCR after EBRT 
was associated with a 1.5-fold (p = 0.006) increase in PCSM 
compared to BCR after RP.17 Patients must also be aware 
of the nature and severity of potential complications with 
these “new” treatments. Finally, one must remember that 
radiation treatments can be associated with an increased 
risk of secondary cancers, particularly in patients with a long 
survival as is the case for most prostate cancer patients even 
with high-risk disease. 
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