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Abstract Treatment possibilities for clinically localised prostate cancer include radical prostatectomy (RP), external beam
radiotherapy, brachytherapy, focal therapy and active surveillance. Conflicting and methodologically flawed observational
data from the last two decades have led to uncertainty as to the
best oncological option. However, recently, there has been a
series of high-quality studies that point to disease specific and
overall survival advantages for those men undergoing RP.
This article reviews the latest evidence and argues that at the
current time, RP must be considered the gold standard treatment for the majority of men with clinically localised prostate
cancer.
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Introduction
Prostate cancer (PCa) remains the most frequently diagnosed
cancer in men in developed countries. There were 41,763 new
cases diagnosed in the UK in 2011 and 10,793 deaths [1•].
The majority of men with PCa have clinically localised disease, and most of these men currently undergo radical treatment [2]. Despite millions of men having undergone radical
prostatectomy (RP), the surgical treatment of PCa remains
controversial. There have been two significant randomised
trials comparing RP with watchful waiting (WW). The
Scandinavian Prostate Cancer Group Study Number 4
(SPCG-4) randomised 695 men to RP or WW. It showed a
significant survival benefit for those men undergoing RP as
compared with observation at 15 years of follow-up with a RR
of 0.56 (0.41–0.77) [3••]. By contrast, the Prostate Cancer
Intervention versus Observation Trial (PIVOT) showed that
RP did not significantly reduce prostate cancer-specific or
overall mortality after 12 years [4••]. However, subgroup analyses of young men with intermediate- and high-risk disease
undergoing RP did suggest a reduction in overall mortality
with a RR of 0.71 (0.54–0.92). There have been no
randomised trials that have reported oncological outcomes of
RP vs radiotherapy (RT) so far; the ProtecT study has
randomised 1643 men to RP vs RT vs active surveillance
(AS) in a 1:1:1 ratio but will not report until 2016 [5]. The
other recently established study, SPCG-15, which has just
started randomising men with T3 disease to RP +/− RT vs
RT plus hormone treatment, will not generate final results
until 2027. Without current high-quality and consistent evidence from randomised trials, PCa clinicians are left to interpret the large body of observational data when advising their
patients.
Many authorities support AS as an alternative to immediate
intervention that may help limit the potential harms caused by
overtreatment [6]. Some even believe that low-risk patients
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should be managed by AS, high-risk patients should undergo
RT and hormone treatment, and that hence RP will be limited
to men with intermediate-risk disease who choose it instead of
RT. In contrast with this viewpoint and taking the current body
of evidence as a whole, we would advocate that the majority
of men with clinically localised PCa should consider RP as
their first-choice treatment. In this review, we aim to discuss
the recent evidence to support this; we contend that RP, far
from diminishing in indication, will in fact be used in greater
numbers on both ends of the clinically localised disease spectrum. Indeed, a recent survey of urologists in Europe revealed
RP to be the preferred first step of a multi-modal treatment
approach for high-risk localised prostate cancer [7].
In the last two decades, there have been several pieces of
research comparing outcomes of RP with other treatment options such as RT (both external beam and brachytherapy) and
AS [8•, 9–13]. The results of these studies have often conflicted and been limited by the quality of the initial dataset and the
statistical analyses employed. However, in the last year or so,
there have been a number of higher quality studies comparing
RP with RT and/or watchful waiting that add to this body of
evidence. The first of these by Sun et al. published in 2014
used US Surveillance, Epidemiology and End Results (SEER)
data to examine and compare cancer-specific mortality (CSM)
and 10-year overall survival (OS) in men >65 years of age
with clinically localised PCa [14•]. These men were treated
with RP, RT or observation, and the results were analysed with
regard to life expectancy. Sixty-seven thousand eighty-seven
men with localised PCa were treated with RP (23 %), RT
(50 %) or observation (27 %). Attempting to control for local
area treatment pattern and unmeasured residual confounders,
the data demonstrated that in men with <10 years life expectancy, RP and RT had significantly better OS rates than those
that underwent observation regardless of tumour stage. There
was no significant difference in OS between RP and RT
groups, although it is worth noting that of 7706 men with a
life expectancy of <10 years, only 3.4 % of men had a RP. In
the cohort of men with a life expectancy of >10 years, the OS
rates were significantly better among RP-treated patients compared to their RT and observation counterparts, irrespective of
tumour stage. CSM rates were lower for RP in both life expectancy cohorts when compared with observation and lower
when compared to RT with the exception of men with
>10 years life expectancy and a T2a/b PCa. In multivariable
Cox regression analyses, RP-treated men were 34 and 41 %
less likely to die relative to their RT and observation counterparts, respectively. However, the results of this study have to
be interpreted in the context of the populations studied. It is
likely that many Medicare beneficiaries were denied RP for
medical reasons independent of their PCa diagnosis, and patients’ life expectancies was calculated purely on chronological age. Similarly, as stated by the authors, despite advanced
statistical methods to adjust for unmeasured confounders, it is
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unlikely that all biases were accounted for. Indeed, the definition of the observation group was the absence of active treatment codes, and thus the authors were unable to distinguish
those men who actually underwent AS. Another limitation of
this study was the absence of accurate PSA values or biopsy
results meaning risk stratification using these characteristics
was not possible.
Hoffman et al. have also recently published observational
data based on SEER data [15•]. They analysed a cohort of men
from the population-based Prostate Cancer Outcomes Study
which included men aged 55 to 74 who underwent either RP
or RT within 1 year of diagnosis. Out of 1500 men, there were
568 deaths after 15 years of follow-up, 104 of which were
attributed to PCa. RP was associated with statistically significant advantages for overall and PCa-specific mortality.
Mortality benefits for RP over RT were found after pairmatching cases based on propensity scores as well as in subgroup analyses based on age, tumour characteristics and comorbidity. However, the study reflects treatment outcomes
and modalities being offered in the mid-1990s, and there
may also be residual selection bias due to unmeasured confounders. Again, detailed information on the patient’s biopsy
results make accurate risk stratification difficult, and although
the authors used the Charlson index for comorbidity scoring,
this is increasingly recognised as a crude measure with some
authors suggesting the score needs modification to better predict outcomes in prostate cancer [16]. Notwithstanding these
aforementioned limitations, the possibility though remains
that these US analyses have uncovered a true survival advantage for RP over RT.
In order to address some of the limitations detailed above
and to try and answer this question with the best available
evidence, Sooriakumaran et al. recently published a comprehensive analysis of survival outcomes using high-quality observational data and robust statistical techniques [17••]. They
abstracted data from the PCBaSe registry comprised of the
Swedish National Prostate Cancer Register (NPCR) linked
to 8 other national registries. The NPCR has been shown to
cover >98 % of all PCa cases diagnosed in Sweden since
1998, with limited coverage in some regions since 1996
[17••]. Linkage to the In-patient Register, the Cause of
Death Register and other validated datasets provided the authors with the unique opportunity to access virtually complete
clinico-pathologico-demographic data on virtually all PCa
cases in Sweden. The authors extracted data on all clinically
localised PCa cases within PCBaSe and compared mortality
outcomes among patients who received RP vs RT as their
primary management. This led to a study cohort of 34,515
men with a median follow-up of 5.37 years. The most striking
finding from this was that all adjustments from all of the statistical methods used to adjust for confounding, including comorbidities, suggested RP was associated with lower prostate
cancer-specific mortality than RT, especially in younger, fitter
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men with intermediate- or high-risk disease. Low-risk men,
especially if they were older, had very low probability of dying from PCa, and therefore, survival differences were clinically negligible. Despite being retrospective, this study had
the added strength of exposure data being recorded before
the outcome and follow-up being carried out blinded to the
exposure status. However, its limitations must be acknowledged and include that no information was obtained on the
actual treatment received, instead relying on ‘planned treatment’. Similarly, no data was available with regard to secondary treatments, and thus, the study can only comment on potentially best first-line therapy. Adjustment by year of surgery
suggested though that the advantages of RP over RT were
preserved over the course of the study, giving weight to the
assertion that potentially lower doses of RT given in the early
study years were not the cause for the oncological differences
obtained. Finally, all statistical models (traditional multivariable, propensity score adjusted, inverse probability of treatment weights and propensity matching) led to similar results,
giving a reasonable level of confidence in the validity of the
results employed. Nonetheless, it is entirely possible that at
least some of the oncological benefit seen with RP was the
result of confounding by indication, especially as the treatment groups at baseline were rather different in casemix.
Statistical methodologies can only partially address this [18],
and the only way to completely eliminate this is with a RCT,
as discussed by Rane in the editorial accompanying the original paper [19].
Another recent seminal publication from 2014, this time
from Bill-Axelson et al., presented extended follow-up data
from SPCG-4; 695 men were randomised to either arm as
described in previous articles [3••]. After up to 23.2 years of
follow-up, there was an absolute difference in relative risk of
death of 11 % for the men who underwent radical prostatectomy compared to the men who had watchful waiting. The
benefit of surgery with respect to death from prostate cancer
was largest in men younger than 65 years of age and in those
with intermediate-risk prostate cancer, similar to the PCBaSe
and prior observational studies comparing surgery with radiotherapy quoted above.
Despite the substantial reduction in mortality in the RP
group shown in the updated SPCG-4 study, more than 40 %
of the men in the AS group had no disease progression and
required no additional treatment despite a median follow-up of
13 years, and thus, it is important to consider factors other than
survival when counselling patients with regard to their prostate cancer treatment. Indeed, a recent study examining the
quality of life of 1200 post-RP patients in Canada demonstrated that overall health-related quality of life, sexual drive, sexual function, energy and bladder control do not return to preoperative levels within 30 months of RP [20]. Similarly, Sanda
et al. published a seminal paper in NEJM that highlights the
distinct pattern of change in quality of life related to urinary,
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sexual and bowel function that can be attributed to the different prostate cancer treatments [21]. Although traditionally clinicians may associate complications more closely with surgical procedures, it is important to highlight the significant posttreatment morbidity associated with RT also. Nam et al. examined the patient records of 32,465 men who underwent
either RP or RT in Canada and found that RT cases had higher
incidence of complications for hospital admissions, rectal or
anal procedures, further open surgical procedures and secondary cancers at 5 years compared to men undergoing RP [22].
Further, in recent times, significant advances have been made
in the surgical technique of RP, including the introduction of
minimally invasive surgery. In 1991, the first laparoscopic
prostatectomy was performed [23], and more recently,
robotic-assisted radical prostatectomy has been introduced
with cases performed in the UK since 2004 [24].
Studies have shown that the benefits of robotic surgery
over open RP include reduced overall complication rates, specifically with regard to hospital stay and blood loss, as well as
likely improved potency and continence rates [25, 26]. The
best functional and oncological outcomes appear to be reported by high-volume referral centres, rather than those derived
from national databases, which include many low-volume
centres [26]. Due to high installation costs, robotic surgery
has followed the trend towards centralisation of cancer services in the UK and robotic centres (n=28) are more likely
to be high-volume specialist centres with skilled surgeons, as
noted in the BAUS audit of RP in the UK [27]. A recent
publication of 5-year biochemical outcomes after robotic prostatectomy showed that surgeon volume was more predictive
of outcome than PSA, stressing the importance of the surgeon
and not just the tool used [28]. Therefore, improvements in
surgical technique and technology, as well as centralisation of
services into the hands of fewer and higher volume surgeons
and centres, all further the case for RP in men with localised
PCa.
We have discussed above that men with low-risk organconfined PCa are increasingly being offered AS by many
practitioners as an alternative to radical treatment. In theory,
only men whose disease status is reclassified during AS, or
men who cannot live with the diagnosis of untreated cancer,
will ultimately be treated [29]. However, the types of monitoring and their optimal frequency in AS regimens are certainly yet to be defined. It is also important to consider whether
follow-up should vary on the basis of patient and tumour
characteristics [30]. The development of multiparametric
magnetic resonance imaging (mpMRI) is a welcome advance,
and there is emerging evidence for its role in the surveillance
of prostate lesions over time. A recent systematic review published in 2014 examined this and concluded that while MRI
has the potential to be a key part of the AS strategy in the
future, prospective studies with clear definitions of radiological significance and progression are needed before it can be
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adopted into routine clinical practice [31]. Until these are
available, AS is limited by its reliance on repeat biopsies.
Sooriakumaran et al. investigated the impact of multiple biopsies on outcomes of nerve-sparing robotic-assisted radical
prostatectomy and found that men subject to multiple preoperative biopsies were more likely to become impotent postoperatively than those who had only received a single preoperative biopsy, hence arguing that a period of AS followed by RP
resulted in worse functional outcomes than upfront RP [32].
Therefore, until mpMRI can reliably replace repeat biopsy, AS
must not be considered to be a non-morbid management
option.
Increasingly, there are alternative surgical procedures that
are being offered to men with prostate cancer; these focal or
tissue-preserving therapies are rationed on the basis that they
offer a lower side-effect profile with equivalent cancer control
[33–35]. Early results from a number of small studies have
reported typically lower urinary incontinence and erectile dysfunction rates than contemporary RP series; however, it is
important to note the data have limited external validity as
patients are carefully selected, treated in very few expert centres, and the follow-up in these studies is very limited [34–36].
It also remains very difficult to assess outcomes of disease
control in focally treated cases since surrogate measures such
as PSA monitoring cannot be readily interpreted when the
majority of the prostate gland is left behind [24]. The results
of a non-randomised UK multi-centre study, called INDEX,
using high-intensity focused ultrasound to randomise 140 men
with a unilateral dominant lesion are awaited in 2016.
Currently though, a note of caution should be sounded when
considering focal ablation of the ‘index’ lesion in light of the
publication of the recent Haffner et al. paper in JCI which
discovered the lethal clone responsible for the metastases experienced by one PCa patient had arisen from a small, welldifferentiated Gleason 3 lesion, rather than the prevalent
Gleason 4 found elsewhere in his prostate [37]. The recently
funded Partial Ablation vs Radical prostaTectomy (PART) trial
will compare partial ablation of the prostate with RP in men
with intermediate-risk unilateral prostate cancer and is a welcome addition to the field which otherwise consists of nonrandomised studies. Until the results of these studies are available, focal therapy must be considered within the confines of
research and cannot replace a tried-and-tested operation as the
treatment of choice [38].
In summary, there have been some notable recent highquality observational studies and an update of the SPCG-4
randomised controlled trial that show significant overall and
disease-specific survival advantage for RP compared to RT or
watchful waiting, respectively. Taken together, the evidence
suggests that RP should be the first-choice treatment for
young men, especially those with intermediate- and highrisk disease. Further research is needed to develop methods
for distinguishing those men who may die from their disease

Curr Urol Rep (2015) 16: 27

and those men who can be reassured. Focal therapy is mechanistically interesting and may offer an option in men with
low- and possibly even intermediate-risk disease; however,
data is currently limited, and further studies are warranted
before a change in clinical practice can be considered. The
current evidence indicates that RP should be the gold standard
treatment for the majority of men with clinically localised
prostate cancer.
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