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Introduction
Prostate cancer (PCa) is the most common malig-
nancy in elderly males in Europe. It represents a 
major health concern, especially in developed 
countries with their greater proportion of elderly 
men in the general population.1 However, during 
the last decade, the 5-year relative survival 

percentages for PCa steadily increased from 
73.4% in 1999–2001 to 83.4% in 2005–2007.2

As a result of prostate-specific antigen (PSA) 
screening, the incidence of PCa (especially local-
ized PCa) keeps growing while the death rate 
from PCa decreases, posing a question on which 
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is the appropriate management option for each 
PCa patient.

Radical prostatectomy (RP), which involves the 
removal of prostate and seminal vesicles with or 
without pelvic lymphadenectomy, represents the 
surgical treatment option for PCa.3,4 Other treat-
ment options include external-beam radiation 
therapy (EBRT) combined with androgen depri-
vation therapy (ADT)5 and brachytherapy (BT).

At present, RP represents the standard for long-
term cure of localized PCa, with cancer-specific 
survival approaching 95% at 15 years after radical 
surgery.6

Currently, RP is the only treatment for localized 
PCa to show a benefit for overall- and cancer-
specific survival, compared with conservative 
management, as shown in one prospective rand-
omized trial.3 With regard to functional out-
comes, a recent systematic review found that the 
mean continence rates at 12 months were 89–
100% for patients treated with robotic-assisted 
RP (RARP) and 80–97% for patients treated with 
retropubic RP (RRP).7 A similar study reported 
mean potency recovery rates at 12 months of 55–
81% for patients treated with RARP and 26–63% 
for patients treated with RRP.8

Transperineal low-dose rate (LDR) BT as a mon-
otherapy for localized PCa, using iodine-125 or 
palladium-103, has potential advantages in that it 
is a single, relatively cost-effective and safe outpa-
tient treatment.9 High-dose rate (HDR) BT is 
recommended as a dose escalation technique 
combined with EBRT for patients with interme-
diate or high risk of failure with life expectancy 
longer than 5 years.

BT, combined with EBRT or alone, remains one 
of best tools for absolute dose escalation inside 
prostate. Due to low alpha/beta ratio for PCa 
these protocols are favorable, in which hypofrac-
tionation is used.10

Dose prescription to 100% isodose should be 145 
Gy for 125I and 125 Gy for 103Pd seeds. Previously 
used 198Au is no longer recommended for routine 
practice.11

Recurrence-free survival after 5 and 10 years has 
been reported to range from 71% to 93% and 
from 65% to 85%, while there is no benefit in 
adding neoadjuvant or adjuvant ADT.1 BT is 

particularly efficacious in low-risk patients: the 
10-year disease-specific survival for patients with 
Gleason 6 disease treated with BT is 98%.12 In 
high-risk patients treated with BT directed at the 
prostate and seminal vesicles,11 the overall bio-
chemical control at 10–15 years is 60–70%. 
Among patients with PSA failure, about one third 
have biopsy-proven local persistence while one 
quarter develops clinical evidence of distant 
metastasis at 10 years.13

Some patients experience significant urinary 
complications following implantation, such as 
urinary retention (1.5–22%), post-implantation 
transurethral resection of prostate (TURP), 
which is required in up to 8.7% of cases, and 
incontinence (0–19%).14

According to the European Association of Urology 
(EAU) Guidelines, management decisions should 
be made after all treatments have been discussed 
by a multidisciplinary team (including urologists, 
radiation oncologists, medical oncologists and 
radiologists), and after the balance of benefits and 
side effects of each therapy modality has been con-
sidered by the patients with regard to their own 
individual circumstances.1 This could avoid 
biased advice to patients.15

To our knowledge there have been no modern 
randomized trials demonstrating superiority of 
any definitive local treatment for clinically local-
ized PCa. A randomized trial published in 1982 
between radiotherapy (RT) and RP showed an 
advantage to RP, but was never widely accepted, 
because of randomization artifacts and worse 
than previously reported RT results.16 The phase 
III SPIRIT (Surgery versus Internal Radiation in 
Treating Patients With Stage II PCa; 
ClinicalTrials.gov identifier: NCT00023686) 
randomized trial comparing seed implant to sur-
gery closed due to lack of accrual.11 Only one 
recent randomized controlled trial, the ProtecT 
study, examined the comparative effectiveness of 
different treatment modalities: the results of this 
trial are still not available.17

A comparison of different therapies for localized 
PCa should include issues of cancer control, mor-
bidity, quality of life, salvage of primary treatment 
failure, late effects, and cost. Of these, cancer 
control is the most important, because most 
patients may be willing to endure some morbidity 
or sacrifice some quality of life for a more effica-
cious therapy.18
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Purpose of the present study was to compare 
oncologic outcomes of patients managed with RP 
or BT.

Material and methods
A literature review was conducted according to the 
‘Preferred reporting items for systematic reviews 
and meta-analyses’ (PRISMA) statement.19 The 
literature search was performed in January 2015 
using the Pubmed/Medline database. We searched 
Medline using the terms “prostatectomy versus 
brachytherapy” across the ‘Title’ and ‘Abstract’ 
fields of the records with the following limits: 
humans, sex (male), and language (English).

In the present meta-analysis, we included studies 
reporting comparative oncologic outcomes of RP 
versus BT. Studies published only as abstracts 
and reports from meetings were not included in 
the review. From each comparative study, we 
extracted the number of analyzed patients, the 
study design, the features of the included patients, 
and the oncologic outcomes expressed as all-
cause mortality (ACM), PCa-specific mortality 
(PCSM) or, when the former were unavailable, as 
biochemical recurrence (BCR). All of the data 
retrieved from the selected studies were recorded 
in an electronic database.

Cumulative analysis was conducted using the 
Review Manager version 5.3 software, designed 

for composing Cochrane Reviews (Cochrane 
Collaboration, Oxford, UK). Statistical heteroge-
neity was tested using the Chi-square test. A 
p-value < 0.10 was used to indicate heterogene-
ity. Random effects models were used in case of 
heterogeneity.

Results
A total of 84 records were retrieved from the 
Pubmed/Medline database. The authors screened 
the papers dealing with oncologic outcomes of RP 
and BT, and 14 full-text papers were assessed for 
eligibility. Overall, three records consisting of 
reviews, meta-analysis or reports of overlapping 
cohorts were excluded. In addition, two records 
not providing data suitable for quantitative analy-
sis were excluded. A total of nine studies report-
ing comparative oncologic outcomes of RP versus 
BT were included (Figure 1).20–28

The design of all these studies was retrospective 
(level of evidence (LoE) 3 according to the Oxford 
Centre for Evidence-Based Medicine (OCEBM)),29 
except for the study carried out by Giberti and col-
leagues27 who performed a randomized trial (LoE 2 
according to OCEBM).

The features of the populations described by the 
included studies are reported in Table 1, while onco-
logic outcomes, expressed in terms of BCR, ACM 
and PCSM rates are reported in Tables 2 and 3.

Figure 1.  PRISMA flow diagram.
BT, brachytherapy; PRISMA, Preferred reporting items for systematic reviews and meta-analyses; RP, radical 
prostatectomy; RT, radiotherapy.

https://journals.sagepub.com/home/tau


Therapeutic Advances in Urology 9(11)

244	 journals.sagepub.com/home/tau

A total of seven studies reported BCR rates in 4905 
total patients, 2115 treated with RP and 2790 with 
BT. The overall cumulative analysis showed no sig-
nificant differences between RP and BT (Figure 2).

Only two studies reported BCR rates in low-risk 
patients (1383 total patients), while three studies 
reported BCR rates in intermediate- and high-
risk patients (913 and 307 total patients respec-
tively). In all cases, no significant differences were 
found (Figures 3–5).

Only two studies reported comparative mortality 
outcomes of RP versus BT in terms of ACM and 
PCSM: the cumulative analysis did not show sig-
nificant differences (Figures 6 and 7).

Discussion
When the need for an active treatment for PCa is 
established by the clinician or chosen by the 
patient, uncertainty regarding the optimal treat-
ment option for localized PCa produces wide and 

Table 1.  Features of the populations described by the included studies.

STUDY Patients Median age Median PSA

RP BT RP BT RP BT

Arvold and colleagues28  

  Total patients 2937 5902 NA NA NA NA

  Low-risk patients 1909 3851 61.4 68.8 5.3 6

  Intermediate-risk patients 1028 2051 62.9 71.2 8.4 10.1

Giberti and colleagues27  

  Total patients 100 100 65.2 65.6 7.8   7.5

Potters and colleagues23  

  Total patients 746 733 61.8 69.4 8.8   9.15

Sharkey and colleagues24  

  Total patients 281 1177 63.1 71.9 NA NA

  Low-risk patients 161 723 NA NA NA NA

  Intermediate-risk patients 102 371 NA NA NA NA

  High-risk patients 18 79 NA NA NA NA

Tward and colleagues25  

  Total patients 34,758 6637 NA NA NA NA

Stokes22  

  Total patients 222 186 66 74 12.78 10.56

  Intermediate-risk patients 88 147 NA NA NA NA

  High-risk patients 134 39 NA NA NA NA

Colberg and colleagues26  

  Total patients 391 350 59 67 NA NA

  Low-risk patients 250 249 NA NA NA NA

  Intermediate-risk patients 121 84 NA NA NA NA

  High-risk patients 20 17 NA NA NA NA

Ramos and colleagues21  

  Total patients 299 122 62.3 70 NA NA

Polascik and colleagues20  

  Total patients 76 122 59.4 70 NA NA

BT, brachytherapy ; NA, not available; PSA, prostatic-specific antigen; RP, radical prostatectomy.
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Table 2.  Biochemical recurrence (BCR) of PCa after RP and BT.

STUDY Patients Median follow up 
(months)

BCR 

RP BT RP BT RP BT

Giberti and colleagues27  

  Total patients 100 100 60 60 8 7

Potters and colleagues23  

  Total patients 746 733 64 51 157 190

Sharkey and colleagues24  

  Total patients 281 1177 36 36 63 130

  Low-risk patients 161 723 NA NA 10 80

  Intermediate-risk patients 102 371 NA NA 43 41

  High-risk patients 18 79 NA NA 10 9

Stokes22  

  Total patients 222 186 73 74 22 54

  Intermediate-risk patients 88 147 NA NA 5 35

  High-risk patients 134 39 NA NA 17 19

Colberg and colleagues26  

  Total patients 391 350 60 60 64 53

  Low-risk patients 250 249 NA NA 18 20

  Intermediate-risk patients 121 84 NA NA 36 25

  High-risk patients 20 17 NA NA 10 8

Ramos and colleagues21  

  Total patients 299 122 60 69.3 35 23

Polascik and colleagues20  

  Total patients 76 122 83.2 65.4 1 26

BCR, biochemical recurrence; BT, brachytherapy; NA, not available; PCa, prostate cancer; RP, radical prostatectomy.

Table 3.  All-cause mortality (ACM) and cancer-specific mortality (CSM) after RP and BT.

STUDY Patients ACM CSM

RP BT RP BT RP BT

Arvold and colleagues28  

  Total patients 2937 5902 NA NA 15 29

  Low-risk patients 1909 3851 NA NA 6 11

  Intermediate-risk patients 1028 2051 NA NA 9 18

Potters and colleagues23  

  Total patients 746 733 125 119 3 2

Tward and colleagues25  

  Total patients 34,758 6637 3177 355 429 36

ACM, all-cause mortality; BT, brachytherapy; CSM, cancer-specific mortality; NA, not available; RP, radical 
prostatectomy.
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excessive local and regional variation in the use of 
various interventions.30 This variation is not evi-
dence-driven; indeed, given the dearth of high-
quality comparative data, the Institute of 
Medicine recently included treatment for local-
ized PCa among the 25 most important topics for 
comparative-effectiveness research.31

Randomized trials in localized PCa face chal-
lenges related to high costs associated with long 

follow up and patient or clinician biases a priori in 
favor of any given approach or another.32 Thus, 
meta-analyses may represent an acceptable way 
to provide evidence for decision-making.

Our cumulative analysis did not show any signifi-
cant difference in terms of BCR, ACM or PCSM 
rates between the RP and BT cohorts. The study 
that provided the best evidence quality was the 
one conducted by Giberti and colleagues27 In 

Figure 2.  BCR in RP and BT cohorts, not risk-stratified: no statistically significant differences were found. (RR: 
0.77; 95% CI of RR: 0.47–1.26; p = 0.30).
BCR, biochemical recurrence; BT, brachytherapy; CI, confidence interval; RP, radical prostatectomy; RR, risk ratio.

Figure 3.  BCR in RP and BT cohorts reporting outcomes for low-risk patients: no statistically significant 
differences were found. (RR: 0.71; 95% CI of RR: 0.45–1.13; p = 0.15).
BCR, biochemical recurrence; BT, brachytherapy; CI, confidence interval;
RP, radical prostatectomy; RR, risk ratio.

Figure 4.  BCR in RP and BT cohorts reporting outcomes for intermediate-risk patients: no statistically 
significant differences were found. (RR: 1.02; 95% CI of RR: 0.25–4.11; p = 0.98).
BCR, biochemical recurrence; BT, brachytherapy; CI, confidence interval;
RP, radical prostatectomy; RR, risk ratio.
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fact, these authors conducted a randomized trial 
comparing BCR rates of 100 patients undergoing 
RRP versus 100 patients undergoing BT. Mean 
age and baseline PSA were comparable in the two 
cohorts (65.2 versus 65.6 years and 7.8 versus 7.5 
ng/ml). Mean follow up was 5 years and BCR 
rates resulted to be the same in both cohorts (8% 
versus 7%).

Interstingly, some studies, like the ones con-
ducted by Arvold and colleagues,28 Stokes22 and 
Colberg and colleagues,26 included intermediate- 
and high-risk patients, which is in clear contrast 

with the EAU Guidelines. Arvold and colleagues28 
and Colberg and colleagues26 found no signifi-
cant differences in terms of PCSM and BCR rates 
respectively, while Stokes reported improved 
BCR rates for RP patients.22

Unfortunately, only these three studies reported 
risk-stratified outcomes of intermediate- and 
high-risk patients, which are the most prone to 
treatment failure.

Comparing oncologic outcomes of RP with BT is 
difficult for several reasons.

Figure 5.  BCR in RP and BT cohorts reporting outcomes for high-risk patients: no statistically significant 
differences were found. (RR: 1.09; 95% CI of RR: 0.21–5.77; p = 0.92).
BCR, biochemical recurrence; BT, brachytherapy; CI, confidence interval;
RP, radical prostatectomy; RR, risk ratio.

Figure 6.  ACM in RP and BT cohorts, not risk-stratified: no statistically significant differences were found. 
(RR: 1.34; 95% CI of RR: 0.82–2.21; p = 0.25).
ACM, all-cause mortality; BT, brachytherapy; CI, confidence interval;
RP, radical prostatectomy; RR, risk ratio.

Figure 7.  PCSM in RP and BT cohorts, not risk-stratified: no statistically significant differences were found. 
(RR: 1.34; 95% CI of RR: 0.82–2.21; p = 0.25).
BT, brachytherapy; PCSM, prostate cancer-specific mortality; CI, confidence interval;
RP, radical prostatectomy; RR, risk ratio.

https://journals.sagepub.com/home/tau


Therapeutic Advances in Urology 9(11)

248	 journals.sagepub.com/home/tau

First, among the included studies, mean follow 
up was 50–84 months, which is a relatively short 
time when dealing with ACM and PCSM consid-
ering the long natural history of PCa.

Second, men with similar pretreatment character-
istics treated with BT do not have the opportunity 
to assess for upgrading/up-staging and, thus, typi-
cally are not offered adjuvant therapy. On the 
other hand, adjuvant therapies administered after 
surgery (like ADT or EBRT) may decrease the 
risk of PCSM favoring RP.28

Additionally, the timing of initiation of salvage 
therapy varies between men initially treated with 
RP versus BT. Patients undergoing RP experience 
an immediate PSA nadir and, thus, those with a 
detectable or increasing PSA postoperatively are 
able to begin salvaging EBRT or ADT early when 
PSA is only 0.2–0.4 ng/ml. This scenario is in con-
trast with men receiving BT, who experience a 
more protracted time to PSA nadir, followed by a 
PSA increase in those with treatment failure. Thus, 
for men treated with BT there is a longer time until 
PSA failure and subsequent salvage therapy. As a 
result, the timing of death from PCa may some-
times appear earlier in the BT group.33 Anyway, 
this scenario did not present in our analysis.

Interpretation of biopsy findings after BT is also 
difficult. Although the appropriate time has not 
been established, biopsy is not recommended 
before 18–24 months after seed implantation.21

Furthermore, BT implant quality has been shown 
to be associated with outcome.28 Earlier reports 
of brachytherapy as treatment for clinically local-
ized PCa were distinguished by high rates of local 
failure and treatment-related complications. 
Since then, several technical advances have been 
introduced attempting to overcome many of these 
initial limitations. These advances include the 
development of computerized algorithms to cal-
culate three-dimensional dosimetry based on 
transrectal ultrasound or computed tomography-
derived prostate volumes, and techniques for 
template-based, ultrasound-guided transperineal 
implantation with prostate immobilization.20 
Thus, more recent BT cohorts may be expected 
to achieve better oncologic outcomes.

The main limitation of our analysis is the design 
of the included study: all the included studies, 
except the one conducted by Giberti and col-
leagues,27 were retrospective.

Second, we could not compare mean age and 
PSA in the RP and BT cohorts, since the included 
studies did not report these data in a suitable for-
mat (e.g. mean ± standard deviation).

Furthermore, no information was available about 
race, comorbidities and socioeconomic status of 
the described population. This is important since 
afroamerican men often present with more 
aggressive disease, while comorbidities and socio-
economic status are known to be associated with 
life expectancy.34

Conclusion
Choosing the best management option for local-
ized PCa remains a challenge for the urologist. 
Our cumulative analysis showed no differences in 
terms of BCR, ACM and PCSM rates between 
RP and BT.

There is still no evidence enough to prefer one 
kind of curative therapy on another, mainly for 
the lack of randomized trials, which are very dif-
ficult to perform in the field of PCa. In this sce-
nario, appropriate counseling remains of utmost 
importance in order to put the patient in the right 
condition to decide among the different treat-
ment options taking into account the specific 
drawbacks.

Acknowledgements
Gabriele Cozzi thanks Elena Collarin and Serena 
Detti for their help every day.

Funding
This research received no specific grant from any 
funding agency in the public, commercial, or not-
for-profit sectors.

Conflict of interest statement
The authors declare that there is no conflict of 
interest.

References
	 1.	 Heidenreich A, Bastian PJ, Bellmunt J, et al. EAU 

guidelines on prostate cancer. part 1: screening, 
diagnosis, and local treatment with curative 
intent-update 2013. Eur Urol 2014; 65: 124–137.

	 2.	 De Angelis R, Sant M, Coleman MP, et al. 
Cancer survival in Europe 1999–2007 by country 
and age: results of EUROCARE–5-a population-
based study. Lancet Oncol 2014; 15: 23–34.

https://journals.sagepub.com/home/tau


G Cozzi, G Musi et al.

journals.sagepub.com/home/tau	 249

	 3.	 Bill-Axelson A, Holmberg L, Ruutu M, et al. 
Radical prostatectomy versus watchful waiting in 
early prostate cancer. N Engl J Med 2011; 364: 
1708–1717.

	 4.	 Wilt TJ, Brawer MK, Jones KM, et al. Radical 
prostatectomy versus observation for localized 
prostate cancer. N Engl J Med 2012; 367: 
203–213.

	 5.	 Warde P, Mason M, Ding K, et al. Combined 
androgen deprivation therapy and radiation 
therapy for locally advanced prostate cancer: 
a randomised, phase 3 trial. Lancet 2011; 378: 
2104–2111.

	 6.	 Patel VR, Coelho RF, Chauhan S, et al. 
Continence, potency and oncological outcomes 
after robotic-assisted radical prostatectomy: early 
trifecta results of a high-volume surgeon. BJU Int 
2010; 106: 696–702.

	 7.	 Ficarra V, Novara G, Ahlering TE, et al. 
Systematic review and meta-analysis of studies 
reporting potency rates after robot-assisted radical 
prostatectomy. Eur Urol 2012; 62: 418–430.

	 8.	 Ficarra V, Novara G, Rosen RC, et al. Systematic 
review and meta-analysis of studies reporting 
urinary continence recovery after robot-assisted 
radical prostatectomy. Eur Urol 2012; 62: 
405–417.

	 9.	 Blasko JC, Ragde H, Luse RW, et al. Should 
brachytherapy be considered a therapeutic option 
in localized prostate cancer? Urol Clin North Am 
1996; 23: 633–650.

	10.	 Wojcieszek P and Bialas B. Prostate cancer 
brachytherapy: guidelines overview. J Contemp 
Brachytherapy 2012; 4: 116–120.

	11.	 Kao J, Cesaretti JA, Stone NN, et al. Update on 
prostate brachytherapy: long-term outcomes and 
treatment-related morbidity. Curr Urol Rep 2011; 
12: 237–242.

	12.	 Stock RG, Cesaretti JA and Stone NN Disease-
specific survival following the brachytherapy 
management of prostate cancer. Int J Radiat 
Oncol Biol Phys 2006; 64: 810–816.

	13.	 Stock RG, Cesaretti JA, Unger P, et al. Distant 
and local recurrence in patients with biochemical 
failure after prostate brachytherapy. Brachytherapy 
2008; 7: 217–222.

	14.	 Budaus L, Bolla M, Bossi A, et al. Functional 
outcomes and complications following radiation 
therapy for prostate cancer: a critical analysis of 
the literature. Eur Urol 2012; 61: 112–127.

	15.	 Fowler FJ Jr, Mcnaughton Collins M, Albertsen 
PC, et al. Comparison of recommendations by 
urologists and radiation oncologists for treatment 

of clinically localized prostate cancer. JAMA 
2000; 283: 3217–3222.

	16.	 Paulson DF, Lin GH, Hinshaw W, et al. 
Radical surgery versus radiotherapy for 
adenocarcinoma of the prostate. J Urol 1982; 
128: 502–504.

	17.	 Lane JA, Hamdy FC, Martin RM, et al. Latest 
results from the UK trials evaluating prostate 
cancer screening and treatment: the cap and 
protect studies. Eur J Cancer 2010; 46: 3095–
3101.

	18.	 Kupelian PA, Potters L, Khuntia D, et al. Radical 
prostatectomy, external beam radiotherapy <72 
Gy, external beam radiotherapy > or =72 Gy, 
permanent seed implantation, or combined seeds/
external beam radiotherapy for stage T1-T2 
prostate cancer. Int J Radiat Oncol Biol Phys 
2004; 58: 25–33.

	19.	 Liberati A, Altman DG, Tetzlaff J, et al. The 
prisma statement for reporting systematic reviews 
and meta-analyses of studies that evaluate 
healthcare interventions: explanation and 
elaboration. BMJ 2009; 339: b2700.

	20.	 Polascik TJ, Pound CR, Deweese TL, et al. 
Comparison of radical prostatectomy and 
iodine 125 interstitial radiotherapy for the 
treatment of clinically localized prostate 
cancer: a 7-year biochemical (PSA) progression 
analysis. Urology 1998; 51: 884–889; discussion 
889–890.

	21.	 Ramos CG, Carvalhal GF, Smith DS, et al. 
Retrospective comparison of radical retropubic 
prostatectomy and 125iodine brachytherapy 
for localized prostate cancer. J Urol 1999; 161: 
1212–1215.

	22.	 Stokes SH. Comparison of biochemical disease-
free survival of patients with localized carcinoma 
of the prostate undergoing radical prostatectomy, 
transperineal ultrasound-guided radioactive 
seed implantation, or definitive external beam 
irradiation. Int J Radiat Oncol Biol Phys 2000; 47: 
129–136.

	23.	 Potters L, Klein EA, Kattan MW, et al. 
Monotherapy for stage T1-T2 prostate 
cancer: radical prostatectomy, external beam 
radiotherapy, or permanent seed implantation. 
Radiother Oncol 2004; 71: 29–33.

	24.	 Sharkey J, Cantor A, Solc Z, et al. 103pd 
brachytherapy versus radical prostatectomy in 
patients with clinically localized prostate cancer: 
a 12-year experience from a single group practice. 
Brachytherapy 2005; 4: 34–44.

	25.	 Tward JD, Lee CM, Pappas LM, et al. Survival 
of men with clinically localized prostate cancer 

https://journals.sagepub.com/home/tau


Therapeutic Advances in Urology 9(11)

250	 journals.sagepub.com/home/tau

treated with prostatectomy, brachytherapy, or no 
definitive treatment: impact of age at diagnosis. 
Cancer 2006; 107: 2392–2400.

	26.	 Colberg JW, Decker RH, Khan AM, et al. 
Surgery versus implant for early prostate cancer: 
results from a single institution, 1992–2005. 
Cancer J 2007; 13: 229–232.

	27.	 Giberti C, Chiono L, Gallo F, et al. Radical 
retropubic prostatectomy versus brachytherapy 
for low-risk prostatic cancer: a prospective study. 
World J Urol 2009; 27: 607–612.

	28.	 Arvold ND, Chen MH, Moul JW, et al. Risk 
of death from prostate cancer after radical 
prostatectomy or brachytherapy in men with low 
or intermediate risk disease. J Urol 2011; 186: 
91–96.

	29.	 Group, O.L.o.E.W. The Oxford 2011 levels of 
evidence. Oxford: Oxford Centre for Evidence-
Based Medicine.

	30.	 Cooperberg MR, Broering JM and Carroll 
PR. Time trends and local variation in primary 

treatment of localized prostate cancer. J Clin 
Oncol 2010; 28: 1117–1123.

	31.	 Institute of Medicine Committee on 
Comparative Effectiveness Research 
Prioritization. Initial national priorities for 
comparative effectiveness research. Washington, 
DC: National Academy Press, 2009.

	32.	 Cooperberg MR, Vickers AJ, Broering JM, et al. 
Comparative risk-adjusted mortality outcomes 
after primary surgery, radiotherapy, or androgen-
deprivation therapy for localized prostate cancer. 
Cancer 2010; 116: 5226–5234.

	33.	 Zelefsky MJ, Eastham JA, Cronin AM, et al. 
Metastasis after radical prostatectomy or external 
beam radiotherapy for patients with clinically 
localized prostate cancer: a comparison of clinical 
cohorts adjusted for case mix. J Clin Oncol 2010; 
28: 1508–1513.

	34.	 Stattin P, Holmberg E, Johansson JE, et al. 
Outcomes in localized prostate cancer: National 
Prostate Cancer Register of Sweden follow-up 
Study. J Natl Cancer Inst 2010; 102: 950–958.

Visit SAGE journals online 
journals.sagepub.com/
home/tau

SAGE journals

https://journals.sagepub.com/home/tau
https://journals.sagepub.com/home/tau
https://journals.sagepub.com/home/tau

