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Prostatectomy Provides Better Symptom-Free 
Survival Than Radiotherapy Among Patients With 
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Purpose: The purpose of this study is to compare the radiation therapy (RT) and radical prostatectomy (RP) 
of high-risk or locally advanced prostate cancer (PC) patients after neoadjuvant hormonal therapy (NHT).
Materials and Methods: This retrospective study evaluated patients underwent RT (42 patients) or RP (152 patients) 
after NHT at a single center during 2003–2014. Times to biochemical recurrence (BCR), pelvic local recurrence 
(PLR), metastasis, clinical painful symptom progression (CPSP), castration-resistant PC (CRPC), and overall 
survival were compared between the RT and RP groups, after adjustment for TN stage, using the Kaplan-Meier 
method and log-rank test. 
Results: Significant inter-group differences were observed for age, Gleason score, initial PSA, and clinical and 
pathological T stages (all p＜0.05). During a median follow-up of 71.7 months, the overall incidences of BCR, 
PLR, metastasis, CPSP, CRPC, and death were 49.5%, 16.5%, 8.3%, 7.7%, 7.7%, and 17.5%, respectively. The 
median times to BCR were 100 months for RT and 36.2 months for RP (p=0.004), although the median times 
were not reached for the other outcomes (all p＞0.05). The independent predictor of CPSP was RP (hazard 
ratio, 0.291; p=0.013). 
Conclusions: Despite significantly different baseline parameters, RP provided better CPSP-free survival than RT 
among patients with localized high-risk or locally advanced PC. (Korean J Urol Oncol 2018;16:126-134)
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INTRODUCTION

Prostate cancer (PC) is the most prevalent cancer and the sec-

ond leading cause of cancer-related death among men.1 Thus, 

PC is associated with a major health burden and its hetero-

geneity produces diverse clinical outcomes, which makes it dif-

ficult to identify patients with high risks of recurrence and 

progression. Thus, stratifying patients into low-, intermediate-, 

and high-risk (or very high risk) groups based on different risk 

factors have been suggested (e.g., based on their initial pros-
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tate-specific antigen [PSA] level, Gleason score, or disease 

stage).2,3

According to version 3.2016 of the National Comprehensive 

Cancer Network guidelines for PC, a high risk of PC is consid-

ered present for patients with PSA levels of ≥20 ng/mL, 

Gleason scores of ≥8, or clinical T3 tumors.3 The treatment 

options for high-risk PC include external beam radiation ther-

apy (RT) plus androgen-deprivation therapy (ADT) with/with-

out brachytherapy or radical prostatectomy plus pelvic lymph 

nodal dissection (RP). Both RT and RP provide similar local 

control rates and improve survival and quality of life.4,5 

Neoadjuvant hormonal therapy (NHT) can help improve re-

currence-free survival among men with advanced PC who re-

ceive ADT and RP.6 This is because NHT reduces the tumor’s 

size, improves surgical curability by inhibiting the growth of 

PC cells, and promotes down-staging, lower regional metastasis 

rates, better organ confinement, and decreased lymph node 

involvement.7 However, these effects do not translate into better 

overall survival (OS) or disease-free survival.6 Nevertheless, 

among localized high-risk or locally advanced PC cases, the 

time to biochemical recurrence (BCR) after NHT (i.e., the time 

from the PSA nadir after treatment) can influence the long-term 

BCR-free outcomes after RT among patients with PC.8

No large-scale prospective randomized clinical trials have 

compared the existing treatment options with NHT, and there 

are no optimal management strategies for patients with 

high-risk PC. Moreover, previous studies comparing RP and RT 

are difficult to interpret, because of the presence of comorbid-

ities, biased treatment selection criteria, incomplete follow-up 

data, varied treatment protocols, and reliance on surrogate 

endpoints.9 Therefore, we aimed to compare RT and RP for pa-

tients with high-risk PC after NHT using various outcomes: 

BCR-free survival (BCRFS), pelvic local recurrence-free sur-

vival (PLRFS), metastasis-free survival (MFS), clinical 

pain-free survival (CPFS), castration-resistant PC (CRPC), and 

OS.

MATERIALS AND METHODS

This study was performed in accordance with the World 

Medical Association’s Declaration of Helsinki-Ethical Princi-

ples for Medical Research Involving Human Subjects. The 

study’s retrospective protocol was approved by the Institutional 

Review Board of the Research Institute and Hospital National 

Cancer Center (NCCNCS 05-049). All enrolled patients pro-

vided written informed consent.

During 2000–2015, 762 consecutive patients with high-risk 

PC were treated at the Center for Prostate Cancer (National 

Cancer Center, Korea). High-risk PC was defined as cases with 

PSA levels of ≥20 ng/mL, Gleason scores of ≥8, or clinical 

T3 tumors.2,3 The exclusion criteria were missing information 

(e.g., loss to follow-up or a follow-up duration of ＜1 year), 

and a history of only NHT or RP. A total of 613 cases were 

reviewed, and 194 cases with complete information were in-

cluded (152 patients who received NHT followed by RP and 

42 patients who received NHT followed by external beam ra-

diotherapy). All RP specimens were independently reviewed by 

a uropathologist with 15 years of experience (WSP), according 

to the guidelines of the 2005 International Society of Urological 

Pathology consensus conference.10 

The RP group received leuprolide (11.25 mg) or 10.8 mg of 

goserelin acetate every 3 months for 3–6 months before the RP. 

All patients in the RP group underwent the same standard pel-

vic lymphadenectomy procedure, which included removal of 

the bilateral obturator lymph nodes with or without the iliac 

lymph nodes. The RT group received ADT (a luteinizing hor-

mone-releasing hormone agonist and an antiandrogen) for at 

least 9–12 months (median, 12 months) before undergoing 

EBRT (using a 3-dimensional conformal RT [3D-CRT] techni-

que) and subsequent adjuvant hormonal therapy (HT) for 1–2 

years. The clinical target volume included the entire prostate, 

the bases of the seminal vesicles, and the pelvic lymph nodes. 

The planning target volume was defined using a safety margin 

of 10 mm in most directions, with a posterior margin of 6 mm. 

The total radiation dose was 70–76 Gy delivered in 2-Gy frac-

tions five times per week.11

All patients underwent serum PSA and testosterone monitor-

ing every 3 months for 5 years and then every 6 months 

thereafter. Pretreatment serum PSA levels were measured with-

in 1 month before the RP or EBRT. In the RP group, disease 

recurrence or PSA failure (BCR) was defined as a consecutive 

increase of serum PSA level of ＞0.2 ng/mL. If the PSA level 

does not drop ＜0.2, then the consecutive increase of PSA level 

after the lowest PSA level was the date of BCR. In the RT 

group, BCR was defined according to the 2006 consensus state-

ment by the American Society of Therapeutic Radiation and 

Oncology, which defined biochemical failure after EBRT as 

PSA levels rising by ≥2.0 ng/mL above the nadir PSA level.12
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Fig. 1. Overall 3-year and 5-year survival curves for the radiotherapy (A) and radical prostatectomy (B) groups. CI: confidence interval.

Table 1. The patients’ baseline clinicopathological characteristics

Characteristic Total (n=194) RT (n=42) RP (n=152) p-value 

Age (yr) 68.0 (47.0–81.0) 70.5 (54.0–81.0) 67.0 (47.0–78.0) 0.001

Gleason score sum 0.243

  GS≤6 35 (18.0) 5 (11.9) 30 (19.7)

  GS＞6 159 (82.0) 37 (88.1) 122 (80.3)

Initial PSA 30.6 (2.7–261.8) 21.3 (2.7–147.3) 34.0 (3.2–261.8) 0.028

cT stage ＜0.001

  T2 (2a, 2b, 2c) 90 (46.4) 9 (21.4) 81 (53.3)

  T3 (3a, 3b, 3c, p3b) 95 (49.0) 29 (69.1) 66 (43.4)

  T4 (4, p4) 9 (4.6) 4 (9.5) 5 (3.3)

cN stage 0.259

  N0 173 (89.2) 40 (95.2) 133 (87.5)

  N1 21 (10.8) 2 (4.8) 19 (12.5)

cTN stage ＜0.001

  cT1N0+cT2N0 87 (44.9) 9 (21.4) 78 (51.3)

  cT3N0+cT4N0 86 (44.3) 31 (73.8) 55 (36.2)

  LN+ 21 (10.8) 2 (4.8) 19 (12.5)

pTN stage NA

  ypT0 4 (2.6) - 4 (2.6)

  ypT1N0+ypT2N0 94 (61.8) - 145 (98.0) 

  ypT3N0+ypT4N0 52 (34.2) - 3 (2.0)  

Positive surgical margins 7 (4.6) - 7 (4.6) NA

Follow-up duration (mo) 71.7 (1.4–155.0) 49.8 (9.4–124.9) 79.2 (1.4–155.0) ＜0.001

Biochemical recurrence 96 (49.5) 11 (26.2) 85 (55.9) ＜0.001

Local pelvic recurrence 32 (16.5) 5 (11.9) 27 (17.8) 0.365

Metastasis 16 (8.3) 3 (7.1) 13 (8.6) 1.000

Clinically painful symptoms 15 (7.7) 6 (14.3) 9 (5.9) 0.098

Castration resistant 15 (7.7) 1 (2.4) 14 (9.2) 0.199

Death 34 (17.5) 8 (19.1) 26 (17.1) 0.770

Values are presented as median (range) or number (%).

RT: radiotherapy, RP: radical prostatectomy, GS: Gleason score, PSA: prostate-specific antigen, NA: not available.
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Table 2. Multivariable Cox regression proportional analysis for 

clinical pain-free survival

Variable HR (95% CI) p-value

Group

  RT 1 (Reference)

  RP 0.291 (0.092–0.959) 0.045

Age 0.959 (0.894–1.034) 0.266

Gleason score

  GS≤6 1 (Reference)

  GS>7 6.376 (0.802–824.451) 0.227

Initial PSA 1.006 (0.992–1.016) 0.300

cT stage

  T2 (2a, 2b, 2c) 1 (Reference)

  T3 (3a, 3b, 3c, p3b) 1.864 (0.613–6.099) 0.308

  T4 3.330 (0.302–21.348) 0.272

cN stage

  N0 1 (Reference)

  N1 0.878 (0.079–4.638) 0.896

  Neoadjuvant treatment 

duration

0.985 (0.861–1.065) 0.749

HR: hazard ratio, RT: radiotherapy, RP: radical prostatectomy, 

PSA: prostate-specific antigen, GS: Gleason score.

Data regarding baseline characteristics were presented as me-

dian and range (continuous variables) or frequency and percent-

age (categorical variables). Continuous and categorical variables 

were compared using the Mann-Whitney U-test and the 

chi-square test or Fisher exact test, respectively. Survival analy-

ses were performed for the 2 groups’ BCRFS, PLRFS, CPFS, 

MFS, CRPC, and OS. The outcome of clinical pain included 

flank and lower perineal pain, dysuria, hematuria, urinary re-

tension, urgency related lower abdominal pain, scrotal pain in-

cluding testicular and epididymal pain, and so on which af-

fected patients to visit either the Emergency Department or out-

patient clinics for the pain relief and therapeutic intervention. 

The pain scale and the pain description including narcotic an-

algesics were reviewed retrospectively from the medical charts 

to evaluate the grade of pain scale from pain-specialized anes-

thesiologists and clinicians.

These outcomes were generally calculated from the surgery 

for the RP group and from the end of RT for the RT group. 

However, if the period between NHT and adjuvant HT was ＜1 

month in the RT group, the time to BCR was calculated from 

the start of RT, rather than from the end of RT. The last fol-

low-up was used to calculate the duration for censored events. 

Survival curves were plotted using the Kaplan-Meier method 

and compared using the log-rank test. Multivariable Cox pro-

portional hazard models were used to identify associations with 

the survival outcomes. Due to the presence of zero cells, Firth 

correction and profile-likelihood confidence limits were used to 

properly estimate the effects. Two-tailed p-values of ＜0.05 

were considered statistically significant. Statistical analyses 

were performed using SAS ver. 9.4 (SAS Institute Inc., Cary, 

NC, USA) and R ver. 3.1.2 (R Foundation for Statistical 

Computing, Vienna, Austria; http://www.R-project.org).

RESULTS 

During a median follow-up of 71.7 months (range, 1.4–155.0 

months), the 3- and 5-year OS rates were 91.5% and 78.6% 

for RT, compared to 94.3% and 90.1% for RP without reaching 

the median OS (Fig. 1). The median patient age was 66 years 

(range, 44–89 years). The overall incidences of BCR, PLR, 

metastasis, CPSP, CRPC, and death were 49.48%, 16.49%, 

8.25%, 7.73%, 7.73%, and 17.53%, respectively (Table 1). All 

patients in the RP group were evaluated for pathological re-

sponse, which revealed ypT0 tumors (2.6%, n=4), ypT1–2 tu-

mors (97.97%, n=145), and ≥ypT3 tumors (2.03%, n=3). 

Seven patients (4.6%) had positive surgical margins, and 96 pa-

tients (49.48%) received adjuvant ADT or RT. The clin-

icopathological characteristics of the RT and RP groups are 

shown in Table 1, with significant differences detected for age, 

initial PSA level, cT stage, cTN stage, follow-up duration, and 

BCR (all p＜0.05).

At the time of the analysis, 8 patients in the RT group 

(19.1%) and 26 patients in the RP group (17.1%) had died 

(Table 1). The causes of death were PC, colorectal cancer, hep-

atocellular carcinoma, cerebral hemorrhage, and chronic heart 

failure. One patient from the RP group committed suicide. 

Multivariate analysis of CPFS showed that only RP was a sig-

nificant predictor (hazard ratio, 0.291; p=0.045) (Table 2).

At the time of the analysis, BCR had occurred in 11 patients 

in the RT group (26.2%) and 85 patients in the RP group 

(55.9%), with 3-year BCRFS rates of 86.5% in the RP group 

and 89.4% in the RT group (p=0.004) (Fig. 2). Comparisons 

of the BCRFS, PLRFS, MFS, CPFS, CRPC, and OS outcomes 

only revealed significant differences in BCRFS (36.2 months 

for RP vs. 100.0 months for RT, p=0.004) and CPFS (median 

not reached for both groups, p=0.013) (Fig. 2). 
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Fig. 2. Kaplan-Meier curves for biochemical recurrence (A), local recurrence (B), metastasis (C), clinically painful symptoms (D), 

castration-resistant prostate cancer (E), and overall survival (F) in the prostatectomy and radiotherapy groups. CI: confidence interval, NA: not 

assessed.
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DISCUSSION 

Global reports have indicated that ＜20% of patients with 

newly diagnosed PC have locally advanced or localized high- 

risk PC (i.e., T3 stage),13,14 in which the tumor has spread be-

yond the prostatic capsule or grown into the seminal vesicles. 

However, preoperative clinical staging is unreliable and in-

accurate for detecting local tumor extension (50% tumors have 

spread outside the prostate and 18% of tumors are confined to 

the prostate), which results in high rates of recurrence and dis-

ease progression.15 For high-risk or locally advanced PC, the 

2016 NCCN guidelines recommend EBRT and androgen depri-

vation therapy (i.e., HT), EBRT and brachytherapy with/with-

out HT, EBRT and HT plus docetaxel chemotherapy, or RP 

and pelvic lymph nodal dissection.4 Grimm et al.16 evaluated 

the relative effectiveness of RP and RT for high-risk PC, and 

found that RT plus brachytherapy with/without HT appeared 

superior to more localized treatments, such as RP or RT alone. 

Furthermore, an RT dose of 70 Gy might be inadequate to erad-

icate high-risk PC, as a randomized dose escalation trial (78 

Gy vs. 70 Gy) revealed that the higher dose was associated 

with a better 5-year BCRFS rate (78% vs. 68%, p=0.03), espe-

cially among patients with pretreatment PSA levels of ＞10–20 

ng/mL (87.5% vs. 67.6%, p=0.437).17 Moreover, a randomized 

trial of HT plus external beam RT revealed that patients with 

locally advanced PC experienced favorable survival outcomes.18 

However, the efficacies of EBRT and RP have not been com-

pared in randomized trials, especially among patients with 

high-risk (or locally advanced) PC, which has forced clinicians 

to rely on observational data.

Previous studies have suggested that nearly identical control 

of high-risk PC is provided by RP and RT with appropriate 

NHT.19 Nevertheless, there are variable definitions of BCR, 

which makes it difficult to accurately compare outcomes across 

modalities using PSA endpoints.20,21 Nevertheless, the present 

study revealed that RT provided significantly superior BCRFS 

among patients with high-risk or locally advanced PC 

(p=0.004) (Table 2, Fig. 2). It is possible that this difference 

is related to the time needed to reach the nadir PSA level in 

the two groups, as the nadir PSA level may not be observed 

for 1–2 years (occasionally longer) among patients receiving 

RT. In contrast, almost all RP-treated patients will achieve the 

nadir PSA level within 1–2 months after treatment. Thus, clin-

ically meaningful and reliable results may require longer fol-

low-up periods than the follow-up for the present study. The 

RT group experienced significantly inferior CPFS (p=0.013) 

(Table 2, Fig. 2). In this context, bowel and bladder complica-

tions are common after RT, especially among patients who are 

treated using 3D-CRT (vs. intensity-modulated RT).22,23 

Furthermore, Cicchetti et al.24 reported pooled results from the 

Airopros 0102 and TROG03.04 RADAR trials, which involved 

prescribed 3D-CRT doses (66–80 Gy; median, 73.2 Gy; inter-

quartile range, 70–75 Gy; 1.8–2 Gy/day) that were comparable 

to the present study’s prescribed doses (70–76 Gy, 2 Gy/day). 

In those trials, large rectal volumes that received mid-range 

doses (30–50 Gy) were associated with rectal pain. Thus, 

Cicchetti et al.24 concluded that sparing the anorectal area from 

low-to-mid-range doses may reduce the incidence of rectal pain. 

This may explain why the present study detected better CPFS 

in the RP group, compared to the RT group. 

The RT group always underwent HT before and after RT, 

whereas NHT is typically used as a standard therapy without 

surgery. Nevertheless, it is difficult to surgically remove 

high-risk PC tumors with negative margins, given the large tu-

mor burden, and NHT may help reduce the prostate’s size and 

control the surgical margins. For example, several studies have 

indicated that NHT before RP reduced the rate of positive sur-

gical margins, which potentially resulted in complete patho-

logical responses.25 However, differences in the 2 groups’ char-

acteristics (e.g., physical condition, staging, and hormonal dura-

tion and agent) make it difficult to compare these outcomes, 

despite significant differences being observed for BCR and 

CPFS (Fig. 2). Moreover, NHT has not been confirmed to be 

beneficial for patient outcomes, especially in terms of PSA-free 

survival in randomized trials.26 Among patients with high-risk 

PC, the reported rates of PSA-free survival after RP alone were 

35%–62%, which are similar to the rate from the present study. 

In addition, a systematic review of adjuvant HT plus NHT with 

RP or RT for high risk or locally advanced PC revealed that 

NHT before RP did not significantly improve OS (odds ratio, 

1.11; p=0.69).27 Nevertheless, it did provide significant im-

provements in the positive surgical margin rate, lymph node in-

volvement, pathological staging, and organ confinement (all p＜ 

0.05). However, the outcomes were not significantly different 

between RP and RT after NHT, with the exception of sig-

nificantly better CPFS in the RP group. 

Other systematic reviews have revealed significant hetero-
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geneity in the outcomes for NHT and adjuvant HT after either 

RT or RP. For example, some studies have indicated that NHT 

before RT significantly improved OS among patients with a 

Gleason score of 2–6, although 2 studies failed to detect sig-

nificant improvement in disease-specific survival. However, ad-

juvant HT plus RP or RT was associated with significant clin-

ical benefits among patients with localized high risk or locally 

advanced PC.28 Thus, adjuvant HT may provide significant lo-

cal control after RP or RT, which could improve the patient's 

quality of life. It is also possible that it could provide a survival 

advantage, as adjuvant HT after RT provided significantly im-

proved OS at 5 years and 10 years, as well as significant im-

provements in disease-specific survival and disease-free surviv-

al at 5 years. Adjuvant HT after RP also provided significant 

improvements in disease-free survival and BCR-free survival at 

5 years and 10 years, although the results were not statistically 

significant for OS at 5 years. Furthermore, a subgroup of pa-

tients with undifferentiated carcinoma has a high risk of pro-

gression after RP, and these patients should receive adjuvant 

HT or a different therapy. 

It remains unclear whether adjuvant RT or NHT are effective 

after RP, and these therapies should only be evaluated in clin-

ical trials. In addition, HT is associated with significant side 

effects, such as hot flushes and gynecomastia, as well as a high 

cost. Thus, the decision to use HT must be made in collabo-

ration between patients, clinicians, and policy makers, and 

should account for the treatment’s potential benefits, toxicity, 

and cost. Although adjuvant HT can improve prognosis, NHT 

did not significantly improve the prognosis for high-risk PC. 

Thus, additional research is needed regarding HT choice, dura-

tion, and scheduling, which should consider the long-term ef-

fects of patient’s quality of life and potential toxicity. 

In our study, the RT group showed better 5-year OS rate than 

the RP group. The authors presume that the reason for this is 

due to the fact that the number of RP group was higher and 

the FU duration was longer than RT group. As a result, patients 

who became censored were more likely to have RP group than 

RT group. However, the number of deaths of RP group is lower 

than RT group. Therefore, if the FU duration becomes longer 

and the number of patients increases, the OS rate may change. 

In addition, significant downstaging (pT3N0+pT4N0=2.03%) 

and a positive surgical margin (PSM) rate of 4.6% were demon-

strated in the neoadjuvant HT before the RP group, as shown 

in Table 1. In one previous study,29 56% of pT3-4 and 49% 

of PSM rate were reported in RP without neoadjuvant HT.

The present study has several limitations. First, the retro-

spective design and small sample size are associated with risks 

of selection bias. Those patients received RT and transferred 

to other hospitals for the follow-up were excluded at the early 

enrollment. Second, the RP group had received NHT, while the 

RT group had received NHT and adjuvant HT. Third, the study 

was not able to evaluate data regarding health-related quality 

of life (e.g., continence and erectile function), which could af-

fect treatment selection. Nevertheless, the present study’s re-

sults may help improve the management of patients with 

high-risk PC, based on the lack of prospective randomized clin-

ical trials.

CONCLUSIONS

The present study revealed that, among patients with high- 

risk PC previously treated using NHT, the RP group experi-

enced better CPFS than the RT group after adjusting for clinical 

TN stage.
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