
Summary
Purpose: The aim of this work was to prospectively ana-
lyze the outcome of combined hormonal treatment and 
radical radiotherapy in high risk non metastatic prostate 
cancer patients (T1-4, N0-1, M0). 

Methods: Between April 2003 and December 2007 196 
patients with high risk prostate cancer were treated with 
curative intent. The treatment consisted of 2-month neoad-
juvant hormonal treatment (LHRH analog), radical radio-
therapy (68-78 Gy, conformal technique) and an optional 
2-year adjuvant hormonal treatment. 

Results: The median follow up time was 59 months. Five-
year overall survival was 86% and 5-year biochemical dis-

ease free survival (DFS) 70%. Factors found to be statis-
tically significant relative to outcomes were Gleason score 
(p=0.017), initial PSA value (p=0.039) and adjuvant hor-
monal treatment (p=0.035). There was no significant asso-
ciation between radiotherapy dose or volume and biochem-
ical DFS (bDFS). Late genitourinary and gastrointestinal 
toxicity was acceptable.

Conclusion: Treatment combining hormonal therapy and 
radical radiotherapy can be recommended for this subgroup 
of prostate cancer patients. Adjuvant hormonal treatment 
should also be used.
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Introduction

Treatment results for patients with high risk 
prostate cancer are still unsatisfactory. Five-year 
bDFS is around 60% and treatment of relapses 
is a serious problem. A published series report-
ed 5-year bDFS from 44% in the older trials [1] 
i.e. radiotherapy alone, to an excellent 93% for a 
combination of external radiotherapy and high 
dose rate interstitial brachytherapy [2]. A large 
subgroup of patients with disease relapse still 
exists. Treatment results can be improved with 
radiotherapy dose escalation or by combining ra-
diotherapy with hormonal treatment. There are a 
lot of uncertainties regarding the dose, the radio-
therapy target volume and combinations with ne-
oadjuvant or adjuvant hormonal treatments. We 

combined hormonal treatment with radiotherapy 
in patients with high risk prostate cancer starting 
in 2003 and the aim of this work was to analyze 
results of this therapeutic approach as well as to 
identify  factors influencing biochemical relapse. 

Methods 

We identified 197 patients with high risk prostate 
cancer treated at our institution with combined therapy 
between April 2003 and December 2007. The initial ex-
amination included PSA, transrectal ultrasound, bone 
scan when PSA > 20 ng/ml, and MRI or CT of the pelvis 
in the presence Gleason score 8–10 or T3a and higher 
on ultrasound. Stratification of patients into the high 
risk group was performed according to D’Amico sys-
tem [3]. The main patient characteristics are outlined 
in Table 1. 
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Treatment

Treatment consisted of neoadjuvant hormonal ad-
ministration (2 months, LHRH analog/Zoladex 10.8 mg 
two months before starting radiotherapy), radiothera-
py and optional adjuvant hormonal treatment (bical-
utamide/Casodex 150 mg/daily for 2 years). Adjuvant 
hormonal treatment was obligatory for patients with 
Gleason score 8-10 or T3b stage and optional for other 
patients. Radiotherapy was performed using linear ac-
celerator with nominal photon beam energy of 18 MeV, 
using conformal 3D technique. Clinical target volume 
(CTV) for the initial phase of treatment included the 
pelvic region with a boost for the prostate/seminal ves-

icles during the second phase or prostate gland/sem-
inal vesicles alone, depending on the decision of the 
treating doctor. The prescribed total dose was 70 or 78 
Gy and the dose to the pelvic region was 44–50 Gy/22–
25 fractions. We used normalization to the Dmax and 
prescription to the reference isodose (usually 93%). 
This means that the mean dose in planning target 
volume (PTV) was approximately 5% higher than the 
prescribed dose and dose levels were higher than with 
ICRU planning. Whole pelvic radiotherapy was indicat-
ed in cases with higher than 15% risk of pelvic node 
metastasis based on the Roach’s equation [4] or Partin 
tables [5]. The main characteristics of treatment are 
outlined in Table 2. 

Table 1. Patient characteristics

Characteristics N (%)

Age (years), median (range) 69 (38–81)

T stage

T1 27 (13.71)

T2 84 (42.63)

T3a 38 (19.28)

T3b 27 (13.7)

T4 17 (8.62)

Tx 4 (2.03)

N stage

N0 193 (97.97)

N1 4 (2.03)

Gleason score

2-6 91 (46.19)

7 42 (21.32)

8-10  56 (28.43)

x 8 (4.06)

PSA (ng/ml), median (range) 25 (3.4–276)

Table 2. Treatment modalities used in this study

Treatment modalities N (%)

Neoadjuvant hormonal treatment 

Yes 173 (87.82)

No 24 (12.18)

Adjuvant hormonal treatment

Yes 124 (62.94)

No 73 (37.06)

Radiotherapy-volume

Pelvis 116 (62.94)

Prostate 81 (37.06)

Radiotherapy-dose (Gy)

Mean 74

Median (range) 78 (64-78)

Figure 1. Overall survival.

Figure 2. Biochemical disease-free survival.
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Follow up

Follow up consisted of regular check-ups at 3–6 
month intervals which included digital rectal examina-
tion and PSA measurement. PSA relapse was assessed 
according to the Phoenix criteria (nadir + 2 ng/ml). 
Acute and late toxicity were evaluated according to the 
RTOG scale.

Statistics

Follow up started at the end of radiotherapy. Over-
all survival (OS) and bDFS were evaluated using the 
Kaplan-Meier method and log rank test. Predictive 
factors (Gleason score, PSA, treated volume i.e. whole 
pelvis vs prostate only, radiotherapy dose and adjuvant 
hormonal treatment) were rated using  multivariate  
Cox regression analysis. A p-value < 0.05 was consid-
ered significant. 

 

Results 

Median follow-up time was 59 months (range 
4–96) at the time of evaluation. Alive were 171 
(86.8%) patients, 10 (5.1%) patients died due to 
prostate cancer, 15 (7.6%) died due to other causes 
with complete disease remission and one (0.5%) 
patient had a PSA relapse, but died from an un-
related reason. Five-year OS was 86% (Figure 1a) 
and bDFS 70% (Figure 1b). We analyzed the influ-
ence of T stage, Gleason score, initial PSA value, 
radiotherapy dose, treated volume and adjuvant 
hormonal treatment on bDFS. bDFS was signifi-
cantly influenced by the Gleason score (p=0.017, 
CI 95% 1.149-4.145), initial PSA value (p=0.039; 
CI 95% 1-1.013) and adjuvant hormonal treatment 
(p=0.035; CI 95% 0.241-0.949). There was no sig-
nificant association between radiotherapy dose or 
volume and bDFS (Table 3). 

PSA relapse was assessed at the time of evalu-
ation in 50 (25.4%) patients. The course of disease 
after PSA relapse was: skeletal metastasis in 15 
(7.6%) patients, local relapse in 2 (1%), and lymph 
node metastasis alone or in combination with pa-
renchymal organ metastasis (lung, liver, pleural 
cavity) in 3 (1.5%) patients. PSA relapse without 
metastasis was noticed in 28 (14.2%) patients. 

Gastrointestinal and urogenital toxicity is 
outlined in Table 4. The most common acute tox-
icity was diarrhea, which was manageable with 
pharmacological treatment. Acute grade 4 genito-
urinary toxicity was an acute urinary obstruction 
in all cases. Late rectal bleeding was usually man-
ageable with local pharmacologic care, treatment 
with laser coagulation was performed in 10 (5.2%) 
patients and surgery was necessary in 2 (1.1%)  
patients. Late genitourinary side effects were rare 
and mild bladder bleeding was seen in 12 (6.1%) 
patients. Hormonal treatment was well tolerated 
and none of the patients required discontinuation. 
The most frequent side effect of hormonal treat-
ment was gynecomastia (almost 80% of the pa-
tients). 

Table 3. Multivariate analysis of factors influencing 
bDFS

Factors Sig. Exp(B)
95.0% CI for 

Exp(B)

Lower Upper

Gleason score 0.017 2.183 1.149 4.145

Treated volume 0.418 1.331 0.666 2.659

Adjuvant hormonal 
treatment

0.035 0.479 0.241 0.949

Initial PSA value 0.039 1.007 1.000 1.013

Radiotherapy dose 0.545 0.931 0.739 1.173

Table 4. Acute and late gastrointestinal and genitourinary toxicity

RTOG grade  0 1 2 3 4

Acute GI (%) 26.5 38.1 34.8
Diarrhea

0.5
Diarrhea with  

parenteral support

0

Acute GU (%) 27 46.5 20.5
Frequency, dysuria

3.8
Frequency, dysuria, 

bladder spasm

2.2
Acute obstruction

Late GI (%) 54.7 12.8 26.2
Rectal bleeding

5.2*
Rectal bleeding 

with laser  
coagulation

1.1
Bleeding with  

perforation

Late GU (%) 80.2 8.0 10.2
Intermittent 
macroscopic  
hematuria

0.5
Frequent  

macroscopic  
hematuria

1.1
Severe  

hemorrhagic  
cystitis

*argon-laser coagulation was considered as grade 3 late rectal toxicity
GI: gastrointestinal, GU: genitourinary
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Discussion

Analysis of treatment results revealed bDFS 
comparable with the majority of published re-
ports. Treatment toxicity was acceptable. It is 
concluded that radical treatment combining short 
term neoadjuvant hormonal therapy, high dose ra-
diotherapy and post-radiation adjuvant hormonal 
therapy in a specified group of patients is an effec-
tive and well tolerated treatment option.

   Analysis of variables influencing the disease 
outcome was disappointing. We confirmed a sig-
nificant influence of tumor-related variables (PSA 
and Gleason score). This information has been 
previously published by other authors [6,7]. The 
combination of risk factors is also used for deter-
mination of the extent of the disease (for example 
Roach’s equation). 

   Only adjuvant hormonal treatment signif-
icantly influenced bDFS in the analysis of treat-
ment-related factors. Interestingly, the subgroup 
of patients with worse prognostic factors and ad-
juvant treatment had better outcomes than the 
subgroup with better prognostic factors but with-
out adjuvant treatment. However, we suspect that 
the effect of adjuvant hormonal treatment may be 
lost with longer follow-up time. Intensification of 
local therapy (dose escalation and pelvic irradi-
ation) does not influenced outcome. On the oth-
er hand, symptomatic local-regional failures are 
rare. We cannot exclude local persistent disease, 
which may be the source of PSA relapse and dis-
tant metastasis during the disease course, since 
we didn’t perform biopsy of the prostate after 
radiotherapy in case of rising PSA. We suppose 
that some patients with relapse had undetected or 
undetectable dissemination at the time of diagno-
sis and others had undetectable locally persistent 
disease.  

  There are two possible solutions for this 
group of patients. The first is centered on better 
diagnostics before treatment. Cholin-PET/CT ex-
amination, MRI and a sodium fluoride PET bone 
scan [8-11] are new methods, which can be poten-
tially useful in this setting. Unfortunately, these 
methods aren’t ready for routine clinical use yet. 

  The second strategy consists of intensifica-
tion of primary or adjuvant therapy. Dose escala-
tion is controversial in high risk prostate cancer. 
Due to a high risk of dissemination outside the 
treated volume and potential late effects of radi-
otherapy some authors prefer moderately high 
doses [12]. On the other hand, excellent results 

have also been achieved after very intensive lo-
cal radiotherapy [2,13] and the effect of adjuvant 
hormonal treatment may be lost with dose esca-
lation [13]. The potential for dissemination from a 
suboptimally treated primary disease still exists. 
We did not observe any dependence between radi-
otherapy dose and bDFS. It can be speculated that 
doses between 70–78 Gy are still low in high risk 
prostate cancer [14,15]. Treatment volume also 
had no impact on bDFS in our group of patients, 
although some data support the use of whole pel-
vic radiotherapy [16-20]. Evaluation of this pa-
rameter was compromised because of selection 
bias in our patient group. Some authors indicat-
ed that prolonged neoadjuvant hormonal  treat-
ment was more effective than short-term hormo-
nal  treatment in the high risk group [21,22] and 
a PSA decline after neoadjuvant hormonal  treat-
ment had positive prognostic value [23]. Today 
neoadjuvant hormonal treatment is administered 
for 3-9 months, based on PSA response. Adjuvant 
hormonal therapy is a standard option in patients 
with high risk prostate cancer and improves OS 
within the high risk group by 16% [24]. However, 
long-term adjuvant hormonal treatment is accom-
panied with many side effects, including cardio-
vascular, and a higher incidence of diabetes mel-
litus [25,26], although recent reports dispute the 
cardiovascular risks [27]. Prolonged adjuvant hor-
monal treatment is therefore controversial. Adju-
vant chemotherapy is another possibility which 
has been discussed in the literature. Some authors 
described the feasibility and effectiveness of ne-
oadjuvant chemotherapy before surgery [28,29]. 
The combination of radiotherapy and chemother-
apy seems to achieve 5-year bDFS of 66% [30]. 
Randomized studies evaluating this issue are cur-
rently underway [31]. Adjuvant immunotherapy 
based on dendritic cells vaccination also appears 
to be very promising; however, the effectiveness 
of this modality has only been demonstrated in 
metastatic forms of the disease [32].

Conclusion

A combination of neoadjuvant hormonal 
treatment, radiotherapy with moderately high 
doses and post-irradiation adjuvant hormonal 
treatment leads to a relatively high rate of long-
term biochemical DFS and high locoregional 
control rate in high risk prostate cancer patients. 
Only the administration of adjuvant hormonal 
treatment showed  a statistically significant im-
pact on bDFS. Nonetheless, approximately one 
quarter of high risk patients had  biochemical dis-
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ease relapse. Part of this group can benefit from 
radiotherapy dose escalation, others would benefit 
from clinical trials with new strategies based on 

systemic adjuvant treatments, such as prolonged 
adjuvant hormonal treatment, chemotherapy or 
immunotherapy.  
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