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LIFE AND THERAPY OF PROSTATE CANCER – CONTROVERSIES 

IN URO-ONCOLOGY
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Currently, it is recommended that prostate cancer be detected by digital rectal palpation and prostate specifi c antigen 

(PSA) elevation. TRUS coupled with ultrasound-guided biopsies might become the most appealing staging technique for 

early diagnosed prostate cancer. To promote earlier diagnosis, better PSA thresholds need to be defi ned, with a clear free-

PSA threshold. This could be complemented by the use of nomograms and, in suspected cases, repeated biopsies, TRUS, 

bone scans and new imaging techniques. Deferred therapy by means of active observation and alertness to start therapy 

when signs of rapid progression occur may therefore be an alternative to active therapy in patients with low-risk localized 

prostate cancer with life expectancy of 10 years or less. Radical prostatectomy was more effective than watchful waiting in 

terms of cancer-specifi c survival benefi t, when compared in a prospective randomized trial. Neoadjuvant hormonal therapy 

has a nonsignifi cant impact on overall and progression free survival. In Europe, the focus is on biochemical recurrence after 

curative treatment (nerve sparing radical prostatectomy and/or radiotherapy in low-, intermediate- and high-risk patients 

with 72-78 Gy. In metastatic disease, adjuvant androgen deprivation is the treatment of choice. These are patients that 

cannot be cured. Identifi cation of intracellular androgen synthesis by prostate cancer cells has led to identifi cation of new 

targets, several novel strategies, third-generation drugs, inhibitors of androgen synthesis, more potent androgen receptor 

antagonists. Castration-resistant prostate cancer remains dependent on androgens and signaling through androgen 

receptor. Substantial pain reduction, improvement in PSA response and quality of life often make chemotherapy with 

docetaxel for hormone refractory prostate cancer better choice than simple pain and complication treatment. The main 

features of each condition and its management are summarized.
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INTRODUCTION

We would like to address reader’s attention to the pa-
per that dei nes in most cases the point of view of the 
European Association of Urology (EAU) (1). We tried 
to present an update of the most recent literature that 
appeared in the last few years and hope to provide the 
reader with a complex view of this complex i eld of 
medical science. It was done in an ef ort to address 
clinical challenges that confront the practicing urolo-
gist in the i eld of prostate cancer. 

EPIDEMIOLOGY

According to Cooperberg et al. (2) and Corica and 
Bostwick (3), the incidence of prostate cancer increas-
es with population age, reaching maximum prevalence 
of 33% in those aged >70 years (4). Prostate cancer is 
now the most commonly diagnosed malignancy in 
men, accounting for approximately 2.6 million of can-
cers newly diagnosed in Europe annually. h is disease 
accounts for 11% of all male cancers in Europe (5) and 
for 9% of all cancer deaths in the European Union (6).
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RISK OF PROSTATE CANCER AND ETIOLOGY

It has been observed for decades that more than one 
member of the same family can be af ected by pros-
tate cancer. Genetic basis and racial dif erences for this 
disease are well established, but epidemiological sig-
nii cance of familial factors is dii  cult to demonstrate 
(7). Some environmental factor cannot be ruled out ei-
ther, insofar as many members of the same family may 
be exposed to the same risk factor, not recognizable in 
most cases. h ere was a higher risk with the increasing 
number of family members af ected (8). Men with 2 
or 3 i rst-degree relatives with prostate cancer had a 
5- and 11-fold greater risk of developing the disease, 
respectively (9). Carter et al. (10) report that inherited 
prostate cancer should be suspected in men with the 
disease onset before 55 years of age or in males with 2 
or more af ected relatives.

CLASSIFICATION

h e International Union Against Cancer (UICC) 2002 
Tumor, Node, Metastases (TNM) classii cation is used 
for staging (11). h ere are several systems of tumor 
grade classii cation. Gleason’s system is most common-
ly used for grading of prostate adenocarcinoma (12). 
Gleason grading system is based on the analysis of 
various microscopic criteria of the tumor at low power 
magnii cation, which are divided into 5 appearances 
scored from 1 to 5. As the tumor does not have a uni-
form appearance, this system takes into account the 
two most extensive appearances in terms of area (pri-
mary and secondary patterns). If the tumor contains 
smaller areas of other appearances, they are not taken 
into account in the i nal histological grade, even if one 
of them corresponds to a more poorly dif erentiated 
pattern. h e histological grade is the sum of the two 
histological patterns dei ned or twice the score of the 
simple pattern detected. It is therefore scored from 2 
to 10. To be counted, a pattern (grade) needs to occupy 
more than 5% of the biopsy (core or operative speci-
men). Gleason’s system results in a histological score 
that is closely correlated with patient survival (13).

SCREENING AND EARLY DETECTION

h e demand for a routine preventive cancer checkup 
is based on the oncologic principle that all diseases 
have a better chance of cure if they are detected and 
thus treated at an early stage (14). Population or mass 
screening is dei ned as the examination of asymptom-
atic male (at risk). In addition, the principle also im-
plies that screening currently includes a study and is 

initiated by a screener. Contrary to this, early detec-
tion represents individual case i ndings. It is initiated 
by the patient and/or his physician.

Reduction in mortality from prostate carcinoma var-
ies greatly worldwide across industrialized countries 
(15). Screening for prostate cancer is based on the as-
sumption that it is a relevant public health concern. 
Prospective, preferably population-based, random-
ized studies are still required. Two prospective studies 
have been completed: the Prostate, Lung, Colorectal 
and Ovary (PLCO) trial in the USA and the European 
Randomized Screening for Prostate Cancer (ERSPC) 
in Europe. h e PLCO investigators found a higher in-
cidence of prostate carcinoma in the screening group 
than in control group, but with the same rates of death 
from the disease (16). h e ERSPC investigators have 
reported a higher incidence of prostate carcinoma in 
the prostate specii c antigen (PSA) based screening 
group than in the non-screening group; however, men 
undergoing screening had a lower rate of death from 
prostate carcinoma (17).

h us, it appears that PSA test could be recommended 
for prostate carcinoma screening at the present. h e 
patient should i rst be informed about the potential 
harms and benei ts of screening. Undoubtedly, there 
are as many prostate cancers now detected by PSA el-
evations without digital rectal abnormalities as there 
are cancers detected through positive digital rectal ex-
amination (18).

 DIAGNOSIS AND STAGING

Currently, it is recommended that a cancer must be de-
tected by digital rectal examination (DRE) and PSA el-
evation (19-21). Transrectal ultrasonography (TRUS) 
coupled with ultrasound (US)-guided biopsies might 
become the most appealing staging technique for early 
diagnosed prostate cancer. To better characterize can-
cers by biopsy, investigators have explored enhanced 
image guidance with magnetic resonance imaging 
(MRI); it may supplement but cannot replace system-
atic sampling techniques.

h ompson et al. (22) observed that many men may 
harbor prostate cancer despite low PSA values, as 
underscored by recent results from a US prevention 
study. An important question concerning clinical 
practice is that the free-to-total PSA ratio <20% and 
PSA velocity >0.75 ng/mL/year have been accepted as 
valid parameters that are associated with an increased 
risk of prostate carcinoma (23). Up to now, 12,078 
men undergoing prostate biopsy were followed-up in 
a recent retrospective study. h reshold values of PSA 



C. D. M. Winkler, D. Prlić, O. Pavlović, A. Tucak
Directions in diagnosis, health related quality of life and therapy of prostate cancer – controversies in uro-oncology

Acta Med Croatica, 71 (2017) 3-16

5

and PSA velocity were identii ed to improve assess-
ment of prostate carcinoma risk in men beyond age 50 
(24). Extensive studies showed the prevalence of pros-
tate carcinoma to be 4.4% and 14.2% in men aged <50 
and >50, respectively. According to these data, a PSA 
threshold level >2.5 ng/mL and PSA velocity thresh-
old level >0.60 ng/mL/year seem to be appropriate for 
clinical practice. 

h e US-guided transrectal 18G core biopsy has been 
generally accepted and has become a standard method 
to obtain prostate tissue for histopathologic examina-
tion (25). According to several studies, it is possible 
to reach a higher cancer detection rate in an extended 
21-sample biopsy compared with the standard sextant 
technique (26,27). In most of the studies, it was clearly 
shown that the transition zone should not be the tar-
get area for the i rst set of prostate biopsies. An overall 
accuracy of 2% cancer detection rate is to be expected 
(28).

In the experience of the authors, if the i rst set of biop-
sies is negative, repeat biopsies can be recommended. 
h e second set of biopsies exhibit a detection rate of 
10%-35% (29). It is known that high-grade prostatic 
intraepithelial neoplasia (HGPIN) will suggest carci-
noma in as many as 50%-100% of prostates. Clinical 
follow up and repeat biopsies are indicated (30). 

PRIMARY TREATMENT OF PROSTATE 
CANCER, EARLY PROSTATE CANCER 

MANAGEMENT, SURGERY, RADIATION OR 
ACTIVE SURVEILLANCE

Dif erent urologists have their own special methods 
for dealing with presumed localized prostate cancer 
(radical prostatectomy). h ese additional methods in-
clude watchful waiting (31), and external and/or inter-
stitial radiation. An important thing is the absence of 
metastases. When they are absent, any treatment that 
completely removes or destroys the primary growth 
will result in cure, and when metastases are present, 
none is likely to do so. When making such decisions, 
many physicians rely on nomograms based on preop-
erative biochemical markers and biopsies (32).

WATCHFUL WAITING AND ACTIVE 
SURVEILLANCE

h e ei  cacy of dif erent types of treatment for local-
ized prostate cancer has come under question. While 
radical prostatectomy and radiotherapy have been as-
sociated with low progression rates and high surviv-

al i gures, it is well known that in many patients the 
cause of death is not prostate cancer. h ere is therefore 
a renewed interest in studying the natural history of 
this disease to better appreciate to what extent active 
forms of treatment may alter the outcome (33,34).

Deferred therapy by means of active observation (35) 
and alertness to start therapy when signs of rapid pro-
gression occur (36) may therefore be an alternative to 
active therapy in patients with low-risk localized pros-
tate cancer and life expectancy of 10 years or less (37). 
Chodak et al. (33) and Albertsen et al. (34) observed 
80%-90% cancer specii c survival with deferred ther-
apy at er 20-year follow-up. h e excellent article by 
Chodak et al. (33) describes the outcome in stage T1a 
patients, with cancer-specii c 10-year survival rate of 
90%.

Classii cation of Gleason score, stage and PSA level 
are mandatory to assess the risk of tumor progression 
and ultimately death from prostate cancer. Results 
observed in a series of patients showed that patients 
with a PSA <10 ng/mL, biopsy Gleason score ≤6, stage 
cT1c-cT2a, and life expectancy <10 years should be 
managed expectantly. 

h e established therapeutic approaches for clinically 
nonsignii cant prostate cancer include watchful wait-
ing and active surveillance. h e optimal treatment 
strategy for a patient should provide long-term disease 
control with minimal treatment-related morbidity and 
maximal preservation of the quality of life. 

Traditional conservative symptomatic management 
with palliative intention, especially in elderly patients 
with meaningful comorbidity, treatment options are 
hormone therapy, palliative transurethral resection 
(TUR-P), and palliative radiotherapy of bone metas-
tases.

In a pivot trial of radical prostatectomy versus obser-
vation watchful waiting (WW), investigators report 
that some populations do not proi t from radical pros-
tatectomy, as it could be an overtreatment (38). Other 
investigators (SPCG-4-study) have reported reduction 
of mortality associated with radical prostatectomy ver-
sus watchful waiting (WW) (39). 

All authors reporting on deferred treatment for pre-
sumed localized prostate cancer (Nx-No, Mo) stage 
T1a, well and moderately dif erentiated tumors with 
life expectancy of >10 years, consider that re-evalua-
tion with PSA, TRUS and biopsies of the prostate rem-
nant is necessary.

Furthermore, there is a considerable rate of overdi-
agnosing tumors which would not be life threatening 
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if let  untreated. h erefore, treatment options such as 
active surveillance with curative intention of prostate 
cancer patients with long life expectancy have to be 
considered. Only in selected patients with favorable 
tumor characteristics may active surveillance be con-
sidered a good and relatively safe alternative option 
(40). 

INDICATIONS FOR RADICAL 

PROSTATECTOMY

Objectives of radical prostatectomy

Patient selection for radical curative procedures plac-
es the urologist in a dilemma of attempting to main-
tain both the patient quality of life and the length of 
survival (41). Radical prostatectomy for treatment of 
prostate cancer can be performed by various tech-
niques using the retropubic, perineal or laparoscopic 
approach (42-45). Current data would indicate that 
nerve sparing radical prostatovesiculectomy is the 
most ef ective way of dealing with adenocarcinoma of 
the prostate, which is organ-coni ned within the ana-
tomic margins of the prostate gland. h e experience 
with radical prostatectomy was more ef ective than 
watchful waiting in terms of cancer-specii c survival 
benei t when compared in a prospective randomized 
trial (31).

Pelvic lymphadenectomy?

h e addition of pelvic lymphadenectomy should al-
low the clinician to assess with greater accuracy the 
possible presence of extended disease (46). Besides be-
ing a staging procedure, extended pelvic lymph node 
dissection might be curative or at least benei cial in a 
group of patients with limited lymph node metastases 
(47). According to Partin nomograms (32), patients 
with cT1c, PSA value <10 ng/mL and biopsy Gleason 
score <6 have a low risk of metastatic disease in pelvic 
lymph nodes, therefore additional advantage of re-
moving lymph nodes may not be necessary.

In patients with intermediate risk (cT2a, PSA value 
10-20 ng/mL, biopsy Gleason score 7), or high risk 
(>cT2b, PSA >20 ng/mL, biopsy Gleason score >8), 
the presence of pelvic nodal metastases is increased. 
h e addition of extended lymphadenectomy is nec-
essary (46). Joniau et al. (49) report an incidence of 
13%-27% of overstaging in patients with clinical T3 
carcinoma. 

Radical prostatectomy as mentioned above is indi-
cated in patients with organ coni ned prostate cancer, 
consequently to stages of clinically localized prostate 

cancer. h e goals are complete removal of the gland 
seminal vesicles and pelvic nodes, while preserving 
urinary continence and restoring erectile function in 
good general health in patients with life expectancy of 
10 years.

Surgery can be performed with advantages and disad-
vantages, either as open radical prostatectomy (RRP), 
laparoscopic approach (LRP) or robotic prostatecto-
my (RALP) (50). RRP is associated with fewer rectal 
injuries and pelvic extended lymphadenectomy can 
easily be performed. LRP achieves a long learning 
curve with less high costs compared with RALP. Less 
blood loss, cancer control in lower-intermediate risk 
patients, preservation of neurovascular bundle can 
also be achieved using LRP/RALP (51). 

Long-term cancer control has been reported in sever-
al large series with 10- to 15-year follow up. Freedom 
from biochemical recurrence was 66% for ORP, 80% 
for LRP and 72% for RALP in PT2 tumors.

Freedom from progression was 84% for ORP, 97% for 
LRP and 97.5% for RALP in PT2 tumors. As with oth-
er forms of treatment, the probability of recurrence 
at er radical retropubic prostatectomy (ORP) or lapa-
roscopic radical prostatectomy (LRP) or robotic pros-
tatectomy (RALP) varies with the values of clinical and 
pathologic risk factors. h ere are no published data on 
prospective randomized studies (51-53). h e average 
complication rate varies from 2% to 22%/ORP and 
from 2% to 17% LRP/RALP (54). Loss of urinary con-
trol is usually temporary, at er 12 months 92% RALP 
and 79% ORP (55). Erectile function at er 12 months 
achieved acceptable results at er bilateral nerve spar-
ing surgery, 93.5%/RALP and 60.6%/ORP (56).

Radical prostatectomy is an ef ective form of therapy 
for patients with clinically signii cant prostate cancer 
with an acceptable level of morbidity. Although rare, 
fatal complications do occur. 

Experienced surgeons achieve acceptable results with 
ORP, LRP and RALP. h e inl uence of dif erent sur-
gical techniques reveals similar pathologic and onco-
logic outcomes comparing RRP, LRP and RALP (57).

Results of treatment of clinical cT3 adenocarcinoma 
of the prostate with radical prostatectomy are satisfac-
tory. Locally advanced disease can be treated success-
fully with radical prostatectomy, with a satisfactory 
overall survival at 5, 10 and 15 years and cancer-spe-
cii c survival of 95%, 90% and 79%, respectively (48).
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POSSIBLE BENEFICIAL EFFECT OF ADJUVANT 
HORMONAL TREATMENT

Androgen deprivation at er radical prostatectomy has 
been controversially discussed. In the only published 
prospective randomized study by the Eastern Coop-
erative Oncology Group (ECOG trial 3886) published 
by Messing et al., patients treated with castration or 
GnRH therapy at er radical prostatectomy with nod-
al involvement have a signii cant survival advantage. 
Hormonal treatment must be administered for two 
years (59). Detailed investigation by the Early Prostate 
Cancer Trialists Group shows that the progression free 
survival is not evident in patients with prostate cancer 
at er standard therapy with additional 150 mg bicalut-
amide daily. h ey observed no impact on overall sur-
vival in patients with locally advanced prostatic car-
cinoma (60). Neoadjuvant hormonal therapy (NHT) 
has been used to facilitate radical prostatectomy and 
reduce the risk of leaving cancer behind. On the con-
trary, a review and meta-analysis found a nonsignii -
cant impact on overall and progression free survival 
(61).

RADIATION THERAPY AND EFFECT OF 
ADDITIONAL HORMONAL THERAPY

External beam radiotherapy (EBRT), 3-dimensional 
conformal RT (3D-CRT) and intensity modulated RT 
(IMRT) improved 10-year PSA relapse free survival 
(RFS), i.e. 75.6 Gy 85% versus 70.2 Gy 58% (62). h e 
European Organization for Research and Treatment of 
Cancer (EORTC trial 22863) reports the experiences 
with androgen deprivation therapy (ADT) and EBRT. 
h e investigators demonstrated absolute survival out-
comes in patients treated with combined ADT and 
EBRT compared with those treated with radiotherapy 
alone (63).

D’Amico et al. report that adjuvant hormonal therapy 
for two years is mandatory in patients undergoing ir-
radiation in the high-risk group (64). h e Radiation 
and Oncology Group (RTOG trial 85-31) report out-
comes in patients treated with radiotherapy combined 
with adjuvant or delayed ADT. h ey observed better 
overall survival at 5 years (76% vs. 71%) and 10 years 
(53% vs. 38%) in the ADT combined with EBRT group 
(65). A randomized trial demonstrated improved dis-
ease free survival outcomes in patients treated with 
combined ADT and EBRT compared with conven-
tional radiotherapy alone. Radiotherapy (EBRT) is an 
ef ective, noninvasive form of therapy for patients with 
high-risk (T3-4, Gleason score 8-10 or PSA >20 ng/
mL) prostate cancer. Treatment with ADT and 74 Gy 
for 6 months is standard for intermediate risk patients 

(T2b-c or Gleason score 7 or PSA 10-20 ng/mL), and 
for 24-36 months ADT for high-risk patients. ADT 
combined with EBRT is not advised for patients with 
low-stage disease (T1a-2a, Gleason score <7, PSA <10 
ng/mL) (66).

h e Radiation h erapy Oncology Group (RTOG) 
92-02 enrolled patients with high-risk prostate can-
cer. h ey observed 11% improved overall survival in 
patients treated for 26 months with ADT compared 
to 4-month ADT therapy (67). In the RTOG 86-10 
study, Roach et al. could established that neoadjuvant 
concomitant and adjuvant hormonal therapy for 6 to 
24-36 months in intermediate- and high-risk patients 
undergoing irradiation improved biochemical dis-
ease-free survival (68).

h e incidence of erectile dysfunction appears to be 
related to vascular disruption. Treatment with erecto-
genic agents can result in response rates ≤70% (69).

BRACHYTHERAPY

h e interest in intraprostatic implantation of radioac-
tive material revived in the second half of the 20th centu-
ry. Transperineal brachytherapy was applied in growths 
limited to the prostate (category stage cT1b-T2a N0, 
M0, Gleason score <6) in cases of histologically prov-
en random biopsies. With good International Prostatic 
Symptom Score (IPSS) with an initial PSA level <10 ng/
mL, <50% of biopsy cores involved with prostate cancer 
on a gland volume of <50 cm3 is mandatory.

Cancer control at er brachytherapy (seeds)

Freedom from biochemical recurrence rate was in the 
range of 75%-100% at 5 years and 66%-88% at 8-13 
years (68). PSA relapse free survival rate for low-, inter-
mediate- and high-risk patients was 82%, 70% and 48% 
at 7 years (69). Brachytherapy combined with EBRT is 
needed in the intermediate-risk patient group (70). 

Complications and quality of life at er low-dose 
brachytherapy are associated with transient urinary 
morbidity. Radiation induced urethritis, prostatitis, 
urgency, dysuria and urinary retention are the most 
common side ef ects. h ey gradually decline during 
the next 3-6 months (71).

Erectile dysfunction was observed in 30%-40% of pa-
tients requiring erectogenic agents that resulted in ex-
cellent responses (72). 

h e use of brachytherapy is an ef ective noninvasive 
form of therapy in patients with clinically signii cant 
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prostate cancer, with an acceptable level of morbidity. 
Relative contraindications include previous radiother-
apy and inl ammatory bowel disease. Brachytherapy is 
ef ective for selected patients with clinically coni ned 
disease.

Primary treatment options for patients with low- 
and high-risk factors and localized disease were 
brachytherapy alone or brachytherapy combined with 
EBRT.

Biochemical freedom from relapse at er modern per-
manent low-dose rate brachytherapy (LDR-BT) seeds 
in the low-risk group at 5 years was 70%-95% and at 10 
years 65%-89%. However, patients from the interme-
diate- and high-risk groups experienced no favorable 
results (73). EBRT is combined with high-dose-rate 
brachytherapy (HDR-BT) in the intermediate- and 
high-risk groups. Signii cant results were achieved 
with combined treatment (74).

Transient urinary morbidity related to radiation-in-
duced urethritis or prostatitis accounts for the most 
common side ef ects. Erectile dysfunction was ob-
served in 30%-40% of patients. h ese impairments in 
the quality of life have been shown to gradually im-
prove with time. 

RADIOTHERAPY AFTER PT3, PTX R1 – IMME-

DIATE OR DELAYED RADIOTHERAPY AFTER 

RADICAL PROSTATECTOMY

h e presence of positive margins at er radical prosta-
tectomy correlates with detectable postoperative ele-
vation of PSA (75). Although the presence of elevated 
PSA following radical prostatectomy denotes residual 
disease, one has to reconcile the fact that only 7%-10% 
of patients following radical prostatectomy will devel-
op clinical local recurrence (76,77). Results of this mo-
dality approach (immediate postoperative radiothera-
py) were presented in a randomized trial (78).

According to data presented by the Organization for 
Research and Treatment of Cancer (EORTC trial, 
22911), clinical or biological 5-year survival was sig-
nii cantly improved (72.2% vs. 51.8%) in the immedi-
ate adjuvant radiotherapy group (60 Gy) to radiother-
apy delayed until local recurrence (70 Gy) in patients 
at er radical retropubic prostatectomy. h e radiation 
ef ect is limited. It was not seen that this treatment 
modality improved metastase-free survival and carci-
noma specii c survival in this group of patients. From 
these data it is evident that immediate radiation ther-
apy should be the treatment of choice in cases with 

multifocal positive surgical margins and a Gleason 
score >7, or in patients with a PSA level ≥0.1 ng/mL 
one month at er radical prostatectomy.

ALTERNATIVE THERAPEUTIC OPTIONS

Radical prostatectomy has remained the reference 
standard treatment for localized prostate cancer. Sur-
gery of prostate cancer provides histologic evidence of 
complete tumor removal, including margin status. h e 
lack of histologic proof of complete tumor ablation is 
an inherited disadvantage of all ablative technologies. 
However, with cryoablation, the ability to achieve re-
al-time ultrasound imaging of the iceball appears to 
overcome this challenge. Besides external beam radi-
ation and/or brachytherapy, cryosurgical ablation of 
the prostate (CSAP) and high-intensity focused ultra-
sound (HIFU) have recently become available alter-
native therapeutic modalities in cases with localized 
prostate cancer (79).

h e ideal patients for cryoablation (CSAP) are those 
with organ-coni ned prostate cancer. Prostate volume 
should be <40 mL, PSA serum levels <20 ng/mL and 
biopsy Gleason score <7. Long-term follow up of 10 
and 15 years is the i nal step needed to dei nitive-
ly determine the role of cryosurgical ablation in the 
treatment of localized prostate cancer. In general, the 
treatment population includes patients with life ex-
pectancy >10 years, therefore treatment options must 
be discussed with patients. 

Focal therapy is an alternative technique in the treat-
ment of prostate cancer

Considerable technological advances such as im-
proved biopsy and imaging techniques/multipara-
metric (MRT) magnetic resonance imaging have im-
proved the i eld of focal ablation. Several techniques 
(HIFU, cryoablation) have a potential for focal abla-
tion of prostate cancer. h eir use should be considered 
as no standard option. HIFU can be performed as 
primary whole gland treatment or salvage treatment 
(lack of long-term oncology outcome, no better than 
standard therapy) in patients with local recurrence 
at er external radiation therapy (RT) or seeds (BT). 
Results and side ef ects have been acceptable but need 
coni rmation in prospective multicenter trials (79).

Cryoablation is a therapeutic option for selected pa-
tients with prostate cancer. It is indicated if there are 
absolute or relative contraindications for radical pros-
tatectomy. In salvage cases for localized prostate can-
cer, cryoablation is therapy of choice (80). h ere is a 
lack of multicenter randomized trials.
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MANAGEMENT OF ADVANCED PROSTATE 

CANCER – PRIMARY HORMONAL THERAPY 

Monotherapy 

Seidenfeld et al. compared monotherapy with antian-
drogens versus medical (LHRH analogues) or surgical 
castration or diethylbestrol in patients with locally ad-
vanced prostate cancer. h e published data show that 
the 2-year survival (150 mg/daily) versus medical or 
surgical castration in locally advanced prostate was 
better for castration patients. h is study has coni rmed 
that monotherapy is not an alternative to castration 
(82).

Iversen et al. addressed the question of monotherapy 
with bicalutamide (150 mg/daily) versus medical or 
surgical castration in locally advanced prostatic car-
cinoma patients with higher PSA levels. h ere was no 
signii cant dif erence in overall survival. h e use of 
castration potentially contributes to decreased quality 
of life with more underlying disorders such as osteo-
porosis and cardiovascular disease (83).

COMPLETE ANDROGEN BLOCKADE (CAB)

h e most commonly used treatments are bilateral or-
chidectomy or medical castration using a luteinizing 
hormone-releasing hormone (LH-RH) analogue, both 
of which eliminate the androgens of gonadal origin. 
h ese treatments can be used alone or in combination 
with an antiandrogen, which inhibits the ef ect of an-
drogens by blocking the androgen receptor (combined 
androgen blockade, CAB). h e review of the available 
data and cumulative meta-analysis of the leading in-
vestigators and clinical groups having studied the val-
ue of complete androgen blockade versus castration in 
the treatment of advanced prostate cancer served as a 
basis for extensive discussion. At er 5-year follow up, 
response results in favor of combination therapy were 
published by the Prostate Cancer Trialists Collabora-
tive Group (PCTCG) from analysis of 8275 patients. 
h e study suggests improvement in survival and lower 
mortality with combination treatment (84).

h e International Prostate Cancer Study Group 
(IPCSG) have reported late results (10 years) of a ran-
domized study comparing medical castration versus 
CAB in advanced prostate cancer from analysis of 
589 patients. Results of 10-year survival indicated that 
there was a small, non-signii cant benei t in favor of 
CAB l utamide plus LHRH analogue goserelin com-
pared with goserelin alone (85). h ere is no general 
recommendation for CAB today, perhaps some pa-
tients may benei t from combination therapy (86). 

INTERMITTENT ANDROGEN SUPPRESSION 
(IAS)

No other treatment exists that equals or surpasses an-
drogen ablation in controlling the growth of prostate 
cancer. Approximately 80% of prostate cancer patients 
achieve symptomatic and objective responses follow-
ing androgen suppression, and serum PSA levels de-
crease in almost all patients. However, for reasons that 
remain unknown, the cell death process induced by 
androgen ablation by whatever means fails to elimi-
nate the entire malignant cell population (86) and 
at er a variable period of time averaging 24 months, 
tumors inevitably recur with increasing serum PSA 
levels and are characterized by androgen independent 
growth. Experimental and early clinical experience 
with intermittent androgen suppression (IAS) sug-
gests that the quality of life is improved and progres-
sion to androgen independence may be delayed using 
reversible androgen suppression and PSA as a trigger 
point. IAS may of er a ‘way out’ of the immediate ver-
sus delayed treatment controversy by balancing the 
benei ts of immediate androgen ablation with reduced 
treatment-related side ef ects and expenses.

h e ef ects of intermittent therapy have also been test-
ed in several phase II trials showing the ei  cacy of IAS 
in metastatic disease. Available information about IAS 
is still very limited. For intermittent versus continu-
ous therapy, the South West Oncology Group (SWOG 
trial 9346) randomized 1134 men with stage D2 pros-
tate carcinoma. At er 7-month induction with ADT, 
PSA levels decreased to <4 ng/mL (87). Finally, PSA 
reduction to <0.2 ng/mL,<4 ng/mL and >4 ng/mL was 
identii ed as a signii cant prognostic factor with regard 
to survival, achieving 75 months, 44 months and 13 
months, respectively, and no signii cant dif erences 
with regard to survival were seen between treatment 
groups. Hormonal therapy must be administered 
when PSA levels increase to 10 ng/mL (metastatic dis-
ease) and 4 ng/mL in patients with recurrent prostate 
cancer.

In conclusion, IAS with PSA control three times a 
month is at present widely of ered to patients with 
prostate carcinoma in various clinical settings. How-
ever, many aspects need to be clarii ed such as timing, 
duration and type of treatment.

DELAYED OR IMMEDIATE HORMONAL THER-
APY (ADT)

In systemic therapy of advanced prostate cancer, a 
form of hormonal therapy (ADT) is a standard. In pa-
tients with symptomatic prostate cancer with positive 
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nodal disease and/or metastases T3-T4, PSA >25-50 
ng/mL, or PSA doubling time <1 year, testosterone 
lowering therapy is the treatment of choice. In addi-
tion, patients with T1b-T2b are candidates for palli-
ative therapy of symptoms. ADT is also indicated as 
combined or neoadjuvant (radical prostatectomy) 
therapy. ADT can be used in asymptomatic prostate 
cancer with metastases.

Furthermore, patients consent is important concern-
ing toxicity, quality of life and prolonging free survival 
(89).

Moul et al. describe their retrospective experience 
with 1352 patients with biochemical recurrence af-
ter radical prostatectomy. In conclusion, immediate 
hormonal therapy provided benei t in patients with 
PSA <5 ng/mL only in cases with Gleason score 8-10 
or PSA doubling time <12 months (90). Seiler et al. 
have suggested that biochemical recurrence at er pos-
itive lymph nodes and radical prostatectomy may be 
possible. At er 10-year follow up, overall survival was 
75% in patients with one positive lymph node without 
immediate adjuvant hormonal therapy. h e investi-
gators concluded that patients with multiple positive 
lymph nodes required immediate adjuvant hormonal 
therapy. In addition, it was shown that immediate hor-
monal therapy administered at PSA levels >50 ng/mL 
or PSA doubling time <12 months was associated with 
increased overall survival (91). Mc Leod et al. could 
not demonstrate the advantage of adjuvant hormonal 
therapy with bicalutamide in patients with localized 
disease without radical prostatectomy, in terms of in-
creased overall survival (85). Loblaw et al. report on 
the results of a meta-analysis of 4 randomized stud-
ies. Patients treated with immediate hormonal therapy 
showed decreased mortality without statistical signif-
icance (59).

h erefore, the use of delayed or immediate hormon-
al therapy in patients with no radical prostatectomy 
is not recommended today. h erapy depends on PSA 
value, PSA doubling time and Gleason score. 

THE SIGNIFICANCE OF RISING PSA AFTER 

TREATMENT WITH CURATIVE INTENT

While one can take comfort in falling PSA at er radical 
prostatectomy or irradiation of prostate cancer, rising 
PSA is a cause for considerable concern (92), noting 
that PSA levels of >0.2 ng/mL at er radical prostatec-
tomy were related directly to biochemical recurrence 
(recurrence of prostate cancer). h e new dei nition of 
irradiation failure can be specii ed as a rise of 2 ng/mL 

above the post-treatment PSA-nadir (lowest value). 
Roach et al. (68) correlated it with recurrence in men 
with clinically localized prostate cancer. In conclusion, 
it is possible that distant dissemination may develop 
following local failure. h e existence or re- growth of 
local residual disease in localized prostatic carcinoma 
promotes and enhances spread of metastatic disease.

h e probability of distant metastases is related to 
tumor stage, tumor grade and PSA levels pre- and 
post-treatment. h e relapsing patients, however, were 
those with short PSA doubling time, advanced stage, 
unfavorable Gleason scale, and rapidly increasing PSA 
level. Most of these patients would have a metastatic 
disease. h e PSA doubling time (>10-12 months) and 
slow PSA increase correlate with local recurrence.

On the other hand, these patients may have benei ted 
from more vigorous initial treatment such as possibly 
with radical prostatectomy, irradiation, or perhaps an-
drogen deprivation as an adjunct to irradiation. Bone 
scintigraphy and computed tomography may be help-
ful and sensitive methods to detect a recurrence if se-
rum PSA level is >20 ng/mL, particularly when PSA 
velocity is >2 ng/mL/year. Additionally, endorectal 
MRI may be helpful for detecting a recurrence if PSA 
level is >2 ng/mL.

Finally, new antibody radiolabelled scintigraphy and 
PET techniques may provide more accurate infor-
mation for detecting recurrent or metastatic disease 
of lymph nodes in the future. h us, more studies are 
needed to investigate or evaluate these options before 
they can be recommended for routine use in clinical 
practice (93).

TREATMENT OF CASTRATION-RESISTANT 

PROSTATE CANCER (CRPC)

An escape phenomenon occurs at er an average of 24-
36 months under androgen suppression therapy by 
surgical castration, LHRH, and steroidal or non-ste-
roidal antiandrogens (94). h e majority of patients 
with metastatic prostate cancer show PSA rising as a 
sign of androgen-independent but still androgen-sen-
sitive tumor progression.

Castration-resistant prostate cancer (CRPC) is dei ned 
by the European Association of Urology (EAU) as fol-
lows: testosterone levels (<50 ng/dL or <1.7 nmol/L); 
three consecutive PSA rising values within 3 weeks, 
with 2 PSA levels >50% over nadir; antiandrogen 
withdrawal 4 weeks for l utamide, 6 weeks for bicalut-
amide; patients show PSA rising despite ADT; meta-
static cancer: >2 bone metastases or other location (1).
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At the present, our knowledge about treatment of cas-
tration-resistant prostate cancer has changed. h e an-
tineoplastic approaches include second line hormonal 
treatment (corticosteroids, inhibitors of the CYP17 
enzyme, giving freedom from PSA recurrence for 4-8 
months (89).

Ketoconazole, a nonspecii c inhibitor of androgen 
synthesis, showed clinical activity, however, high dos-
es are needed but are associated with signii cant side 
ef ects (neurotoxicity, gastrointestinal intolerance and 
liver toxicity). In addition, it is recommended to give 
concomitant hydrocortisone to restore other steroid 
hormones.

h e identii cation of intracellular androgen synthesis 
by prostate cancer cells has led to identii cation of new 
targets. Several novel strategies such as inhibitor of 
androgen synthesis (abiraterone) have shown that the 
disease continues to progress also in the hormone re-
fractory stage. CRPC remains dependent on androgens 
and signaling through the androgen receptor (95).

A randomized study has shown the usefulness of abi-
raterone plus prednisone compared to prednisone 
alone. h e benei ts have been reported with 4.6 months 
in signii cant overall survival, with mild or moderate 
side ef ects with secondary mineralocorticoid excess, 
i.e. l uid retention, hypokalemia and hypertension. It 
is considered a new standard of care (96,97).

In conclusion, the European Association of Medical 
Oncology ESMO has recommended the i rst- and sec-
ond line hormonal therapy approach for patients with 
castration-resistant prostate cancer. 

CHEMOTHERAPY

In practice, these patients suf er from a castration-re-
sistant symptomatic and metastatic prostate cancer. In 
the case of localized or disseminated symptomatic me-
tastases, chemotherapy remains the best treatment op-
tion (99). Tannock et al. report their experience in the 
i rst trial (TAX327 study) in patients with metastatic 
hormone-resistant prostate cancer treated with mitox-
antrone and prednisone versus docetaxel plus predni-
sone. h ey compared docetaxel 75 mg/m2 3-weekly or 
30 mg/m2 weekly with prednisone 10 mg daily versus 
standard arm of mitoxantrone 12 mg/m2 3-weekly 
with prednisone 10 mg daily. h e most ef ective treat-
ment was the 3-weekly regimen, which produced sig-
nii cant 24% improvement in overall patient survival. 
h ey demonstrated median survival improvement of 
2.4 months in comparison with the control arm (18.9 
months vs. 17.4 months docetaxel vs. 16.5 months 

mitoxantrone). h ere also were signii cant improve-
ments in pain (35% vs. 22%), PSA response (45 vs. 
32%) and quality of life. h e toxicity rates were mostly 
hematologic in most cases (99). Petrylak et al. pub-
lished the second study from the South West Oncolo-
gy Group trial 99-16; they randomized 770 patients to 
3-weekly docetaxel (60 mg/m2) in combination with 
estramustine (280 mg daily 1-5) 3-weekly, compared 
with mitoxantrone and prednisone. A similar result to 
that seen with TAX327 was observed, with 23% im-
provement in survival. h e median survival improve-
ment was about 2 months (18 months docetaxel vs. 16 
months mitoxantrone; p=0.008) and 28% reduction in 
the risk of death (100). h ese two reported docetaxel 
based studies must be accepted as the standard of care 
in patients with CRPC who might be considered for 
chemotherapy. With a 3-weekly regimen based on 
docetaxel, there was a statistically signii cant improve-
ment in the patient quality of life and prolongation of 
survival by 2 months.

PALLIATIVE THERAPEUTIC OPTIONS – 

RADIOTHERAPY, CORTISONE, ANALGESICS 

AND ANTIVOMITING DRUGS

h e action of radiotherapy, which is a local treatment, 
is limited in the case of disseminated lesions and when 
the origin of pain is dii  cult to determine. Patients 
treated by this method are generally in the terminal 
stage of the disease. Analgesia has been achieved in 
a large number of cases but it is dii  cult to evaluate 
its duration, as these patients ot en die soon at er ir-
radiation, probably because of their already severely 
impaired status.

Very good results have been published in the literature 
with bisphosphonates to prevent skeletal complica-
tions (101). 

We are let  with nonspecii c analgesia, which has pro-
gressed considerably over recent years. h e treatment 
of a patient with advanced disseminated metastases 
involves simultaneous administration of high doses of 
morphine and high doses of nonsteroidal, then steroi-
dal anti-inl ammatory agents. Zoledronic acid dimin-
ished osteoclastic activity in most of the patients. As a 
result of these advances, pain can be controlled in the 
majority of patients.

h e treatment of patients with symptomatic bone me-
tastases should involve a multimodal and interdisciplin-
ary approach

Bone metastases and skeletal related events (SRE) are 
frequent complications in terminal stage. Special atten-
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tion should be paid to clinical signs of hypercalcemia, 
chronic pain, and pathologic bone fractures. Treatment 
approaches currently include oncologic and medical 
therapy, pain therapy and radiation therapy (102).

In 70%-90% of patients, pain can be relieved by ad-
herence to the WHO cancer pain recommendations 
(WHO I, non-opioid analgesics; WHO II and WHO 
III, opioid analgesics) (103). Other treatment options 
are inhibitors of the Receptor Activator of Nuclear 
Factor (RANKL) system.

One study showed good outcome comparing time 
to i rst SRE, denosumab vs. zoledronate 27.7 vs.19.4 
months (8 month benei t for the former) (104). Addi-
tional pain relief with radiotherapy (EBRT), radium 323 
or strontium are other alternatives to be considered.

CONCLUSIONS

As an international community, urologists are not only 
struggling with the dilemma of helping the patient de-
cide on an optimal treatment plan, but they also have 
to deal with the uniqueness of their patient popula-
tion, the availability of technology, and the practice 
bias of their colleagues. In the area of prostate cancer, 
there are many clinical situations that have more than 
one treatment option. h e essential features of each 
condition and its management are summarized.
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Za rano otkrivanje karcinoma prostate danas se preporuča provesti digitorektalnu palpaciju te pratiti povišenje vrijednosti 

antigena specifi čnog za prostatu (PSA). Transrektalna ultrasonografi ja (TRUS) zajedno s ultrazvučno vođenim biopsijama 

mogla bi postati najprihvatljivija tehnika utvrđivanja stadija za rano otkrivene karcinome prostate. Kako bi se postigla 

ranija dijagnoza potrebno je bolje defi nirati granične vrijednosti za PSA s jasno iskazanom graničnom vrijednosti za 

slobodni PSA. Tome bi se moglo pridodati i korištenje nomograma te u suspektnim slučajevima ponovljenih biopsija, 

TRUS-a, koštanih skeniranja i novih slikovnih tehnika u dijagnostici. Terapija s odgodom u kojoj se koriste metode 

aktivne opservacije i spremnosti na započinjanje terapije čim se pojave znaci brze progresije bolesti mogla bi stoga biti 

alternativa aktivnoj terapiji u bolesnika s lokaliziranim karcinomom prostate niskoga rizika, očekivanoga životnog vijeka 

deset godina ili manje. Prospektivna nasumična istraživanja pokazala su da je radikalna prostatektomija učinkovitija nego 

praćenje i čekanje u pogledu doprinosa preživljavanju kod bolesnika oboljelih od karcinoma. Neoadjuvantna hormonska 

terapija nema značajan utjecaj na cjelokupno preživljenje, kao ni na preživljenje bez progresije bolesti. U Europi je fokus 

postavljen na biokemijski relaps bolesti nakon kurativnoga liječenja (poštedna radikalna prostatektomija i/ili radioterapija 

kod bolesnika niskoga, umjerenoga i visokog rizika sa 72-78 Gy). Adjuvantna androgena deprivacija je terapija izbora kod 

metastatskoga oblika bolesti, kod bolesnika koje nije moguće izliječiti. Identifi kacija unutarstanične androgene sinteze koju 

provode stanice karcinoma prostate dovela je do identifi kacije novih ciljeva te do nekoliko novih strategija i lijekova treće 

generacije: inhibitora androgene sinteze, potentnijih antagonista androgenih receptora. Karcinom prostate rezistentan na 

kastraciju ostaje ovisan o androgenima i signalizaciji putem androgenih receptora. Kemoterapija docetakselom u liječenju 

refraktornog karcinoma prostate postiže značajnije smanjenje boli, bolji odgovor PSA i bolju kvalitetu života u usporedbi 

s jednostavnim postupcima liječenja boli i komplikacija. Ovaj rad daje pregled ključnih obilježja pojedinih bolesti te načina 

njihovog liječenja.

Ključne riječi: karcinom prostate, liječenje, operacijski postupak, kastracija, hormonska terapija, kemoterapija, radioterapija, 

kvaliteta života
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