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ABSTRACT
Purpose: The European Association of Urology

(EAU) classifies patients with prostate cancer into three risk
groups - low-risk, intermediate- and high-risk depending
on the probability of biochemical progression after treat-
ment with curative intent (either radical prostatectomy or
radiotherapy). The aim of the present study is to analyze
our experience with patients who underwent radical pros-
tatectomy and to look for the relationship between the
pathological results from the operation and the distribu-
tion of patients into risk groups.

Material/Methods: A single-center, non-interven-
tional study was conducted. The study was performed af-
ter analysis of patients undergoing radical prostatectomy
(either open or laparoscopic) at the Clinic of Urology in
St. Anna Hospital in Varna. The number of patients avail-
able for analysis was 201. Data were analyzed with IBM
SPSS version 23.

Results: We found that high-risk patients had
unfavorable results from the examination of the pathology
specimens- patients with pT3a and pT3b were more often
from the high-risk group. High-risk patients were also at
increased risk of PSA progression and development of dis-
tant metastases.

Conclusions: The EAU-risk groups will probably
undergo changes connected with the improved methods for
the diagnosis of prostate cancer. But still, it is a valid tool
which correctly predicts the unfavorable pathology of the
removed specimen and also the risk of biochemical pro-
gression after radical prostatectomy.

Keywords: Overall survival, PSA-progression,
lymph node metastases, extraprostatic extension, seminal
vesicle involvement,

INTRODUCTION
The introduction of prostate-specific antigen (PSA)

revolutionized the diagnostics and treatment of prostate
cancer (PCa) [1]. It enabled much earlier diagnosis [2] and
gave urologists a tool with which to follow the patients
after treatment. After radical prostatectomy (RP) and radio-
therapy, PSA progression (the so-called biochemical recur-
rence) is one of the key events that determine the effect of
the treatment. Depending on the risk of biochemical recur-
rence after RP and radiotherapy the European Association
of Urology (EAU) distributes patients with PCa into three
risk groups - low-risk, intermediate- and high-risk. In Bul-
garia, this classification is applied relatively rarely. There-
fore, the aim of the present study was to analyze our expe-
rience with patients who underwent RP and to look for a
relationship between the pathological results of the opera-
tion and the distribution of patients into risk groups.

MATERIAL AND METHOD
A single-center, non-interventional study was con-

ducted. The study was performed after analysis of patients
undergoing radical prostatectomy (either open or
laparoscopic) at the Clinic of Urology in St. Anna Hospi-
tal in Varna. 468 prostatectomies were performed in the
clinic for the period from January 2013 to May 2021. Data
about overall survival, survival without biochemical pro-
gression, and the time to occurrence of metastases of pa-
tients in our sample were obtained from the registers of the
oncology center “Marko Markov”, Varna.

During the preliminary processing of the data, it was
found that in a large number of cases until 2018, there was
no information about Gleason’s score from a prostate bi-
opsy and/or prostatectomy; sometimes, even PSA was miss-
ing. Also, patients with preoperative hormonal therapy were
excluded. As a result, the final number of patients avail-
able for analysis was 201.

Data were analyzed with IBM SPSS version 23. The
frequencies of the category variables were compared by
nonparametric tests (Pearson’s X2). Correlation analysis was
applied to determine the strength and direction of the de-
pendencies (Spearman’s Rho correlation coefficient for rank
variables). The tests were performed at a significance level
α = 0.05 or p <0.05.
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RESULTS
The preoperative characteristics of the patients are shown in table 1. The low-risk group is named group 1, the

intermediate-risk is group 2 and the high-risk - group is group 3.

Table 1. Preoperative characteristics of the patients

EAU risk groups showed a correlation with the following postoperative pathological characteristics. With semi-
nal vesicles involvement (stage pT3b), there were 32 (15,9%) patients. Their distribution by EAU risk groups is shown
in table 2.

Table 2. Patient with seminal vesicle involvement

 EAU risk EAU risk EAU risk

group 1 group 2 group 3

Age years, mean 66.5 67.6 67.9

PSA ng/ml, mean 7.4 11.7 28.8

Prostate volume ml. 70.97 61.35 65.86

PSA density 0.12 0.23 0.48

DRE – palpable node 4/38 15/89 16/74

Patients/total patients (10.53%) (16.85%) (21.62%)

1 38 33 9

2  44 18

ISUP-grade from  biopsy 3  12 5

4   25

5   17

1 23 45 22

2 11 18 20

ISUP-grade from  RP 3 1 10 3

4 2 9 13

5 1 7 16

*DRE-digital rectal examination

A statistically significant relationship was found between the risk groups and the presence of pT3b - seminal
vesicles involvement (X 2 = 16,961; p =, 000) – with a weak positive correlation (r (Sp) =, 2 68; p =, 000). That is, patients
with pT3b were more often from the high-risk group.

With lymph node metastases (pN1) were 11 (5,5%) patients. Their distribution by EAU risk groups is shown in
table 3.

 Seminal vesicle

involvement (pT3b) Total

No Yes

EAU risk groups 1 group Patients (%) 36 (94,7%) 2 (5,3%) 38 (100,0%)

2 group Patients (%) 81 (91,0%) 8 (9,0%) 89 (100,0%)

3 group Patients (%) 52 (70,3%) 22 (29,7%) 74 (100,0%)

Total 169 (84,1%) 32 (15,9%) 201 (100,0%)
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DISCUSSION
Overall survival is the most important indicator

when discussing the treatment and the prognosis of pa-
tients with tumors. But for PCa, overall survival can be
very long (at least 10-15 years for men after RP) [3], and
it is more convenient to examine the progression-free sur-

No statistically significant association was found between the EAU risk groups and the presence of lymph node
metastases (X2 = 4,164; p =, 1 25).

With extraprostatic tumor extension (stage pT3a) were 57 (28,4%) patients. Their distribution by EAU risk groups
is shown in table 4.

Table 4. Patients with extraprostatic tumor extension

vival, determined by the increase of PSA at a certain point.
The EAU risk groups present the risk of biochemical pro-
gression after treatment with curative intent – either RP
or radiotherapy. They are based on D’Amico’s classifica-
tion [4], published in 2005. Here, the probability of PSA
recurrence after the treatment is calculated using the fol-

Table 3. Patients with lymph node metastases

 Lymph node

metastases (pN1) Total

No Yes

1 group Patients (%) 36 (94,7%) 2 (5,3%) 38 (100,0%)

EAU risk groups 2 group Patients (%) 87 (97,8%) 2 (2,2%) 89 (100,0%)

3 group Patients (%) 67 (90,5%) 7 (9,5%) 74 (100,0%)

Total 190 (94,5%) 11 (5,5%) 201 (100,0%)

A statistically significant relationship was found between the risk groups and the presence of pT3a -extraprostatic
tumor extension (X2 = 9, 224; p =, 0 10) - with weak positive correlation (r (Spearman) =, 211; p =, 003). That is, pa-
tients with pT3a were more often from the high-risk group.

The postoperative follow-up of the patients is shown in table 5. Some patients were missing, which is why the
total number here (129 men) is smaller than in the previous tables.

Table 5. Survival of the patients

 Extraprostatic tumor

extension (pT3à) Total

No Yes

EAU risk groups 1 group Patients (%) 34 (89,5%) 4 (10,5%) 38 (100,0%)

2 group Patients (%) 64 (71,9%) 25 (28,1%) 89 (100,0%)

3 group Patients (%) 46 (62,2%) 28 (37,8%) 74 (100,0%)

Total 144 (71,6%) 57 (28,4%) 201 (100,0%)

 EAU risk EAU risk EAU risk

group 1 group 2 group 3

Overall survival: survivors/all patients 20/24 (83.33%) 56/58 (96.55%) 38/47 (80.85%)

Time to death (mean months) 27.5 55.5 38.6

PSA-progression:   patients with

progression/all patients
10/24 (41.67%) 20/58 (34.48%) 25/47 (53.19%)

Time to progression  (mean months) 13.6 7.8 9.5

Patient with metastasis/all patients 1/24 (4.17%) 2/58 (3.45%) 6/47 (12.77%)

Time to metastasis (mean months) 20 28 14.7

All patients available for follow-up 129 24 58 47
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lowing parameters – PSA, Gleason score, clinical T-stage.
The classification has been externally validated [5-8] and
is now widely accepted – the guidelines of the EAU also
recommend it. But the system itself is far from perfect.
First, the Gleason score used in it is taken from the bi-
opsy, and it is well-known that the Gleason score from the
RP differs quite often [9]. Second, the T-stage is deter-
mined with rectal examination. If a different result is found
from the biopsy or Magnetic Resonance Imaging (MRI)
(for example, a bilateral disease that is palpated unilater-
ally), it is reported separately. In our days, with the intro-
duction of MRI, Prostate-Specific Membrane Antigen
(PSMA) Positron Emission Tomography, Computed Tom-
ography (PET/CT) scan and improved biopsy (e.g., an in-
creasing number of systematic biopsy cores, targeted bi-
opsy), it is not unthinkable that changes in this classifi-
cation are eminent [10].

We analyzed patients treated with RP in our clinic
[11]. The aim was to find if high-risk patients also have
unfavorable results from the examination of the pathol-
ogy specimens. This eventually would transfer into ear-
lier PSA recurrence after RP [12]. From the preoperative
characteristics of the patients, an interesting result is the
size of the prostate in the low–risk group – here, the pros-
tate is the biggest. PSA density increases from group 1 to
3. A well-known fact is that the higher the PSA density
is, the more likely it is that the PCa is clinically signifi-
cant [13]. Also higher is the probability of having a pal-
pable nodule in the prostate in the high-risk group. It is
worth mentioning that 15 patients from the low-risk group
also have ISUP-upgrade after RP stage 2 (11 patients),
stage 3 (1 patient), stage 4 (2 patients), and stage 5 (1 pa-

tient). In 6 patients, the biopsy proved that the PCa is
found actually in both lobes. For the intermediate-risk
group of 12 patients, the biopsy proved that the PCa is
found in both lobes.

The statistical analysis proved that patients with
pT3a and pT3b were more often from the high-risk group.
No statistically significant association was found between
the EAU-risk groups and the presence of lymph node
metastases. This is probably connected with our only 11
(5,5%) patients (out of 201) with positive lymph nodes.
Patients preparing for RP are selected in advance, and
those with a high risk of lymphatic metastases often do
not undergo surgery but are treated with other methods.

The postoperative follow-up of the patients con-
firmed that high-risk patients are at increased risk of PSA
progression. Biochemical progression is found in 41.67%
of the patients from the low-risk group compared to
53.19% of the high-risk group. The risk for the develop-
ment of metastases also increases. Much more complicated
is the analysis of the results of overall survival – already
explained why.

CONCLUSION
European Association of Urology classifies patients

with PCa into three risk groups - low-risk, intermediate-
and high-risk. We found that high-risk patients have
unfavorable results from the examination of the pathol-
ogy specimens- patients with pT3a and pT3b were more
often from the high-risk group. High-risk patients are also
at increased risk for PSA progression and the development
of distant metastases.
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