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ABSTRACT

Objective: The Epstein criteria are used for the prediction of clinically insignificant prostate cancer and the determination of the patients who are 
suitable for avoiding or delaying active treatments that have many potential serious side-effects. In the present study, we aimed to retrospectively 
evaluate and interpret the oncologic outcomes of the patients who underwent radical retropubic prostatectomy (RRP) but were potentially eligible for 
active surveillance based on the Epstein criteria.

Methods: Records of 305 patients who underwent RRP in our clinic between the years 2000 and 2014 for clinically localized prostate cancer were 
analyzed. Of these patients, 18 who met all the conditions of the Epstein criteria [clinical T1c, biopsy Gleason score (GS) <7, the number of cancer 
positive biopsy cores <3, cancer involvement in any core <50%, and prostate specific antigen (PSA) density <0.15 ng/mL2] were included. The patients 
with an increased surgical specimen GS compared with that of biopsy or those with non-organ-confined disease were considered to have clinically 
significant disease. 

Results: The mean age, serum PSA level, and prostate volume of all the 305 patients were 62.8±6.1 years, 10.8±6.9 ng/mL, and 46.2±22.1 mL, re-
spectively. Eighty-six patients (28.2%) were with extracapsular extension (ECE), 58 (19.0%) with positive surgical margin (PSM), 39 (12.8%) with seminal 
vesicle invasion (SVI), and 16 (5.2%) with lymph node involvement (LNI). Biochemical recurrence was detected in 55 of the 305 patients (20.9%) during 
the mean follow-up period of 71.2±37.3 months after RRP. Of the 305 patients who underwent RRP, 18 (5%) met the Epstein criteria. The mean age, 
serum PSA level, and prostate volume of these patients were 61.6±6.01 years, 5.51±1.1 ng/mL, and 45.2±10.13 mL, respectively. Five patients (27.8%) 
were with extracapsular extension (ECE), 4 (22.5%) with an increased GS, and 1 (5.5%) with both ECE and increased GS. A total of eight patients (44.4%) 
were detected to have clinically significant disease. None of the patients was with SVI or LNI. Biochemical recurrence was not detected in any of the 
patients during the mean follow-up period of 48.7±31.2 months after RRP. 

Conclusion: Our results showed that the Epstein criteria may misguide us for the prediction of clinically insignificant prostate cancers. A notable 
proportion of our patients potentially eligible for active surveillance based on the Epstein criteria were postoperatively revealed to have clinically 
significant disease. If those patients had not undergone surgery, they may have lost their chance to undergo active treatment for their cancer. 
(JAREM 2015; 5: 6-9)
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INTRODUCTION

Prostate cancer is the most frequently observed cancer in males 
and is the second leading cause of deaths after lung cancer (1). 
Widespread usage of prostate-specific antigen (PSA) screening, 
aging of world population, increase in the number of biopsy 
cores, and increase in the experience of radiologists or urolo-
gists performing biopsies resulted in an increase in the number 
of patients diagnosed with prostate cancer. Parallel to the in-
crease in the number of patients, the number of clinically insig-
nificant prostate cancers also increased, which brought forth the 
question, “are we over-treating patients with prostate cancer?” 
Studies determined that to prevent the death of 1 patient, 48 
patients are treated, and that widely accepted recent surveillance 
policies decrease this number to 37 (2). To decrease the number 
of over-treated patients, Epstein et al. (3) defined the “clinically 
insignificant prostate cancer” criteria in 1994. There criteria are 
as follows: clinical stage T1c, PSA density of <0.15 ng/mL2, Glea-

son score (GS) of <7, number of positive biopsy cores of <3, and 
tumor involvement per core of <50%. This is followed by the ap-
pearance of the concept of active surveillance in prostate cancer; 
the aim of this study is to monitor the patients with low-risk pros-
tate cancer with rapid PSA measurements, digital rectal exami-
nation, and repeated prostate biopsies as well as to detect the 
progression of the disease early to increase the patients’ chances 
of recovering from the disease (4). However, the sufficiency of Ep-
stein criteria in detecting clinically insignificant prostate cancer 
still remains controversial (5, 6). In this study, the oncologic re-
sults of the patients conforming to the Epstein criteria among the 
patients who underwent radical retropubic prostatectomy (RRP) 
because of clinically localized prostate cancer are evaluated.

METHODS

A total of 305 patients who underwent RRP because of clinically 
localized prostate cancer in our clinic between 2000 and 2014 
were included in the study. Clinical and pathological data of the 



patients were retrospectively evaluated. Because of the retrospec-
tive design of the study, approval of the ethics committee and 
consents of the patients were not obtained. Prostate cancer di-
agnosis was established after PSA elevation (>4 ng/mL) and/or 
after taking biopsy because of the discovery of a nodule during 
digital rectal examination. Biopsies, at least 10 cores, were taken 
with the ultrasonography device Hitachi EUB-420 (Hitachi Medi-
cal Corp, Tokyo, Japan) using 6.5-Mhz biplanar transrectal probe 
and 18-G biopsy needle.

In the pathological examination of the surgical specimens after 
RRP, tumor cells on the surgical margin were interpreted as positive 
surgical margin (PSM), tumor cells exceeding the prostate capsule 
were interpreted as extracapsular extension (ECE), tumor cells infil-
trating the muscular wall was interpreted as seminal vesicle invasion 
(SVI), and patients without prostate capsule involvement were re-
ported as organ confined. In clinical and pathological staging, 2002 
tumor, node, and metastasis (TNM) staging system was used. After 
the operation, patients were followed up once every 3 months in 
the 1st year, once every 6 months between the 2nd and 5th years, 
and once a year after the 5th year. Serum PSA threshold value was 
taken as ≥0.2 ng/mL for biochemical recurrence after RRP. Among 
the patients who preoperatively met the Epstein criteria, those who 
showed an elevation in their surgical specimen GS after RRP or 
those whose tumors spread out of the prostate were accepted as 
clinically significant cancer.

Statistical Analysis
Descriptive statistical methods, mean, and standard deviation 
are used in the evaluation of the quantitative data of the study. 
Hence, 13.0 version of the Statistical Package for Social Sciences 
(SPSS Inc., Chicago, IL, USA) program is utilized.

RESULTS

The mean age of all patients (n=305) was 62.8±6.1 years, se-
rum PSA level was 10.8±6.9 ng/mL, and prostate volume was 
46.2±22.1 mL. In the surgical specimen pathology reports, 86 
patients (28.2%) had ECE, 58 (19.0%) had PSM, 39 (12.8%) had 
SVI, and 16 (5.2%) had LNI. Clinical and pathological features of 
the patients are shown in Table 1. With an average of 71.2±37.3 
months of follow-up, biochemical recurrence was detected in 55 
of the patients (20.9%).

Of all the patients who underwent RRP, 18 (5%) were confirmed 
to meet the Epstein criteria. The mean age of these patients was 
61.6±6.01 years, serum PSA level was 5.51 ng/mL, and prostate 
volume was 45.2±10.13 mL. ECE was detected in five patients 
(27.8%), elevation in GS was detected in four (22.5%), and both 
ECE and elevation in GS were detected in one (5.5%). Clini-
cally significant cancer was detected in a total of eight patients 
(44.4%). None of the patients had PSM, SVI, and LNI. Clinical and 
pathological data of these patients are shown in Table 2. With an 
average of 48.7±31.2 months of follow-up after RRP, biochemical 
recurrence was not detected in any of these patients.

DISCUSSION

Nowadays, with the widespread clinical usage of PSA, diagno-
ses of early stage prostate cancer increased and deaths caused 
by prostate cancer significantly decreased with early interven-

tions (7). However, there are concerns regarding over-treatment 
of some of the patients with prostate cancer (8). Diagnosis and 
treatment costs for a potentially harmless disease are also a seri-
ous problem. In a recent study, Wilt et al. (9) compared patients 
with prostate cancer who underwent radical surgery and were 
surveilled in terms of death rates because of cancer and did not 
find a significant difference. For the abovementioned reasons, 
the concept of “watchful waiting” arose, i.e., waiting without any 
treatment until metastasis or locally advanced disease findings 
appear in patients who initially had clinically insignificant pros-
tate cancer (10). However, as a result of findings indicating that 
the chances of a cure in patients who are followed up solely by 
watchful waiting are decreased, this method is currently limited 
to patients who have life expectancies of ≤5 years because of 
their age and comorbidities (11). The method of watchful waiting 

Age (years)  62.8±6.1

PSA (ng/mL)  10.8±6.9

Prostate volume (mL)  46.2±22.1

PSA density (ng/mL2)  0.26±0.18

Biopsy GS  5.7±1.4

Biopsy core number  9.4±1.8

Number of positive biopsy cores  3.6±2.4

Clinical stage n %

T1a 12 3.9

T1b 28 9.2

T1c 122 40.0

T2a 78 25.6

T2b 44 14.4

T2c 21 6.9

Pathological stage n %

T0 2 0.7

T2a 92 30.2

T2b 83 27.2

T2c 20 6.6

T3a 65 21.3

T3b 43 14.1

GS in RRP specimen  6.2±1.4

Positive surgical margin n %

 58 19

Lymph node involvement n %

 16 5.2

RRP: radical retropubic prostatectomy; PSA: prostate-specific antigen; GS: 
Gleason score

Table 1. Clinical and pathological data of all patients who 
underwent RRP
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is later supported by the concept of active surveillance; although 
the number of watchfully waited patients eventually decreased, 
the number of actively surveilled patients increased. Active sur-
veillance provides advantages for patients with clinically insignifi-
cant prostate cancer such as avoiding unnecessary treatments, 
maintaining quality of life, and reducing treatment cost; on the 
other hand, it includes disadvantages such as progression of 
patients’ cancer and loss of the chance of a cure (5, 6). There-
fore, choosing patients appropriately for active surveillance is 
critically important. Various clinical nomograms are defined and 
confirmed in determining selection criteria (12). Among these, 
Epstein criteria are one of the most practical and useful criteria 
in terms of their clinical use in predicting clinically insignificant 
prostate cancer patients. According to the reports of National 
Comprehensive Cancer Network (NCCN), Epstein criteria pro-
vide clinically useful information. However, the results of some 
studies evaluating the Epstein criteria were disappointing. Active 
surveillance protocol of patients determined by these criteria in-
cludes intermittent digital rectal examination, PSA measurement, 
and rebiopsies. Among these, the most important is the rebiopsy 
that is performed within 1 year after the initial biopsy because 
the initial biopsy can fail to detect a high-level disease (13). If the 
cancer is negative or if the result in the first rebiopsy is the same 
as that in the initial biopsy, the interval between the biopsies can 
be increased up to 1–2 years. Elevation in GS rates from 28% to 
37% is observed in the follow-up biopsies of patients with clini-
cally insignificant prostate cancer (14-16). On an average, defini-
tive treatment is pursued in 33%, of the patients who are included 
in the active surveillance protocol within the first 5 years and in 

55% within 10 years (17). In the pathology results of the patients 
who underwent radical surgery following active surveillance, el-
evation rates in GS are observed to be between 16% and 45.9% 
(6, 18-22). Subsequently, the relationship between elevation in 
GS and the number of biopsy cores is investigated; in a large 
data analysis, it is reported that GS elevation is inversely propor-
tional to taking biopsies of >8 cores (23). In particular, it is main-
tained that the score increase in GS 6 patients with radiotherapy 
options are clinically more important because if it is discovered 
prior to the treatment that these patients are GS 7, they have a 
chance to be administered with radiotherapy or hormone treat-
ment. Extended biopsy schemes are widely used over the last 
10 years because of an increase in the detection of cancer. Con-
sistence between GS after biopsy and RRP, increases in parallel 
with the number of biopsy cores (24-26).

Another problem in active surveillance is inadequacy in radiologi-
cal imaging. Ultrasonography or computed tomography does not 
provide sufficient information to the clinician in patients with low-
volume prostate cancer. However, multiparametric magnetic reso-
nance imaging (mp-MRI) recently yielded promising results. Mp-
MRI provides detailed anatomical information regarding suspected 
intraprostatic lesions. Furthermore, it can detect SVI and ECE as 
well as pelvic LNI at satisfactory levels in the follow-up of patients 
who are deemed as clinically insignificant. Its sensitivity is reported 
as >80% and specificity is reported as >90% in the latest series (27-
30). However, the results of mp-MRI are not yet included within the 
scope of active surveillance criteria or decision algorithm.

In this study, the elevation rates in GS and the rates of ECE after 
radical surgery when compared with biopsy are found to be con-
sistent with those reported in the literature. According to our re-
sults, approximately 25% of our patients, a significant ratio, are not 
suitable for active surveillance. If the Epstein criteria are followed 
and active surveillance is performed in our patients instead of radi-
cal surgery, they may lose the chances of a curative treatment.

CONCLUSION

Epstein criteria alone appear to be insufficient in determining 
clinically insignificant patients who need to be actively surveilled. 
Therefore, we maintain that more efficient new nomograms are 
needed to choose suitable patients for active surveillance. 

Ethics Committee Approval: Due to the retrospective design of the 
study, ethics committee approval was not taken.

Informed Consent: Due to the retrospective design of the study, in-
formed consent was not taken. 

Peer-review: Externally peer-reviewed. 

Author contributions: Concept - C.Ö., C.S.G., B.K.A.; Design - C.Ö., 
C.S.G., A.M.; Supervision - C.Ö., B.K.A.; Resource - G.E., S.T., A.M.; Data 
Collection and/or  Processing - M.M.B., G.E., S.T.; Analysis and/or Inter-
pretation - S.B., S.T., A.M.; Literature Search - G.E., C.S.G.; Writing - S.B., 
M.M.B.; Critical Reviews - B.K.A., S.B., M.M.B.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received 
no financial support.

Age (years)  61.6±6.01

PSA (ng/mL)  5.51±1.1

Prostate volume (mL)  45.2±10.13

PSA density (ng/mL2)  0.12±0.02

Biopsy GS  5.83±0.9

Biopsy core number  10.2±0.6

Number of positive biopsy cores  1.4±0.5

Clinical stage n %

T1c 18 100

Pathological stage n %

T2a 3 16.7

T2b 9 50.0

T2c 1 5.6

T3a 5 28.8

GS in RRP specimen  5.9±0.6

RRP: radical retropubic prostatectomy; PSA: prostate-specific antigen; GS: 
Gleason score

Table 2. Clinical and pathological data of patients who met 
the Epstein criteria among those who underwent RRP
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