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ABSTRACT
OBJECTIVE: We evaluated the patients who are candidates for active surveillance and treated with radical pros-
tatectomy. These patients were compared with other patients who had not met the criteria of active surveillance.
METHODS: In total, 135 patients were included in the study. The patients were divided into two groups. The 
patients in Group 1 had less than three positive cores, Gleason 6 (3 + 3) and PSA level equal to or less than 
10 ng/ml. Patients in Group 2 had three or more positive cores, Gleason 6 (3 + 3) and PSA level equal to or 
higher than 10 ng/ml. Pathological results of each groups were compared.
RESULTS: The patients’ ages were between 52 and 76, and 50 and 77 in groups 1 and 2, retrospectively. There 
were 69 and 66 patients in groups 1 and 2, retrospectively. The mean age of patients, PSA levels, PSA density, 
and prostate volumes were 63.89 ± 5.89 years, 5.82 ± 1.84 ng/ml, 0.14 ± 0.07 and 51.21 ± 31.75 cc (Group 1) 
and 65.77 ± 6.36 years, 13.65 ± 17.11 ng/ml, 0.63 ± 1.03 and 45.44 ± 26.77 cc (Group 2). T2a, T2c, T3a and 
T3b were reported in 28 patients, 36 patients, 3 patients and 2 patients after pathological evaluation in Group 1,
respectively. T2a, T2c, T3a and T3b were reported in 13 patients, 47 patients, 5 patients and 1 patient in the 
other group, respectively.
CONCLUSION: The fi nal pathology showed that there is no difference in the positive surgical margin, proportion 
of insignifi cant prostate cancer and Gleason upgrading between groups. The clinicians must be aware of the 
fact that active surveillance can be misdiagnosed in some patients (Tab. 2, Ref. 20). Text in PDF www.elis.sk.
KEY WORDS: prostate cancer, cancer-specifi c death, prostate specifi c antigen, PSA testing retropubic pros-
tatectomy.
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Introduction

Prostate cancer (PCa) is the most common noncutaneous 
cancer and the second leading cause of cancer death among men 
in Western countries (1). The widespread use of prostate-specifi c 
antigen (PSA) screening and ultrasound-guided prostate biopsy 
protocols have increased the proportion of patients at low-risk 
for PCa (2). However, 75 % of the patients have non-palpable 
tumors, and only 5 % have metastasis at the time of the diagnosis 
(1). Tumor volume in single positive core may be small and these 
tumors are expected to be insignifi cant PCa (3). Many of these 
patients have insignifi cant PCa (IPCa) characterized by low vol-
ume, early stage and are well differentiated (low Gleason score) 
making them candidates for active surveillance (AS) or watchful 
waiting (1). Radical prostatectomy (RP) is a curative treatment 
for localized PCa, especially in low-risk PCa patients but RP is 
an overtreatment considering the morbidities, oncologic features 
and postoperative complications in these patients with IPCa (2).

Epstein criteria are the most common used set of defi nitions 
for determining whether PCa is signifi cant or not and these criteria 
are the basis for AS (4). Epstein criteria are as follows: PSA den-
sity of less than 0.15 ng/dl, Gleason score ≤ 6, less than 3 positive 
cores, and < 50 % of cancer involvement in any core (5). Clinically 
insignifi cant PCa was defi ned by Epstein and Walsh as follows: 
low volume tumor (≤ 0.5 ml), Gleason ≤ 6, and organ-confi ned 
disease in radical prostatectomy specimens (6).

We aimed to evaluate the clinical importance and pathological 
results in patients who are candidates for AS and compared them 
with those of other patients.

Materials and methods

One hundred and eighty-one patients who underwent open 
radical prostatectomy between January 2004 and January 2013 
were enrolled. We extracted the patients who were diagnosed 
with less than 3 positive cores, PSA level ≤ 10 ng/dl, and cancer 
involvement of < 50 % in cores with Gleason score 6 for Group 
1. The patients who had more than two positive cores and or PSA 
levels > 10 ng/dl with Gleason score 6 were included in Group 
2. Transrectal ultrasound-guided prostate biopsies were done in 
lateral decubitus position. Biopsies were taken with an automatic 
biopsy gun with 18-gauge cutting biopsy needle. The prostate 
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cores consist of the area of the base, mid and apex in sextant pro-
tocols. The 8 core protocol includes transition zone on each lobe. 
Twelve core biopsies included an additional 3 cores from the pe-
ripheral zones more laterally on each side. PSA levels, and pros-
tate biopsy results were recorded. Prostatectomy specimens were 
weighted and PSA density was calculated by dividing the PSA by 
the weight of the prostate. 

The tumor was graded according to the Gleason scoring sys-
tem and staged using TNM classifi cation. Clinically, IPCa was 
defi ned by Epstein criteria. These criteria are tumor volume ≤ 
0.5 cc, Gleason score ≤ 6, and organ-confi ned disease. Statisti-
cal analyses were performed by SPSS, and ANOVA was used for 
statistical difference (p < 0.05).

Results

The characteristics of the patients (groups 1 and 2) are shown 
in Table 1. Seventeen patients presented a single limited adeno-
carcinoma at biopsy, 41 patients had a single positive core, and 
28 patients had two positive cores in group 1. Among the patients, 
positive core localizations on apex, mid, transition and base were 
in 32, 27, 21 and 17 patients, respectively. Five patients had pri-
or prostate biopsy while 4 of them were diagnosed with benign 
prostate hyperplasia and 1 patient with atypical small acinar pro-
liferation.

Of the 66 patients in group 2, 7 patients presented with limited 
adenocarcinoma at prostate biopsy. Eighteen patients had a single 
positive core, 6 patients had two positive cores, and 42 patients 
had more than 2 positive cores. Prior prostate biopsies were done 

in 4 patients of whom 1 was diagnosed with benign prostate hy-
perplasia and 3 with atypical small acinar proliferation. 

After the radical prostatectomy, Gleason score was upgraded 
to 7 (3 + 4 and 4 + 3) and 8 (4 + 4) in16 and 2 patients, respec-
tively, and downgraded to 5 (3 + 2) in only one patient in group 1. 
IPCa were present in 9 patients (13 %). Positive surgical margin 
(PSM) was present in 6 patients; at apex in 4 patients, at base in 1 
patient, at apex and base in 1 patient. Stage T2a, T2b, T2c and T3a 
were reported in 28 patients, 36 patients, 3 patients and 2 patients, 
respectively in Group 1. In Group 2, Gleason score was upgraded 
to 7 (3 + 4 and 4 + 3) in 24 patients and was downgraded to 5 (3 
+ 2) in one patient. Finally, 4 of 66 patients (6 %) met the criteria 
of IPCa and 13, 47, 5 and 1 patient were classifi ed as T2a, T2c, 
T3a and T3b, respectively. Positive surgical margin was reported 
in 5 patients; 4 were at apex and one was at base (Tab. 2). There 
was no statistically signifi cant difference between groups for IPCa, 
PSM, Gleason score, and T stage at fi nal pathology.

Discussion

Prostate cancer staging and grade migration have led to a 
signifi cant decrease in locally advanced disease in patients in 
the last decade (7). As a result, small focus of well-differentiated 
PCa in one single core of biopsy rate has increased (2). These 
cancers infl ict little harm to the patient during his lifetime, while 
overdiagnosis leads potentially to overtreatment which is report-
ed to be around 40-50 % in the European Screening Program 
(8). They reported that 43 % of the study population undergo-
ing RP had minimal cancer and an estimated 1,410 men needed 
to be screened with 48 radical prostatectomies performed for 
preventing a single death in the European Randomized Study of 
Screening for Prostate Cancer (9). Watchful waiting (WW) and 
active surveillance (AS) were defi ned to reduce overtreatment. 
The most commonly used criteria of insignifi cant prostate cancer 
(IPCa) are based on the pathologic assessment of radical pros-
tatectomy specimen (5). There are three well-established prog-
nostic factors: Gleason score ≤ 6, organ-confi ned disease, and 
tumor volume < 0.5 cm3. The reported risk of IPCa on radical 
prostatectomy specimens after such a diagnosis has varied in the 
literature (10). Allan et al (11) reported that most patients with 
limited tumor (≤ 0.5 mm in extent) have had IPCa, while only 
33 % of the patients had tumors warranting defi nite therapy at 
fi nal pathology. On the contrary, Boccon Gibod et al (2) evalu-
ated the patients with a single focus of 3 mm or less in length 
at biopsy with Gleason score ≤ 6, and only 29 % of the patients 
met the criteria of IPCa. DiMarco et al (12), and Lee et al (13), 
reported that the percentage of IPCa in radical prostatectomy 
specimens were 28–25.3 % in the patients with Gleason 6. We 
found that 13 % of the patients with less than 3 positive cores, 
Gleason score 6, and PSA level ≤ 10 ng/ml had IPCa and the 
overall percentage of IPCa was 9.6 % at radical prostatectomy 
specimens in the current study. 

Active surveillance protocol has some criteria but the centers 
use different selection criteria based on Gleason score, cancer ex-
tent on biopsy, and PSA levels (14). In general, criteria are stage 

Group1 Group 2 p
 Age (year) 63.89±5.89 65.77±6.36 0.078
PSA level (ng/ml) 5.82±1.84 13.65±17.11 0.000*
Prostate Volume (cc) 51.21±31.75 45.44±26.77 0.518
PSA density 0.14±0.07 0.63±1.03 0.009*
* p < 0.05 statistically signifi cant

Tab. 1. Clinical data per group.

Group1 
n (%)

Group 2 
n (%)

p

69 (100) 66 (100)
Pathological stage

pT2
pT3

64 (92.7)
5 (7.2)

60 (90.9)
6 (9.1)

0.679

PSM
Positive
Negative

6 (8.7)
63 (91.3)

5 (7.57)
61 (92.42)

0.814

Gleason
5
6
7
>8

1 (1.44)
50 (72.46)
16 (23.2)
2 (2.9)

1 (1.51)
41 (62.12)
24 (36.36)

0.421

IPCa 9 (13.04) 4 (6.06) 0.172
PSM – positive surgical margin, IPCa – insignifi cant prostate cancer, p < 0.05 sta-
tistically signifi cant)

Tab. 2. Pathological results of radical prostatectomy specimens per 
group.
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T1c/T2a, PSA < 10 ng/ml, and prostate biopsy Gleason ≤ 6 in 
three or fewer cores with ≤ 50 % involvement (15). We used these 
criteria with less than 3 cores for AS protocol (13). Active sur-
veillance (AS) is a viable option of close monitoring for low-risk 
prostate cancer patients with regular follow-up for PSA, prostate 
biopsy, and digital rectal examination (9). AS protocol includes: 
PSA testing (every3–4 months), digital rectal examination (every 
3–6 months), transrectal ultrasonography (every 9–12 months) 
and prostate biopsy (after 12 years, then every 1–2 years if indi-
cated by PSA or other examinations; 16). In a review of Dall’Era 
et al (16), out of the patients who were treated by AS, 14–35 % 
were treated because of disease progression in the follow-up pe-
riod for more than 40 months. 

The incidence of upgrading, Gleason score 6 (3 + 3) to ≥ 
7 at radical prostatectomy specimens is a mean of 36 % and a 
median of 35.5 % (range 14–51 %) in literature (12). Samara-
tunga et al (10) reported the incidence of upgrading the patients 
with 0.5 mm focus or less of GS 6 on needle biopsy to be 31.8. 
PSA levels, pathology weight, age, extent of cancer on biopsy 
and needle biopsy sampling can affect the incidence of upgrad-
ing (17). Louis et al (15), reported that 41.5–1 % of the patients 
in the low risk group (PSA < 10 ng/ml and biopsy Gleason ≤ 6) 
upgraded to 7 and ≥ 8. In another study from Canada, retrospec-
tive study of 728 patients diagnosed with Gleason 6 and treated 
with radical prostatectomy, 49.6 % of the tumors were upgraded 
to 7 (18). In our study, the incidence of upgrading all patients 
was 30.3 % (26% in Group 1, and 34.8 % in Group 2; p = 0.421). 
Interestingly, Gleason 8 was found in two patients from active 
surveillance group.

Regarding the pathological stage, Walker et al (18), reported 
that 80.8 % of the patients who were diagnosed with Gleason 6 
preoperatively had pT2 tumors and 19.2 % of the patients were 
pT3. Samaratunga et al (10) analyzed 58 patients with a single 
minute focus of GS 6 and reported that 48 (82.75 %) had stage 
pT2, and 8 (13.8 %) had stage pT3. In another study from Brazil, 
87.9 % of the patients with a single positive core of GS ≤ 6 had 
stage pT2 and 12.1 % had stage pT3 (1). We found similar results 
in this study. Out of all patients, 124 patients (91.8 %) had pT2 and 
11 patients (8.1 %) had pT3. The pT2 and pT3 incidences are 92.7 
% and 7.2 %, respectively, in the patients in Group 1, and 90.9 % 
and 9.1 %, respectively in the patients in Group 2.

Positive surgical margin (PSM) means the presence of cancer 
at the linked resection margin of radical prostatectomy specimens 
(19). The prognostic impact of PSMs on outcomes after radical 
prostatectomy is still unclear. The incidence of PSMs ranged 
from 6 % to 41 % after radical prostatectomy. The apex is a fre-
quent location of PSMs; the authors have argued that many api-
cal PSMs were artefactual (20). Posterolateral PSM is associated 
with incomplete cancer resection. Surgical margin rates were at-
tributed to several factors such as pathological stage and grade, 
cancer volume and location, surgical technique, lymph node in-
volvement, specimen processing, and pathological examination. 
PSMs were present in 11 (8 %) patient while 10 of the patients 
had stage pT2 and 4 patients had GS 7 (3 + 4 or 4 + 3).

Conclusion 

There is no clear consensus about the preoperative prediction 
in patients who had insignifi cant prostate cancer or favorable re-
sults from radical prostatectomy specimens. The patients who are 
candidates for active surveillance are likely to have a clinically 
signifi cant carcinoma; only a small group of the patients had insig-
nifi cant prostate cancer at fi nal pathology. Positive surgical margin 
and Gleason score upgrading are other risk factors in these patients.
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