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Is active surveillance a safe alternative in the management 
of localized prostate cancer? Pathological features of radical 
prostatectomy specimens in potential candidates for active 
surveillance
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Introduction and objective: Active surveillance (AS) has become an accepted alternative 
for patients with low risk prostate cancer. The purpose of AS is to defer definitive the-
rapy in these patients to avoid treatment-related complications. Our aim was to deter-
mine the pathological features of the surgical specimen from potential AS candidates 
that underwent radical prostatectomy (RP).
Materials and Methods: We retrospectively reviewed a group of patients submitted to 
RP who met criteria for AS: Gleason score (GS) ≤ 3+3 = 6, PSA ≤ 10ng/mL, T1c - T2a, 
< 1/3 of positive cores, < 50% of involvement in any core and PSA density < 0.15. 
We determined the concordance between GS in biopsy and RP specimen (RPS). Other 
pathological features of the RPS were also analyzed, including surgical margins, extra-
capsular extension, seminal vesicles and lymph node involvement.
Results: We identified 167 patients subjected to RP that met the criteria for AS. Fifty 
two patients (31.1%) had a GS > 6 in the RPS (GS 7 n = 49; GS 8 n = 3). Extracapsular 
extension, seminal vesicle and lymph node involvement was found in 6.1%, 3.1% and 
1.2% of the specimens, respectively.
Conclusion: In this study a significant proportion of potential candidates for AS sho-
wed features of aggressive and/or high-risk tumors in the RPS. Therefore, before con-
sidering a patient for an AS protocol, a proper and strict selection must be performed, 
and informed consent is crucial for these patients.
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INTRODUCTION

Prostate cancer (PCa) is a significant pu-
blic health problem in the occidental world and 
is one of the most important death causes in 
men over 50 years (1). The extension of the tu-

mor at the moment of diagnosis is determinant of 
patient´s survival (2). The massive use of prostate 
specific antigen (PSA) has significantly increased 
the number of tumors diagnosed at early stages, 
but has also led to over-diagnosis and over-tre-
atment of a considerable number of patients with 
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clinically insignificant PCa (3). Active surveillance 
(AS) is an accepted alternative for the manage-
ment of patients with low risk PCa (4).

 The purpose of AS is to defer definitive 
treatment with a strict follow-up including clini-
cal visits every 3 months with digital rectal exa-
mination (DRE) and PSA measurements. An an-
nual biopsy is also advised. Definitive treatment 
should be offered to those men with evidence of 
progression (5). The actual criteria for AS vary be-
tween different clinical centers. The most accepted 
criteria for including a patient with PCa to an AS 
protocol are: clinical stage T1c or T2, GS ≤ 3+3 = 
6, PSA ≤ 10ng/mL, ≤ 2 positive cores and < 50% 
involvement in each core (6).

 Most of the criteria accepted for including 
a patient into an AS protocol are based in pa-
thological characteristics of preoperative trans-
rectal biopsy. However, different studies report a 
GS up-grade in 24-39% of the surgical specimens 
when compared to preoperative biopsy (5). This 
means that a proportion of patients selected for 
an AS protocol may carry a higher risk disease not 
detected in the transrectal biopsy specimen. It is 
known that by increasing the number of cores in 
the transrectal biopsy, the correlation between the 
preoperative and postoperative findings improves 
(7). We do not know what is the percentage of Gle-
ason score undergrading in our center, so without 
this data, active surveillance would not be a safe 
alternative management. The aim of our study 
was to determine the pathological features of the 
surgical specimen from potential AS candidates 
that underwent radical prostatectomy and com-
pare them with the results of their pre-operative 
transrectal biopsies, and thus answer the question 
if active surveillance is a safe management alter-
native for prostate cancer.

MATERIALS AND METHODS

Patients
 We conducted a retrospective study that 

included 167 latin-american patients from a group 
of 623 subjected to RP at two institutions from 
2008 to 2011. These patients could have been can-
didates for AS since they fulfilled the following 
criteria: GS ≤ 3+3 = 6, T1c – T2a, < n = 4 positive. 

Less than 1/3 of cores and/or no more than n = 3 
cores involved, < 50% of compromise in any core 
of the transrectal biopsy, PSA level ≤ 10ng/mL and 
PSA density < 0.15 (8). PSA density was calculated 
by dividing the absolute PSA value by the prostatic 
weight assessed by transrectal ultrasound. Infor-
med consent was obtained from each patient.

Histological study
Pre-surgical prostatic biopsy and radical 

prostatectomy specimen (RPS) samples from the 167 
patients were analyzed by different pathologists in 
two medical centers. Surgical specimens were eva-
luated using the Gleason grading system. Extrapros-
tatic extension, when present, was subclassified as 
being either focal or extensive. Surgical resection 
margins were designated as being positive or nega-
tive. Seminal vesicle involvement was considered to 
be present upon penetration of the tumor into the 
muscular coat of the seminal vesicle.

Statistical analysis

 The percent of upgrading and downgra-
ding of the surgical specimen was determined by 
comparing GS of biopsy and RPS. The data were 
tabulated and analyzed using the SPSS v17.0 sof-
tware (IBM, USA). A chi square (X2) statistic was 
used to investigate whether distributions of cate-
gorical variables differ from one another conside-
ring a p value < 0.05 statistically significant.

RESULTS

Patients
Of 623 patients subjected to RP between 

2008 and 2011, 167 fulfilled criteria and therefore 
could have been candidates for AS. Patient cha-
racteristics are showed in Table-1. The mean age 
in this group was 62.3 years (40-75) and the mean 
PSA value was 5.9ng/mL (0.59-10). Regarding to 
clinical stage, 74.2% (n = 124) corresponded to 
T1c and 25.7% (n = 43) to T2a.

 All patients had preoperatory biopsy that 
was performed 4-8 weeks before surgery. All pa-
tients included in the study had GS ≤ 6 in pre-ope-
rative biopsy. From these, most patients (89.2%) 
had a GS of 6. In the surgical specimen, the num-
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ber of patients with GS 6 decreased to 60.5%, and 
fifty two patients (32.2%) had a GS > 6 (29.3% GS 
7 n = 49; 1.8% GS 8 n = 3) (Table-1).

When we performed an analysis of the cli-
nical characteristics of the subgroup of patients 
with GS > 6 in the RPS, we observed a significant 
difference with respect to age (61.7 vs. 63.5 years; 
p = 0.024), not so with the PSA level (5.81 vs. 6.31 
ng/ml; p = 0.93) in comparison to the group with 
GS < or = to 6 in the RPS.

RPS
 Table-2 summarizes pathological features 

of the surgical specimen. Positive surgical margins, 
extracapsular extension, seminal vesicle and lymph 
node involvement were reported in 30.7%, 6.1%, 
3.1% and 1.2%, respectively. Table-3 shows a com-
parison between patients with clinical stage T1c 
and T2a regarding to pathological features of the 
surgical specimen. Thirty percent of patients with 
a clinical stage T1c had a GS > 6 in the surgical 
specimen, compared to a 58.1% of patients with 
a clinical stage T2a (p < 0.001). No other patholo-
gical differences (tumor volume, extracapsular ex-
tension, positive surgical margins, seminal vesicles 
involvement and lymph node involvement) were 
found. By using Epstein criteria for insignificant 
cancer (tumor volume < 0.2 cm3, organ confined 
disease and no Gleason pattern 4 or 5), only 16 
(9.6%) patients were classified as such.

DISCUSSION

 PCa is a significant public health problem 
in the occidental world, and one of the most im-
portant death causes in men over 50 years (1). In 
Chile, the mortality from PCa has steadily increa-
sed in the last decades reaching a rate of 20.9 per 
100,000 men in year 2009, ranking in the second 
place of cancer death causes in men, producing 
approximately 1,753 deaths per year (9). The ex-
tension of the tumor at the time of diagnosis is 
determinant of patient´s survival (2).

 Independent of the controversies, PSA 
screening programs lead to an early detection of 
PCa in men, thereby substantially reducing their 
morbidity and mortality as showed by the Gote-
borg study and the European Randomized Study 

Table 1 - Pre-operative clinical and pathological features.

Mean age in years (range) 62.3 (40 - 75)

Mean pre-operative PSA in ng/mL 
(range)

5.9 (0.59 - 10)

Average PSA Density (range) 0.146 (0.07 - 0.149)

Clinical Stage (%)

T1c 124 (74.3%)

T2a 43 (25.7%)

Transrectal Biopsy Characteristics

Mean number of cores (range) 17.1 (8 - 24)

Mean Percent (%) of core 
involvement (range)

12% (2 - 49%)

Preoperative biopsy Gleason score n (%)

3 1 (0.6)

4 10 (6)

5 7 (4.2)

6 149 (89.2)

Postoperative Gleason score n(%)

3 1 (0.6)

4 5 (3)

5 1 (0.6)

6 101 (60.5)

7 49 (29.3)

(3+4) 40 (23.9)

(4+3) 9 (5.4)

8 3 (1.8)

High grade PIN 5 (3)

Benign Prostatic Hyperplasia 2 (1.2)

Upgrading in the RPS 52 (31.1)
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of Screening for Prostate Cancer (ERSPC) (10,11). 
The massive use of PSA in the clinical practice has 
significantly increased the number of tumors diag-
nosed in early stages, leading to an over-diagnosis 
and over-treatment of clinically insignificant PCa 
(3). Recent studies have demonstrated that to save 
one life from prostate cancer is necessary to treat 
48 men with a follow-up of at least 9 years (12).

 The basis of AS is a careful selection of 
patients that can defer immediate treatment as 
they have a localized, well-differentiated and the-
refore low-risk PCa (13). Some centers recommend 
a 3-monthly follow-up with DRE and PSA, and a 
transrectal prostate biopsy every one or two years. 
In those patients in whom PCa progression is de-
tected, definitive therapy has to be offered (5).

 The actual criteria for the selection of pa-
tients for AS vary according to the urological cen-
ter. A recent review of Conti et al. showed that 
those institutions with more strict inclusion crite-

ria (including estimation of tumor volume based 
on the number and percent of cores compromised) 
had less adverse results in the surgical specimen 
(less percent of seminal vesicle involvement and/
or extracapsular extension) (14).

 Thaxton et al. published a study showing 
the pathological features of the surgical speci-
men from patients that fulfilled criteria for AS but 
otherwise were subjected to RP. From these pa-
tients 4% had a GS between 8 and 10, 5% had se-
minal vesicle involvement and up to 1% had lymph 
node involvement. This study concluded that the 
most important predictor of unfavorable outcome 
was a GS > 6 (15). Beauval JB et al. demonstra-
ted that despite of a stringent selection of patients 
with low-risk prostate cancer, active surveillance 
definition included a significant proportion of pa-
tients with upstaged (about 12%) and upgraded 
(about one-third) disease at diagnosis (16). In this 
same sense Iremashvili studied the ability of con-
temporary AS criteria to identify patients with 
certain pathologic tumor features based on the 
results of an extended transrectal prostate biopsy. 
The authors concluded that significant variations 
exist in the ability of contemporary AS criteria to 
predict pathologically insignificant prostate can-
cer at radical prostatectomy (17).

 In our experience, a high proportion of 
patients (31.1%) that were candidates for AS had a 
GS > 6 and also had pathological features of unfa-
vorable outcome: extracapsular extension (6.1%), 
seminal vesicle (3.1%) or lymph node involvement 

Table 2 - Anatomopathological features of the surgical 
specimen.

Frequency (%)

Median Tumor Volume (cc) 1.37

Extracapsular extension 11 (6.1)

Seminal Vesicle Involvement 5 (3.1)

Lymph Node Involvement 2 (1.2)

Table 3 - Anatomopathological features of the surgical specimen. Comparison between T1c and T2a.

Clinical Stage P value

T1c T2a

% of Patients with GS > 6 in RPS 29.9% 58.1% p < 0.001

Mean tumor volume (cc) 2.02 2.7 0.181

Extracapsular Extension 5.3% 10.3% 0.28

Positive Surgical Margins 28.8% 37.2% 0.3

Seminal Vesicle Involvement 3.4% 2.3% 0.73

Lymph Node Involvement 0.8% 1.2% 0.45
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(1.2%). The proportion of patients with GS > 6 was 
significantly higher in patients with clinical stage 
T2a compared to T1c (P < 0.001). No other diffe-
rences were found in relation to clinical stage. Se-
veral factors can influence the likelihood that the 
biopsy GS underestimates the prostatectomy score, 
including the PSA level, the level of pathologist 
expertise, the patient’s age, the results of the digi-
tal rectal examination, the prostate gland volume, 
the percentage of cancer cells in the biopsy sample 
and the number of biopsies obtained (18,19).

 The main limitations of the study were 
the retrospective design and that both biopsy and 
prostatectomy specimens were examined by diffe-
rent pathologists.

 Another reason why the under-grading 
can occur is the presence of an anterior prostate 
cancer, which are less likely to be palpable and 
required more prostate biopsies than posteriorly 
located prostate cancers (PPCs) (20).

 These results suggest that the selection 
criteria for AS have to be discussed and adjusted 
to the reality of each center. In our opinion, relia-
bility of pathological findings in the pre-operative 
biopsy is of striking importance and efforts should 
be made to improve a correct pathological diagno-
sis. Until now, AS programs needs longer follow-
-up to prove that they are an appropriate and safe 
alternative for the management of patients with 
prostate cancer.

CONCLUSIONS

 Patients with clinical T1c tumors were sig-
nificantly less under-graded than T2a. However, a 
significant proportion of patients that could have 
been considered for AS, had tumors with unfavo-
rable features (high GS, extracapsular extension, 
seminal vesicle and lymph-node involvement). 
In these cases, delay of definitive therapy could 
determine a lower survival rate. Therefore, before 
considering a patient for an AS protocol, a proper 
and strict selection must be performed, and infor-
med consent is crucial for these patients.
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EDITORIAL COMMENT

The concept of Active Surveillance in pa-
tients with Prostate Cancer still deserves much 
thought, but the consensus is that the choice of any 
conduct should be personalized and non-transfe-
rable. The safety of this decision is based on the 
rigor of the selection of these patients. What is the 
ideal patient to undergo Active Surveillance? A 
definitive answer to this question is yet to come! I 
congratulate the authors of this work as call into 
relevant question and show with a clear metho-
dology, the choice of Active Surveillance, based 
on clinical and morphological parameters may not 
be the ideal way and inclusion criteria for Active 
Surveillance should have extreme rigor. Are the 
known limitations of Gleason score, making it 
an inaccurate predictor based on needle biopsy. 
This finding was observed by other authors, who 
described the need for treatment in over 80% of 
patients with stage T1c and only 16% had insigni-
ficant tumor when compared to data from biopsy 
and surgical specimens (1). In this present study 
the authors found a rate of 31.1% of patients with 
Gleason score of the surgical specimen greater 

than obtained in needle biopsy. It is a significant 
data and should be valued in decision making, es-
pecially when the population studied was compo-
sed of relatively young patients, with a mean age 
of 62.3 years. In summary, the Active surveillance 
requires conditions that go beyond medical crite-
ria as to their applicability is also required a high 
degree of patient information, as well as favorable 
psychological profile and above all ensuring ac-
cess to health services, with full coverage costs. 
This is not easy!
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