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Abstract 

Introduction: A single positive core (SPC) in a prostate biopsy is usually associated with indolent 
prostate cancer (PCa), and is considered one active surveillance criteria. To determine if a SPC 
should qualify a patient for surveillance, we compared the pathological findings for SPC and mul-
tiple positive core in a matched population who underwent radical prostatectomy (RP). Material 
and Methods: We evaluated 373 SPC patients who underwent RP (Group 1) and 375 consecutive 
cases with multiple positive core (Group 2) who were matched according to age, prostate weight, 
PSA level and clinical stage. In addition to preoperative data and epidemiological characteristics, 
we compared the rates of positive surgical margins (PSMs), extraprostatic extension (EPE) and 
seminal vesicle invasion (SVI) according to the Gleason scores (GSs) of the biopsies. Results: Both 
groups were similar according age, PSA level, prostate weight and clinical stage. Group 1 had a 
lower PSM rate (20.9% vs 37.6%, p < 0.001), less EPE (10% vs 26%, p < 0.001) and SVI (6% vs 
13.3%, p = 0.006). The PSM, EPE and SVI rates increased with increasing GS in both groups. In 
Group 1, a patient with a GS ≥ 8 was 3.5 times more likely to have a PSM than a patient with a GS ≤ 
6 (p = 0.03); with no difference in Group 2 (p = 0.162). There were no correlations between the 
EPE and SVI rates and the GS in Group 1 (p = 0.273 and p = 0.95, respectively). However, in Group 2, 
we observed a higher rate of EPE among GS 7 than among GS ≤ 6, OR = 3.1 (p < 0.001). We also ob-
served a higher rate of SVI among GS 7 than among GS ≤ 6 in Group 2, OR = 3.1 (p = 0.004). Conclu-
sion: SPC PCa have reduced rates of PSM, EPE and SVI relative to multiple positive core. However, 
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these pathologic findings were observed in 6.0% - 20.9% of SPC, especially in undifferentiated 
tumors. These results led us to conclude that active treatment instead of active surveillance 
should be considered and must be evaluated individually for SPC patients, especially those with 
higher GSs. 
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1. Introduction 

Prostate cancer (PCa) is the most common malignancy in males and is the second leading cause of death among 
men in western countries, including Brazil. In the United States, 241,740 new cases and 28,170 deaths related to 
PCa are estimated for the year 2012 [1]. The widespread use of prostate-specific antigen (PSA)-based screening 
over the last few decades has resulted in stage migration at diagnosis, and currently, 3/4 of patients have im-
palpable disease (cT1c), and less than 5% have metastasis at diagnosis. In addition, it is not uncommon for tu-
mors to be diagnosed by only one positive core, and these patients are commonly referred to as single positive 
core PCa patients. It has been postulated that single positive core PCa is usually associated with a lower stage, a 
low volume tumor and low-risk disease [2] [3]. 

It is believed that 20% to 30% of men with low-risk PCa in the US could be candidates for conservative ap-
proaches, including observational strategies or active surveillance [4]. One could theorize that single positive 
core PCa patients would be good candidates for these conservative approaches; however, there are few pub-
lished studies on this subject. 

The occurrence of extraprostatic extension (EPE), seminal vesicle invasion (SVI) or positive surgical margins 
(PSMs) for the surgical specimen is usually associated with an increased risk of biochemical recurrence and 
prostate cancer-specific death, and these factors preclude classifying tumors as indolent tumors [5]. To date, 
there has been no published study that has compared single positive core and multiple positive core PCa patients 
in a matched population and their relationship with the risk of PSM, EPE and SVI. Therefore, we decided to de-
termine if single positive core PCa should be considered indolent PCa by analyzing the frequency of these 
events. 

The aim of this study was to evaluate the pathologic outcomes after radical retropubic prostatectomy (RRP) in 
single and multiple positive core PCa patients in the PSA era. 

2. Material and Methods 

The study was an observational and retrospective analysis that was submitted to and approved by the ethics 
committee of HCFMUSP, under the number 12/9201. We retrospectively reviewed the patient records for all 
RRPs performed at São Paulo’s State Cancer Institute (ICESP) between January 1, 2006, and January 30, 2013. 
We found 373 patients who underwent RRP for localized PCa and whose tumors were diagnosed by a single 
positive core biopsy (Group 1). As the control group (Group 2) we selected all consecutive PCa patients who 
underwent RRP from January 1, 2011 to July 30, 2012 (693 cases). Single positive core cases were excluded 
from this second group (129). The remaining 564 patients, who had >1 positive biopsy core, were matched with 
the patients in Group 1 according to age, prostate weight, PSA level and clinical stage to avoid selection bias. 
There were 375 patients with PCa diagnosed by multiple positive cores who were similar to the patients in 
Group 1 (373). 

Men who had received prior hormonal treatment, radiotherapy or any other ablative treatment before RRP; 
patients for whom the data were incomplete or missing; and patients with pT0 tumors were excluded from the 
study (26 patients in Group 1 and 72 in Group 2). 

We employed the Gleason grading system to analyze all biopsies and prostatectomy specimens. RRP speci-
mens were submitted for histopathological examination by a group of experienced uropathologists at our institu-
tion. The 2002 TNM classification system was used to stage PCa. We evaluated the preoperative data, including 
epidemiological characteristics, biopsy data, clinical stage and PSA level, and the pathological data for the RRP 
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specimens, including the frequencies of PSM, EPE and SVI. The groups were divided into three subgroups ac-
cording to the Gleason score (GS) based on the biopsy: Gleason 6 (309 in Group 1 and 246 in Group 2), Gleason 
7 (45 in Group 1 and 105 in Group 2) and Gleason 8 (19 in Group 1 and 24 in Group 2). 

The pathological data for the single positive core patients (Group 1) were compared with the data for the pa-
tients with multiple positive cores (Group 2). Continuous variables such as age, PSA level, clinical stage, pros-
tate weight and GS were analyzed by the Mann-Whitney test. The relationships between the biopsy and RRP 
specimens were analyzed by the chi-square test. Statistical significance in this study was set at p < 0.05. The 
analysis was performed using SPSS ver. 17.0. 

3. Results 

No significant differences were found in terms of the patient’s age, PSA level, prostate weight and clinical stage 
between Group 1 and 2, thus confirming the similarity of the two groups (Table 1). 

We found PSMs in 20.9% of Group 1 patients and 37.6% of Group 2 patients (Table 2), and this difference 
was statistically significant (p < 0.001). In both groups, we observed that the rate of PSM increased with higher 
GS. In Group 1, a patient with a GS ≥ 8 was 3.55 times more likely to have a PSM than a patient with a GS ≤ 6  

 
Table 1. Patients characteristics.                                                   

 Group 1 (%) Group 2 (%) p 

No. of patients 373 375 - 

Mean age (SD) 65.5 (6.4) 64.4 (5.9) 0.083ª 

Mean ng/ml PSA (SD) 9.76 (7.1) 10.73 (7.9) 0.128ª 

Mean weight g prostate (SD) 55.7 (26.7) 51.4 (22.4) 0.102ª 

Clinical Stage    
cT1 278 (74.7) 251 (66.8)  
cT2 90 (24.1) 119 (31.6) 0.153b 

cT3 5 (1.2) 5 (1.4)  
SD: Standard deviation, PSA: prostate specific antigen, Group 1: positive single core, Group 2: multiple positive 
core, ªMann-Whitney test, bchi-square test. 

 
Table 2. Positive Surgical Margins according to the GS.                                

 Positive Surgical Margins 

 Yes n (%) No n (%) Total n (%) 

Group 1    
GS ≤ 6 60 (19.4) 249 (80.6) 309 (100) 

GS 7 9 (20.0) 36 (80.0) 45 (100) 

GS ≥ 8 9 (47.3) 10 (52.7) 19 (100) 

Total n (%) 78 (20.9) 295 (79.1) 373 (100) 

Group 2    
GS ≤ 6 84 (34.1) 162 (65.9) 246 (100) 

GS 7 43 (41.0) 62 (59.0) 105 (100) 

GS ≥ 8 13 (54.1) 11 (45.8) 24 (100) 

Total n (%) 141 (37.6) 234 (62.4) 375 (100) 

GS: Gleason Score. 
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(95% CI: 1.13 - 11.16 com p = 0.030). There was no difference between GS 7 patients and GS ≥ 8 patients (p = 
0.137). We found no significant differences in Group 2 (p = 0.162). 

We found that 9.9% of Group 1 patients and 26.1% of Group 2 patients had EPE (p < 0.001), as shown in 
Table 3. The rate of EPE increased with increasing GS in both groups; however, this relationship did not reach 
significance in Group 1 (p = 0.273). In Group 2, a significantly lower rate of EPE was observed for GS ≤ 6 pa-
tients than for GS 7 and ≥8 patients (p < 0.001 and p = 0.012, respectively). GS 7 and GS ≥ 8 patients hade, re-
spectively, a 3.10-fold (IC: 1.66 - 5.79 com p < 0.001) and a 4.65-fold (IC: 1.61 - 13.42, p = 0.004) greater 
chance of having EPE than GS ≤ 6 patients. 

Table 4 demonstrates that SVI was found in 5.9% and 13.3% of Group 1 and Group 2 patients, respectively 
(p = 0.006). The rate of SVI was not related to the GS in Group 1 (p = 0.951). However, in Group 2, we ob-
served that SVI was less common in GS ≤ 6 patients than in GS 7 patients (p = 0.009). GS 7 patients were 3.17 
times more likely to have SVI than GS ≤ 6 patients (IC: 1.45 - 6.93 com p = 0.004). There was no correlation 
when GS ≥ 8 patients (p = 0.180) were compared with the other patients. 

 
Table 3. Extraprostatic Extension according to the GS.                                 

 Extraprostatic Extension 

 Yes n (%) No n (%) Total n (%) 

Group 1    
GS ≤ 6 28 (9.1) 281 (90.9) 309 (100) 

GS 7 4 (8.9) 41 (91.1) 45 (100) 

GS ≥ 8 4 (21.1) 15 (78.9) 19 (100) 

Total n (%) 37 (9.9) 336 (90.1) 373 (100) 

Group 2    
GS ≤ 6 44 (17.9) 202 (82.1) 246 (100) 

GS 7 42 (40) 63 (60) 105 (100) 

GS ≥ 8 12 (50) 12 (50) 24 (100) 

Total n (%) 98 (26.1) 277 (73.9) 375 (100) 

GS: Gleason Score. 
 

Table 4. Seminal Vesicle invasion according to the GS.                                 

 Seminal Vesicle Invasion 

 Yes n (%) No n (%) Total n (%) 

Group 1    
GS ≤ 6 18 (5.8) 291 (94.2) 309 (100) 

GS 7 3 (6.7) 42 (93.3) 45 (100) 

GS ≥ 8 1 (5.3) 18 (94.7) 19 (100) 

Total n (%) 22 (5.9) 351 (94.1) 373 (100) 

Group 2    
GS ≤ 6 21 (8.5) 225 (91.5) 246 (100) 

GS 7 24 (22.9) 81 (77.1) 105 (100) 

GS ≥ 8 4 (16.7) 20 (83.3) 24 (100) 

Total n (%) 50 (13.3) 325 (86.7) 375 (100) 

GS: Gleason Score. 
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4. Discussion 

Thisis the first study in the literature to compare the pathologic findings of single positive core and multiple pos-
itive core PCa patients matched according to age, PSA, prostate weight and clinical stage. We observed that the 
single positive core group had better results for the PSM, EPE and SVI rates than the multiple positive core pa-
tients; however, these findings remained significant in Group 1, disqualifying them for active surveillance. 

Although the clinical implications of single positive core PCa has not been clearly determined, the incidence 
of single positive core PCa appears to be increasing in the PSA screening era [6]. The use of PSA screening over 
the last several years has resulted in stage migration at PCa diagnosis. Active surveillance with delayed inter-
vention appears to be a viable option for selected men with low-risk and low-volume PCa [7]-[9]. Many of these 
patients are diagnosed based on only a single positive core in the biopsy. Given that a single positive core PCa is 
likely an incipient tumor with a low volume, it is expected that these types of tumors are curable [10]. However, 
it has been shown that the presence of a small number of positive cores in the biopsy does not always correlate 
with a small PCa in the pathologic specimen [11]. 

Previous studies have shown that even patients with single positive cores have different prognoses according 
to the Gleason score [7]. Chaux et al. evaluated a single positive core population and reported that GS 8 PCa is 
associated with a higher likelihood of EPE, SVI and PSM than GS ≤ 7 PCa. Patient selection for active surveil-
lance is very important, and the main problem is that the decision is based on prostate biopsy findings, which are 
frequently incorrect. GS undergrading in particular is common [10] [12]. The main challenge is to identify those 
patients who are unlikely to experience significant progression while offering radical therapy to those who are at 
risk.  

In our study, both groups had higher rates of PSM, SVI and EPE with increasing GSs. In Group 2, we found a 
significantly higher frequency of these events than in Group 1. These findings highlight the impact that GS has 
on PCa prognosis and underscores the necessity of proper grading for the accurate estimation of the likelihood 
of EPE, SVI and PSM, especially in single positive core patients [7]. 

Many studies have focused on single positive core PCa as a potential variable to identify insignificant PCa, 
and researchers have tried to determine whether it is possible to identify ideal candidates for conservative thera-
py [7] [10]. Therefore, the pathologic evaluation of this group of patients is of paramount importance. One 
strong point of our study is that we compared the pathologic outcomes of matched populations of single and 
multiple positive core patients.  

The presence of a PSM after RRP is considered a poor prognostic factor [13] [14], but the impact of a PSM 
on clinical endpoints is a topic of ongoing debate [15]. Mauermann found that 34.5% of pT2-T4 patients had 
PSMs. In our study, 20.9% of the single positive core group and 37.6% the multiple positive core group had 
PSMs (p < 0.001). Taverna et al. reported a PSM rate of 29.1% among 134 patients with microfocus prostate 
adenocarcinomas [16]. In another study, the biopsy GS was reported to be higher for patients with PSMs than 
for patients with negative surgical margins [17]. In addition, Özgür et al. also found that the incidence of PSM 
among 171 patients was significantly higher for patients with a GS ≥ 7 (p < 0.05) [13]. We observed that the rate 
of PSM increased with increasing GS in both groups; however, this relationship was statistically significant for 
only the single positive core patients, underscoring the notion that active surveillance is not a good option for 
this group. Evaluating the EPE rates, a recent study of patients eligible for active surveillance, including single 
positive core biopsy cases, that used highly selective criteria found that 12.5% of patients had EPE, and only 
26% of tumors were classified as “insignificant” [17]. Pepe et al. analyzed 56 patients with single neoplastic 
microfoci and found EPE in 27.3% [18]. In the literature, the EPE rate in the general PCa population varies from 
21%to 35% [13] [19]. We found similar results, with an EPE rate of 10% in the single positive core group and 
26% in the multiple positive core group. The GS is an independent factor predicting EPE, and there are data de-
scribing the relationship between EPE and GS. Ozgur et al. reported a positive correlation between the EPE rate 
and the GS for GS 2-6 and GS ≥ 7, but no difference was noted between groups with a GS of 7 and a GS >7 
[13]. This finding was similar to ours, where the rate of EPE increased with increasing GS in both groups, al-
though this tend was significant only for Group 2. There are at least two plausible explanations for our results: 
sampling errors for the biopsies and the fact that PCa is usually associated with multifocal lesions [6].  

Eggener et al. found that SVI and a GS ≥ 8 were the strongest factors associated with prostate cancer death 
[20]. The prevalence of SVI in low-volume tumors is 5.0%, similar to the prevalence found in our study [21]. In 
our series, we found a significant increase in SVI with higher GS in Group 2 when comparing GS ≤ 6 patients 
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with GS 7 patients. We theorize that the small number of patients with SVI and higher GS in Group 1, n = 3, can 
explain the lack of significance in this group. 

To complement the mentioned was published a study with 23 years of follow-up (695 patients) that compare 
watchful waiting or radical prostatectomy in patients with early prostate cancer. The primary end points were 
death from any cause, death from prostate cancer and the risk of metastases. The number needed to treat to prevent 
one death was 8. So extended follow-up confirmed a substantial reduction in mortality after radical prostatectomy 
[22]. 

We recognize that the retrospective nature and the small number of GS ≥ 8 cases are the main limitations of 
this study; therefore, confirmation using a larger series of single positive core PCa patients is necessary to vali-
date our results. Because this analysis was retrospective, it was inherently subjected to selection bias. However, 
one of the advantages of this study, in addition to its originality and the use of a standard surgical technique, is 
the use of matched populations to decrease the selection bias.  

5. Conclusion 

We observed that single positive core PCa patients have lower rates of PSM, EPE and SVI than multiple posi-
tive core patients. However, PSM, EPE and SVI were observed in 6.0% - 20.9% of single positive core patients, 
especially in those patients with undifferentiated tumors. These results led us to conclude that active treatment 
instead of active surveillance should be considered and must be evaluated individually for SPC, especially those 
with higher GSs. 
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