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Probability of extraprostatic disease according to the 
percentage of positive biopsy cores in clinically localized 
prostate cancer
_______________________________________________
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Objective: Prediction of extraprostatic disease in clinically localized prostate cancer is 
relevant for treatment planning of the disease. The purpose of this study was to ex-
plore the usefulness of the percentage of positive biopsy cores to predict the chance of 
extraprostatic cancer.
Materials and Methods: We evaluated 1787 patients with localized prostate cancer 
submitted to radical prostatectomy. The percentage of positive cores in prostate biop-
sy was correlated with the pathologic outcome of the surgical specimen. In the final 
analysis, a correlation was made between categorical ranges of positive cores (10% in-
tervals) and the risk of extraprostatic extension and/or bladder neck invasion, seminal 
vesicles involvement or metastasis to iliac lymph nodes. Student’s t test was used for 
statistical analysis.
Results: For each 10% of positive cores we observed a progressive higher prevalence of 
extraprostatic disease. The risk of cancer beyond the prostate capsule for <10% positi-
ve biopsy cores was 7.4% and it increased to 76.2% at the category 90-100% positive 
cores. In patients with Gleason grade 4 or 5, the risk of extraprostatic cancer prostate 
was higher than in those without any component 4 or 5.
Conclusion: The percentage of positive cores in prostate biopsy can predict the risk of 
cancer outside the prostate. Our study shows that the percentage of positive prostate 
biopsy fragments helps predict the chance of extraprostatic cancer and may have a 
relevant role in the patient’s management.
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INTRODUCTION

Prostate cancer is the second most com-
mon cancer in humans, being surpassed only by 
the skin tumors. In 2008, the disease was responsi-
ble for 14% (903.500) of total cancer cases around 
the World and for 6% (258.400) of all cancer dea-
ths in men (1).

In patients with disease confined to the 
prostate radical prostatectomy is followed by a 

significant reduction in mortality and in the risk 
of metastases as compared to active surveillance 
in intermediate and high risk prostate cancer (2, 
3). On the other hand, when the disease is locally 
advanced, the survival and prognosis of the pa-
tient are less favorable when compared with figu-
res seen in disease confined to the prostate.

Currently, serum PSA, clinical stage and 
Gleason biopsy score are the main predictor varia-
bles for pathologic outcome after radical surgery 
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(4). Some recent studies have suggested that quan-
tifying the volume of the cancer or the number of 
positive biopsy cores can predict the presence of 
metastases, tumor recurrence and mortality of the 
disease (5-9).

The objective of our study was to deter-
mine whether the percentage of positive cores on 
prostate biopsy is useful to predict the probability 
of the presence of the tumor outside the prostate, 
which would have obvious therapeutic and prog-
nostic implications.

MATERIALS AND METHODS

 This was a retrospective study analyzing 
1787 patients bearing clinical localized prostate 
adenocarcinoma submitted to radical prostatec-
tomy from 1998 to 2011 and who had not received 
any previous treatment.

 All cases were diagnosed by elevated se-
rum PSA or palpable nodule at digital rectal exa-
mination and were diagnosed by ultrasound gui-
ded biopsy, that involved the removal of 8 to 22 
cores (mean 12.5, median 12.0) of each patient. 
All radical prostatectomies were performed by 
the same surgeon (MS) and all the surgical spe-
cimens were examined by the same pathologist 
(KRML). In this review surgical complications 
were not accessed.

 The clinical data collected from patients 
were age, biopsy Gleason score, preoperative PSA 
levels, the number of positive biopsy cores and 
the total number of biopsy samples collected (Ta-
ble-1), that allowed to establish the percentage 

of positive biopsy cores. This last parameter was 
then correlated with the presence of extraprosta-
tic disease, seminal vesicle and/or lymph nodes 
involvement in the final pathologic analysis of 
surgical specimens. Biopsy Gleason scores were 
graded according to the International Society of 
Urological Pathology (ISUP) (10). The specimens 
were processed through the whole-mount me-
thod. The extraprostatic disease was defined as 
the invasion of adipose tissue and/or of the peri-
prostatic neurovascular plexus.

 Patients were categorized by the percenta-
ge of positive cores in groups of ten percent. For 
each category, the chance of the disease extended 
outside the prostate (pT3 N0 or N1) was noticed. 
Subsequently, we analyzed the patients in two 
subgroups, one carrying grade 4 or 5 component 
in the biopsy Gleason score and other without gra-
de 4 or 5 component. In each subgroup the chance 
of extension of the disease outside the prostate was 
calculated for each category of 10% positive cores.

 Summary statistics were used (mean, stan-
dard deviation, maximum and minimum) and 
comparison between the percentage of positive co-
res and extraprostatic disease was made by using 
Student’s t test (11). The tests were performed with 
a significance level of 5%.

 We also created a formula to predict the 
chance of finding tumor outside the prostate based 
on the percentage of positive cores using a logistic 
regression model (12).

RESULTS

The results are shown in Figures 1 to 3. 
As can be noted, for each 10% of positive cores 
a progressive increase in the risk of extraprosta-
tic disease was observed (Figure-1). This finding 
was observed either in cases without grades 4 or 
5 Gleason component in the biopsy (Figure-2) as 
well as in those with these grades present (Figu-
re-3). Clearly, the risk of extraprostatic disease for 
the same percentage of positive cores was higher 

P=
e (-2,21204+3,17286 x percentage of positive cores)

1+e(-2,21204+3,17286 x percentage of positive cores)
 P=Probability of extraprostatic disease

Table 1 - Clinical data of patients.

N=1787
Mean

(standard deviation)

Age 61.43 (7.93)

Gleason score 6 (1.19)

PSA value 7.37 (5.59)

Total number of biopsy samples collected 12.58 (4.70)

Number of positive biopsy cores 3.94 (2.79)

Percentage of positive biopsy cores 34.0%

Percentage of extraprostatic disease 24.5%

Percentage of lymph nodes involvement 9.0%

Percentage of seminal vesicle involvement 1.2%
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Figure 1 - Chance of extraprostatic disease according to the percentage of positive biopsy cores for all patients.

Figure 2 - Chance of extraprostatic disease in patients without grade 4 or 5 component in the biopsy Gleason score.

in cases with grades 4 or 5 present in the biopsy 
(figures 2 and 3).

As can be seen in the Table-2 the mean 
percentage of positive cores is statistically higher 
in cases with tumor outside the prostate (pT3 or N1) 

than in cases with tumor confined to prostate (pT2) 
(p<0.001).

The formula found for predicting the pro-
bability of the tumor extended outside the prostate 
to all patients according to percentage of positive 
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Figure 3 - Chance of extraprostatic disease in patients with grade 4 or 5 in the biopsy Gleason score.

Table 2 - Correlation between the percentage of positive biopsy cores and the pathologic stage in patients with and without 
grade 4 or 5 component in biopsy Gleason escore.

Group Pathologic stage Nº Patients Mean positive cores (%) P Value

With
GL 4 or 5

pT2

pT3 or N1

890
177

26.6
38.2

p<0.001

Without
GL 4 or 5

pT2

pT3 or N1

429
283

19.4
25.4

P<0.001

All Patients pT2

pT3 or N1

1324
463

19.4
24.6

p<0.001

{ {
{ {

{ {

biopsy cores is as follows bellow. The number e 
is an important mathematical constant that is the 
base of the natural logarithm. It is approximately 
equal to 2.71828.

DISCUSSION

According to the present study, the higher 
the percentage of positive biopsy cores, the higher 
the chance to find tumor outside of the prostate 
and this finding is more prominent when biopsies 
show grade 4 or 5 component in the Gleason score.

 Our results are reinforced by the large num-
ber of patients included in the study. In addition, 
all radical prostatectomies and pathologic analysis 
were performed by the same surgeon and patholo-
gist allowing a better standardization of our data. 
However there were some limitations in the present 
study. In some patients a smaller number of total 
cores was retrieved, but the total sample was always 
greater than six. It would be more accurate if all 
biopsies involved a large number of cores, since the 
extended biopsies are superior to the outdated sex-
tant technique for detection of prostate cancer (13-
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17). Moreover, the biopsies were not performed by 
the same physician. Additionally, the formula which 
was described is not simple for routine use in the 
routine clinical practice. However it can be used for 
calculating the probability of extraprostatic disease 
in a future nomogram.

 Leite et al. in 2003 demonstrated the im-
portance of determining the volume of the tumor 
when used in conjunction with the Gleason histo-
logical score, but the overall extent of tumor in the 
positive cores appeared to be the most informative 
of all parameters studied (18). In 2005, Antunes et 
al. demonstrated the usefulness of the percentage of 
positive cores to determine the recurrence of prosta-
te cancer (7). Later, this group observed that the per-
centage of positive cores is the best method among 
the different parameters to determine the tumor vo-
lume (6).

 The percentage of positive cores has been 
associated with tumor pathological features, bio-
chemical recurrence, distant metastases, overall sur-
vival, capacity to determine extraprostatic exten-
sion of tumor and lymph node invasion, but most of 
these studies have some shortcomings such as small 
sample size and short term patients’ follow-up (11-
18). Consequently, the use of serum PSA, clinical 
stage and Gleason score to predict the probability of 
the tumor extending outside the prostate still persist 
as useful prognostic tools up to the present days (4).

 We hope that with this study the percentage 
of positive cores can be incorporated to the clini-
cal practice to aid in the proper staging of disease, 
improving the therapeutic planning and the ou-
tcome of patients with clinically localized prostate 
cancer. As is well known, the prognosis of patients 
with disease outside the prostate is gloomy (19) and 
justifies changes in treatment strategy to improve 
patients’ outcome.

 In conclusion, the results of the present stu-
dy suggest that the inclusion of the percentage of 
positive biopsy cores in the construction of preope-
rative nomograms allows a better staging of the di-
sease in patients with apparently localized prostate 
cancer and can help the treatment strategy decision.
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