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ABSTRACT

Introduction: The influence of age on the aggressiveness of prostate cancer (PCa) is contro-
versial. This study aims to assess the influence of age in determining the pathological features of
biopsies from patients diagnosed with PCa.

Patients and Methods: We selected 1422 patients with clinical suspicion of PCa; among
them, 547 (38.5%) had received a diagnosis of adenocarcinoma. Patients were categorized into the
following age groups: up to 50 years old, 51 to 60 years, 61 to 70 years, 71 to 80 years, and over 80
years. The evaluated variables were histological grade, presence of perineural invasion and estimate
of tumor volume through measurement of the maximum percentage of tissue with cancer in one frag-
ment and total percentage of tissue with cancer in the sample.

Results: The mean age of patients was 66.4 years, with age range from 32 to 94 years. The
estimate of tumor volume by maximum percentage of tissue with cancer in one fragment (p = 0.064),
total percentage of tissue with cancer in the sample (p = 0.443), and Gleason score (p = 0.485) were
not statistically different in relation to the age groups under study. The presence of perineural invasion
occurred more frequently among the 50 years and 81 years age groups when compared with patients
aged from 51 to 60 and from 61 to 80 years (p = 0.005).

Conclusions: Age did not represent a determining factor for pathological findings concern-
ing Gleason score and estimate of tumor volume by the variables in use.
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INTRODUCTION

Currently, prostate cancer (PCa) is the most
frequent tumor in males and the second cause of death
due to cancer (1). Following the advent of prostate-
specific antigen (PSA), the diagnosis of PCa began
to involve individuals from increasingly younger age
groups. Thus, while only approximately 0.8 to 1.1%
of cases of PCa were diagnosed in men under 50 years
old during the ‘70s and ‘80s, this rate today reaches
4% of cases (2,3).

Determining the aggressiveness of PCa is fun-
damental for selecting the proper management, and
studies assessing the influence of age on tumor ag-
gressiveness have showed controversial results.
Though most studies have historically demonstrated
that younger men have more aggressive and lethal
tumors (4,5), more recently other authors have pointed
to a relationship between advanced age and high-
grade, more voluminous lesions (6,7).

However, the majority of recent studies as-
sessing the influence of age on pathological features
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of PCa involve only patients that are candidates to
curative treatments such as radical prostatectomy (RP)
or radiotherapy. Such studies have shown conflicting
results, since while some authors report that younger
patients are more likely to have favorable pathologi-
cal findings and higher chances of cure when treated
by RP (2,3,6,8,9), other have demonstrated that they
present similar results, or even a higher likelihood of
biochemical recurrence among the oldest individuals
when treated by RP or radiotherapy (10,11).

Pathological data from the biopsy, such as
Gleason score, tumor volume and the presence of
perineural invasion, are factors admittedly associated
with the prognosis of patients diagnosed with PCa
(12-17). Thus, since more and more patients from
younger age groups are being diagnosed with PCa,
the knowledge of different features of tumors in this
group of patients gains enormous importance.

This study aims to assess the influence of age
in determining the pathological features of biopsy in
patients diagnosed with PCa.

MATERIALS AND METHODS

During the period from January 2001 and
December 2003, we analyzed samples of prostate bi-
opsies from 1422 patients with clinical suspicion of
PCa due to an increase in serum PSA or a noticeable
change during digital rectal examinations. Of these,
547 (38.5%) were diagnosed with adenocarcinoma.
Among patients with this diagnosis, 245 (45%) re-
ceived the definitive diagnosis of adenocarcinoma
only after the slide was re-viewed, and whose initial
analysis showed findings such as prostate intra-epi-
thelial neoplasia (PIN), atypical small acinar prolif-
eration (ASAP) or presence of adenocarcinoma in less
than 5% of the entire sample. After excluding 1 pa-
tient whose Gleason score was not available, we to-
taled 546 patients.

For pathological analysis, fragments of pros-
tate biopsy were placed in special cassettes and dis-
patched in 10% formalin. Next, they were identified
in relation to biopsy location, numbered, processed
for inclusion in paraffin and divided into 5-µm sec-
tions. The same pathologist evaluated all slides and
tumors were graded according to Gleason score.

Patients were categorized into the following
age groups: up to 50 years of age, 51 to 60 years of
age, 61 to 70 years of age, 71 to 80 years of age and
over 80 years of age. Variables in use were: histo-
logical grade; presence of perineural invasion; and
estimate of tumor volume by measuring the maximum
percentage of tissue with cancer in one fragment, and
the total percentage of tissue with cancer in the
sample.

The statistical assessment was performed
using the Pearson qui-square and Kruskal-Wallis tests.
P values < 0.05 were considered statistically signifi-
cant.

RESULTS

The mean age of patients was 66.4 years, with
an age range of from 32 to 94 years. Table-1 shows
the distribution of patients diagnosed with prostate
adenocarcinoma in relation to the age groups. Only
5% of the patients were aged 50 years or less. The
mean number of biopsied fragments was 11.3, with a
range of from 1 to 31 fragments.

In relation to estimate of tumor volume, in-
formation regarding the maximum percentage of tis-
sue with cancer in one sample fragment was avail-
able for 543 patients. The median for this occurrence
was 70%, with a range of from 1 to 100%. The total
percentage of tissue with cancer in the sample was
available for 377 patients; the median was 12%, with
a range of from 0.4% to 100%. An assessment of
Gleason score was available for all patients. The
median score was 7, with a range of from 4 to 10.
Table-2 shows the distribution of patients according

Table 1 – Patient distribution according to age group in
years.

Age Group

≤ 50
51 - 60
61 - 70
71 - 80
≥ 81
Total

N  Patients (%)

0   30     (5)
   116   (21)
   205   (37)
   168   (31)
0   27     (5)
   546 (100)
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to scores from 2 to 6, 7 and from 8 to 10. Information
concerning perineural invasion was available for 539
patients, and it was present in 137 (25%).

When assessing the relationship between age
groups and the aforementioned features, we observed
that, in relation to the maximum percentage of can-
cer in one fragment, the ≤ 50 year and ≥ 81 year age
groups seem to present, on average, the same maxi-
mum percentage of cancer in one fragment, and it

Table 2 – Distribution of Gleason scores in categories of
well differentiated, moderately differentiated and poorly
differentiated tumors.

Gleason Score

2 a 6
7
8 a 10
Total

N  Patients (%)

    214   (39)
    156   (29)
    176   (32)
    546 (100)

Table 3 – Descriptive measures of maximum % of cancer in one fragment according to age group (Kruskal-Wallis,
p = 0.064).

Mean
Standard Deviation
Median
Minimum
Maximum
N. Observations

≤≤≤≤≤ 50

075.5%
029.5%
090%
001%
100%
029

51 - 60

064.6%
028.3%
060%
001%
100%
116

61 - 70

063.2%
032.4%
070%
001%
100%
204

71 - 80

065.8%
028.6%
070%
005%
100%
168

≥≥≥≥≥ 81

076.5%
028.1%
090%
010%
100%
026

                              Age Group (Years)

appears to be higher than the percentage observed in
the 51 to 80 year age group. We also observed that
the 61 to 70 year age group showed the highest vari-
ability. Through the Kruskal-Wallis test, the observed
differences have shown to be only marginally signifi-
cant (p = 0.064) (Table-3).

According to the total percentage of cancer
in the sample, we observed that the ≤ 50 year and
≥ 81 year age groups presented, on average, higher
values than other age groups. We also observed higher
variability in these 2 age groups when compared
with values from other age groups. Through the
Kruskal-Wallis test, no statistically significant differ-
ence was observed in the total percentage of cancer
in the sample between the age groups under assess-
ment (p = 0.443) (Table-4).

In relation to Gleason scores, despite 47% of
patients aged up to 50 years presenting Gleason scores
2 and 6, and 48% of patients over 80 years presenting

Table 4 – Descriptive measures of total % of cancer in the sample according to age group (Kruskal-Wallis, p = 0.443).

Mean
Standard Deviation
Median
Minimum
Maximum
N. Observations

≤≤≤≤≤ 50

023.9%
025.3%
016.5%
001%
100%
024

51 - 60

019.7%
018.9%
014.0%
000.8%
090%
092

61 - 70

017.4%
018.6%
010.0%
000.4%
100%
137

71 - 80

018.0%
019.2%
012.0%
000.6%
100%
109

≥≥≥≥≥  81

024.2%
028.9%
016.0%
001.3%
100%
015

                              Age Group (Years)



334

 AGE AND PATHOLOGY OF PROSTATE CA

scores between 8 and 10, these findings were not sta-
tistically significant (p = 0.485), (Table-5).

In relation to the presence of perineural in-
vasion, Table-6 shows that there was association con-
cerning age group (p = 0.005). In order to assess
where this association occurs, we performed the qui-
square test, which demonstrated that the ≤ 50 year
and ≥ 81 year age groups showed the same percent-
age of perineural invasion (p = 0.621). The 61 to 70
year and from 71 to 80 year age groups showed the
same distribution of perineural invasion (p = 0.479).
Thus, according to these results, we could say that,
on average, the percentage of perineural invasion
was 41% for the ≤ 50  year and ≥ 81year age groups,
15% for the from 51 to 60 year group, and this per-
centage can be estimated at 26% for the 61 to 80
year group (p = 0.001).

COMMENTS

In the present study, the authors have dem-
onstrated that the data from the biopsy, such as esti-
mate of tumor volume by maximum percentage of
tissue with cancer in one fragment and total percent-
age of tissue with cancer in the sample as well as
Gleason score, were not statistically different in rela-
tion to the age groups under study. On the other hand,
the presence of perineural invasion occurred more
frequently among the ≤ 50 year and ≥ 81 year age
groups when compared with patients aged between
51 and 60 and between 61 and 80.

Tumor volume, the presence of perineural
invasion, and Gleason score are known to be associ-
ated with prognosis in patients diagnosed with PCa
(12-17). There is no agreement concerning the best

Table 5 – Patient distribution according to age group and Gleason scores (qui-square, p = 0.485).

Age Group (Years)

≤ 50
51 a 60
61 a 70
71 a 80
≥ 81
Total

2 a 6

014 (47%)
052 (45%)
078 (38%)
063 (37%)
007 (26%)
214 (39%)

7

007 (23%)
035 (30%)
059 (29%)
048 (29%)
007 (26%)
156 (29%)

8 a 10

009 (30%)
029 (25%)
068 (33%)
057 (34%)
013 (48%)
176 (32%)

Total

030 (100%)
116 (100%)
205(100%)
168 (100%)
027 (100%)
546 (100%)

Gleason

Table 6 – Patient distribution according to age group and presence or absence of perineural invasion (qui-square,
p = 0.005).

Age Group (years)

≤ 50
51 - 60
61 - 70
71 - 80
≥ 81
Total

 Present

011 (38%)
017 (15%)
050 (25%)
047 (28%)
012 (44%)
137 (25%)

   Absent

018 (62%)
098 (85%)
151 (75%)
120 (72%)
015 (56%)
402 (75%)

    Total

029 (100%)
115 (100%)
201 (100%)
167 (100%)
027 (100%)
539 (100%)

Perineural Invasion
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method for measuring tumor volume (18). One study
analyzing 190 biopsies in men with PCa undergoing
RP showed that the percentage of tissue with cancer
on biopsy was the main predictive factor for post-
operative biochemical recurrence, surpassing even
serum PSA and Gleason score. Similarly, the percent-
age of tissue with cancer is an independent variable
of risk for involvement of seminal vesicles and extra-
prostatic disease (19).

The presence of perineural invasion in the
prostate biopsy specimen from patients diagnosed
with PCa represents an independent variable of risk
for biochemical recurrence in patients regarded as
high and low risk and treated by RP or radiotherapy
(16,17). One study of 381 patients with localized PCa
undergoing radiotherapy has demonstrated that 5-year
disease-free survival rates were 50% versus 80% in
low-risk patients and 29% versus 53% in high-risk
patients with and without perineural invasion respec-
tively (16). Our study has revealed that the percent-
age of perineural invasion was 41% in the ≤ 50 year
and ≥ 81  year age groups, 15% for the between 51 to
60 year group, and this percentage was estimated at
26% for the between 61 and 80 year group (p = 0.001).

Histological grade as defined by the Gleason
score, together with serum PSA, is regarded as the
main prognostic factor for post-operative tumor pro-
gression by many authors (12). Recently, one study
of 3478 patients undergoing RP has demonstrated that
10-year disease-free survival was estimated in 77%,
64%, 50% and 32% of patients with Gleason score
of from 2 to 6, 7 (3 + 4), 7 (4 + 3) and from 8 to 10
respectively (20). In our study, there was a balance
between age groups and Gleason scores.

Analyses of the relationship between age and
PCa aggressiveness have shown controversial results
in the literature. Studies performed before the PSA
era point to a relationship between younger patients
and more aggressive tumors (4,5). Other authors have
found no differences in recurrence rates of the dis-
ease among younger patients. One study comparing
46 patients younger than 60 years of age and 193 pa-
tients aged between 65 and 74 years of age showed
that both groups had similar behavior when compared
for cellular differentiation, presence of metastases and
survival (10). Other authors have demonstrated that

patients younger than 50 years with PCa presented
symptoms, histological grades and stages that were
similar to the older population with PCa (11).

More recent studies, however, have shown
that younger patients with PCa present a higher num-
ber of organ-confined tumors and better response to
treatment. One study assessing the influence of age
on pathological stage of 444 men with localized PCa
undergoing RP has revealed that there were no age-
related differences for clinical stages A1, A2 and B2;
however, when patients classified as B1 (disease con-
fined to less than 1 lobe) were assessed in relation to
age, we observed a statistically significant trend to-
wards a progressive increase in pathological stage
with increasing age. A trend towards higher Gleason
scores was observed in older patients as well. Mean
Gleason score was 5, 6 and 7 for patients aged from
34 to 49 years, 50 to 59 years and 60 to 75 years
respectively (7).

Herold et al. (21) studied the correlation be-
tween patient’s age and occurrence of distant me-
tastases in 567 patients receiving radiotherapy as de-
finitive treatment for PCa. They split the population
into a group aged up to 65 years, and another aged
over 65 years. Patient’s age was an independent pre-
dictive factor for metastasis on univariate and multi-
variate analyses, with patients older than 65 years
presenting a higher number of distant metastases.
Carter et al. (6) divided a population of 492 patients
with T1c stages undergoing RP into groups of from
40 to 50 years (69 patients), 51 to 60 years (227 pa-
tients) and 61 to 73 years (196 patients). We observed
that there was a percentage increase in a Gleason score
of 7 with increasing age and similarly, higher prob-
ability of detecting disease in a potentially curable
stage among younger patients. Subsequently, Khan
et al. (2) analyzed 2897 patients with PCa undergo-
ing RP and compared the under 50 years of age cases
(341 patients) with 50 years or older cases (2556 pa-
tients). Younger patients showed a lower incidence
of extraprostatic extension (25% versus 31%), in-
volvement of seminal vesicles (2% versus 6%), posi-
tive surgical margins (3% versus 9%) and a trend to-
wards higher disease-free survival rates.

The exact mechanisms explaining the char-
acteristic differences of PCa among age groups are
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not quite understood yet. Recent studies point to lower
Gleason scores among younger patients, suggesting
that the elderly have biologically more aggressive
tumors (8). Some studies stress the difficulties for
accurately staging the PCa in the elderly, since these
patients have a higher frequency of benign prostate
hyperplasia (BPH), and thus, younger men have more
easily palpable tumors than older ones, where the le-
sions can be masked by BPH (7).

Biopsy studies have shown that PCa starts
between the 4th and 5th decades of life and, with in-
creasing age, the frequency of high-grade and more
voluminous tumors increases as well, which are vari-
ables with prognostic significance as previously
shown (22). In the present study, the fact that younger
patients present tumor features similar to older pa-
tients can suggest that, in its natural history, the PCa
has a more aggressive behavior from the start, con-
trarily to the theory that more aggressive tumors re-
sult from an evolving process of initially well-differ-
entiated tumors over the years.

One advantage of the present study is that,
contrary to recent studies assessing the influence of
age on PCa, it included patients undergoing prostate
biopsy with low, intermediate and high-grade tumors
who subsequently received several kinds of treatment.
The fact that the remaining studies involve patients
that are candidates for curative treatment for cancer
means that many patients with poorly differentiated
tumors and some elderly patients with insignificant
tumors could have been excluded from such analy-
ses, thus restricting their interpretation.

Finally, we have concluded that age does not
represent a determining factor for pathological find-
ings relative to Gleason score and estimate of tumor
volume by the variables in use, and that the pres-
ence of perineural invasion seems to occur less fre-
quently among patients younger than 50 or older than
80 years. However, due to non-inclusion of serum
PSA analysis and the small number of patients
younger than 50 and older than 80 years, these re-
sults should be carefully interpreted. New studies
assessing biopsies from patients with uniform dis-
tribution between the age groups should be per-
formed in order to determine the real influence of
age on PCa differentiation.
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