
48

Age Impact in Patients Submitted to Radical ProstatectomyClinical Urology
International Braz J Urol Vol. 32 (1): 48-55, January - February, 2006

Age Impact in Clinicopathologic Presentation and the Clinical
Evolution of Prostate Cancer in Patients Submitted to Radical
Prostatectomy

Alberto A. Antunes, Alexandre Crippa, Marcos F. Dall’Oglio, Luciano J. Nesrallah, Katia R.
Leite, Miguel Srougi

Department of Urology, University of Sao Paulo (USP), and Department of Pathology, Syrian
Lebanese Hospital, Sao Paulo, Brazil

ABSTRACT

Objective: To assess the influence of age in pathological findings and clinical evolution of prostate cancer in patients
treated with radical prostatectomy.
Materials and Methods: Five hundred and fifty-six patients operated on between 1991 and 2000 were selected. Patients
were divided into age groups of between 10 and 49 years, 50 to 59 years, 60 to 69 years and 70 to 83 years.
Results: Patients having less than 60 years of age presented clinical stage (p = 0.001), PSA (p = 0.013) and biopsy Gleason
score (p = 0.013) more favorable than older patients. Age groups did not show any relationship between either postopera-
tive Gleason score or pathological stage or risk of non-confined organ disease and involvement of seminal vesicles. After
a mean follow-up of 58.3 months, 149 (27%) patients presented recurrence. Patients aged between 40 and 59 years pre-
sented a disease-free survival rate significantly higher when compared to patients aged between 60 and 83 years (p =
0.022). However, when controlled with clinical stage, PSA, Gleason score and percentage of positive fragments, there was
no relationship between age and biochemical recurrence risk (p = 0.426).
Conclusions: Even though younger patients presented more favorable preoperative characteristics, postoperative patho-
logical findings and biochemical recurrence rates did not differ between studied age groups.
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INTRODUCTION

The ideal treatment for localized prostate
cancer (PCa) is based on individual characteristics
of each patient. Presently, clinical staging (1),
Gleason score from the biopsy (2) and the serum
prostate-specific antigen (PSA) are the prognostic
indicators that are mostly used to prevent the risk of
an organ-confined disease and tumor progression
after treatment (3).

The patient’s age also represents a fundamen-
tal aspect in the initial therapeutic decision. After the
large scale use of PSA and the development of screen-
ing methods, more and more patients with PCa are
diagnosed at earlier ages. Data from the National
Cancer Institute’s Surveillance, Epidemiology, and
End Results (SEER) show that during the 1970s, pa-
tients with less than 50 years of age represented only
1% of diagnosed cases; today this number has reached
4% (4).
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The direct relationship between age and life
expectancy and the different biological characteris-
tics of cancer in younger men shows the need for
improved knowledge of the behavior of tumors in
those patients (4,5). We know that even though many
cases present an inexpressive behavior during the first
10 to 15 years of evolution, progression-free, metasta-
sis-free and specific disease-free survival rates are
significantly reduced after this follow-up period (6).
Because of this, the early institution of a more ag-
gressive treatment could be the most appropriate ap-
proach in younger patients with life expectancies
higher than 10 to 15 years (7), even though biologi-
cal characteristics of PCa in younger patients are little
understood (8,9). While previous studies point to a
relationship between younger men and more advanced
tumors, which suggests that those would not be ideal
candidates for radical prostatectomy (RP) (10-12),
more recent studies, show that younger individuals
present a larger probability of organ-confined tumors
and higher disease control rates when submitted to
RP (4,8,9).

The objective of the present study is to as-
sess the influence of age in pathological findings and
the clinical evolution of prostate cancer in patients
treated with RP.

MATERIALS AND METHODS

In the period from 1991 to 2000, 556 PCa
patients treated with RP and bilateral pelvic lym-
phadenectomy at our institution were selected. All
patients presented suspicion of organ-confined tumors
because of elevation in the PSA or location of a pal-
pable nodule during digital rectal examinations. They
were diagnosed through a transrectal ultrasound-
guided (TRUS) prostate biopsy. Surgical procedures
were performed by the same surgeon and pathologi-
cal analysis performed by the same pathologist.

During the staging period, patients were sub-
mitted to a clinical history of the disease and a physi-
cal exam, PSA, computerized tomography of the pel-
vis, bone scintigraphy and TRUS. Clinical staging was
determined through the AJCC (American Joint Com-
mittee on Cancer, 1992) system (1), and the tumor

grade was determined by the Gleason score system
(2).

Pre- and postoperative characteristics of the
556 patients are listed in Table-1. The mean age was
63 years (40 to 83), and the mean PSA was 10.6 ng/
mL (0.3 to 63.5). Seventy-nine percent of the patients
presented Gleason score of 6 or less in the biopsy,
and 53% presented clinical stage T2. After a patho-
logical analysis of the surgical specimen, 75% of the
patients were classified as bearers of a organ-confined

Age (years)
Mean ± SD 063.0 ± 7.4
Interval 040 - 83
PSA (ng/mL)
Mean ± SD 010.6 ± 7.7
Median 008.3
Interval 000.3 - 63.5
Gleason score in biopsy (%)
2 – 6 439 (79.0)
7 080 (14.3)
8 037 (6.7)
Mean ± SD 005.5 ± 1.3
Median 006.0
Interval 002 - 8
Clinical stage (%)
T1c 257 (46.2)
T2 297 (53.4)
T3 002 (0.4)
Gleason score in the surgical specimen (%)
2 – 6 346 (62.2)
7 110 (19.8)
8 – 9 100 (18.0)
Mean ± SD 006.1 ± 1.3
Median 006
Interval 002 - 9
Pathological stage (%)
T2 417 (75.0)
T3 139 (25.0)
Capsular penetration (%) 305 (54.9)
Apical invasion (%) 113 (20.3)
Bladder neck invasion (%) 008 (1.4)
Seminal vesicle invasion (%) 035 (6.3)
Extra-capsular extension (%) 122 (21.9)
Positive lymph nodes     -

Table 1 – Pre-and postoperative clinical and pathological
characteristics in 556 patients.
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tumor (pT2), with no patient presenting lymph nodes
involvement.

During the postoperative period, patients
were assessed every 2 months for a year, every 6
months for up to 5 years and annually thereafter.
During each visit, a digital rectal examination and a
PSA analysis were performed. The biochemical re-
currence of the disease was defined as a PSA equal to
or higher than 0.4 ng/mL (13).

Patients were divided into 4 groups accord-
ing to age: group 1 – from 40 to 49 years of age (23
patients); group 2 – from 50 to 59 years of age (150
patients); group 3 –from 60 to 69 years of age (268
patients); and group 4 – from 70 to 83 years of age
(115 patients). They were further analyzed accord-
ing to pre-and postoperative clinical and pathologi-
cal characteristics, as well as biochemical recur-
rence.

To analyze preoperative variables according
to the age groups ANOVA, chi-square and likelihood
ratio tests were utilized. The PSA was assessed as a
continuous and categorical variable through logarith-
mic transformation. Clinical stage, Gleason scores and
pathological stage were used as categorical variables.
To analyze the prognostic value of age in the deter-
mination of the finding of a non organ-confined dis-
ease and the involvement of seminal vesicles, a model
of logistic regression with adjusted proportional risks
was utilized. In this case, age was analyzed as a con-
tinuous variable. The non organ-confined disease was
defined as pT3 stage. An analysis of biochemical re-
currence-free survival rates was performed through
the Cox regression model. The Kaplan-Meier method
was utilized to estimate survival rate curves, and to
compare them the Breslow test was used. Statistical
significance was considered as a p ≤ 0.05.

RESULTS

Table-2 shows the main preoperative clini-
cal and pathological characteristics in relation to age
group. The majority of assessed patients belonged to
the 60 to 69 year age group; only 4.1% of the patients
assessed were in the 40 to 49 year age group. In rela-
tion to PSA, it was observed that no patient in the 40
to 49 year age group presented a PSA higher than 20

ng/mL. It was also observed that there was no sig-
nificant change in PSA values in the distribution of
patients from the 40 to 49 and 50 to 59 year age groups
(p = 0.724). The same thing occurred between the 60
to 69 and 70 to 83 year age groups (p = 0.729). That
is, the distribution of PSA values presented a statisti-
cally significant differences between the 40 to 59 and
60 to 83 year age groups (p = 0.001). As for Gleason
score, we observed the same PSA behavior; i.e., sta-
tistically equal distributions between the 40 to 49 and
50 to 59 year age groups (p = 0.288), and between
the 60 to 69 and 70 to 83 year age groups (p = 0.695).
That is, the distribution of Gleason score presented a
statistically significant difference between the 40 to
59 and 60 to 83 year age groups (p = 0.007). In rela-
tion to clinical stage, we once again observed behav-
iors similar to those reported previously; i.e., similar
distributions for the 40 to 49 and 50 to 59 year age
groups s (p = 0.557) and the 60 to 69 and 70 to 83
year age groups (p = 0.065). It is interesting to ob-
serve the apparent trend in the 70 to 83 year age group,
which presents a higher percentage of patients with
clinical stage T2 or T3 when compared to the 60 to
69 year age group; however this was only marginally
significant (p = 0.065). In relation to postoperative
pathological characteristics, we have observed that
both Gleason score (p = 0.582) and pathological stage
(p = 0.180) did not present associations to age groups.

In univariate logistic regression analysis, the
age analyzed as a continuous variable showed to be
statistically significant in determining the risk of the
non organ-confined disease (pT3); however it failed
in determining the risk of compromising seminal
vesicles OR - 1.03; IC 95% [1.00 ; 1.06], p = 0.032 e
OR - 1.03; IC 95% [0.979 ; 1.08], p = 0.281 respec-
tively. However, when controlled by other preopera-
tive variables, age did not appear to be capable of
predicting those pathological findings.

With a median follow-up of 58.3 months
(mean of 60.5 months, varying from 1 to 131), 149
patients (27%) presented recurrence. Figure-1 shows
through the Breslow test that the 40 to 49 and 50 to
59 year age groups presented the same disease-free
survival rates (p = 0.497). The same occurred for the
60 to 69 and 70 to 83 year age groups (p = 0.606).
However, when compared to 60 to 83 year age group,
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the 40 to 59 year age group presented a higher dis-
ease-free survival rate (p = 0.039). When we analyzed
the risk of biochemical recurrence  through the Cox

Table 2 –  Clinicopathologic characteristics according to age group.

N (%) 23 (4.1%) 150 (27.0%) 268 (48.2%) 115 (20.7%)

PSA (ng/mL)*  8.2 ± 4.3    9.2 ± 7.0  11.1 ± 7.6   11.8 ± 8.8 000.002**

PSA 000.013***

0 to 4.0 04 (17.4%) 020 (13.3%) 021 (7.8%) 010 (8.7%)

4.1 to 10.0 14 (60.9%) 092 (62.3%) 142 (53.0%) 054 (57.0%)

10.1 to 20.0 05 (21.7%) 031 (20.7%) 077 (28.7%) 036 (31.3%)

> 20.0  - 007 (4.7%) 028 (10.4%) 015 (13.0%)

Gleason 000.040***

2 to 6 18 (78.3%) 131 (87.3%) 206 (76.9%) 084 (73.0%)

   7 03 (13.0%) 016 (10.7%) 040 (14.9%) 021 (18.3%)

8 to 10 02 (8.7%) 003 (2.0%) 022 (8.2%) 010 (8.7%)

Clinical stage

T1C 12 (52.2%) 088 (58.7%) 118 (44.0%) 039 (33.9%) < 0.001****

T2 or T3 11 (47.8%) 062 (41.3%) 150 (56.0%) 076 (66.1%)

Post Gleason 000.582***

2 to 6 15 (65.2%) 103 (68.7%) 162 (60.4%) 066 (57.4%)

7 04 (17.4%) 026 (17.3%) 056 (20.9%) 024 (20.9%)

8 to 10 04 (17.4%) 021 (14.0%) 050 (18.7%) 025 (21.7%)

Pathological stage 000.180***

T2a 05 (21.7%) 046 (30.7%) 081 (30.2%) 030 (26.1%)

T2b 07 (30.4%) 039 (26.0%) 071 (26.5%) 028 (24.3%)

T2c 07 (30.4%) 036 (24.0%) 044 (16.4%) 023 (20.0%)

T3a 04 (17.4%) 020 (13.3%) 045 (16.8%) 028 (24.3%)

T3b   - 001 (0.7%) 006 (2.2%)    -

T3c   - 008 (5.3%) 021 (7.8%) 006 (5.2%)

Age Group (years)

 40 to 49    50 to 59 60 to 69  70 to 83    p Value

* Mean ± standard deviation; ** ANOVA; *** likelihood ratio test; **** chi-square test.

regression model (Table-3), we once again found sta-
tistical significance only when we divided the age
groups into categories of 40 to 59 and 60 to 83 years
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of age (HR - 1.56; IC - 1.07:2.27; p = 0.022). How-
ever, when the age group was controlled by PSA,
clinical stage, Gleason score and percentage of
positive fragments in the biopsy, these did not ap-
pear to be  more capable of preventing biochemi-
cal recurrence risks (p = 0.426).

COMMENTS

In the present study we detected that patients
with PCa submitted to PR with  less than 60 years
presented more favorable preoperative clinical and
pathological characteristics when compared to pa-
tients having 60 years  or more. However, these find-
ings were not reflected in postoperative character-
istics, for the Gleason score of the surgical speci-
men and pathological stage did not show any asso-
ciation with age groups. When we analyzed disease-
free survival rates, even though patients having less
than 60 years showed survival rates statistically su-
perior compared to patients having 60 years or more

Figure 1 – Disease-free survival rates according to age groups (Breslow test: p = 0.039).

in univariate analysis, when controlled by other pre-
operative variables age group of patients was not
more determinant than the biochemical recurrence
risk.

PCa has always been considered a disease that
typically affects older men, and occurs rarely in men
under 50 years of age (14). Historically, various stud-
ies report a higher incidence of more aggressive tu-
mors among younger patients, leading us to suggest
that they would not be ideal candidates for RP (10-
12). Later, other researchers did not find any differ-
ences in histological characteristics of tumors when
analyzed in patients of different age groups (15). Simi-
larly, comparing patients with prostate cancer that had
less than 60 years of age with patients aged between
65 and 74 years, Harrinson (16) did not find statisti-
cal differences in the survival rate curve between these
groups. With the large use of PSA, we started to de-
tect PCa cases in more early stages, as well as in
younger men (4). This is how the knowledge of PCA
characteristics in these individuals became more and
more important.
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both groups, with recurrence rates significantly lower
among the younger. Khan et al. (4) also compared
men having less than 50 years of age to patients of
more advanced age groups than the ones treated with
RP. They observed that when patients were 60 years
of age or more, they presented higher pathological
stages and a higher number of positive surgical mar-
gins when compared to patients of less than 50 years
of age; however, only patients having 70 or more years
of age presented disease-free survival rates signifi-
cantly lower in comparison. Freedland et al. (9) ob-
served that younger patients presented smaller pros-
tates, less high-degree tumors in the biopsy and less
lymph nodes metastasis; however they presented a
higher percentage of fragments with cancer in the

Some findings of this research analysis agree
with contemporary studies that analyze the influence
of age in the control of PCa in patients submitted to
RP. Obek et al. (5) compared men having 70 years of
age or less to men older than 70 years of age. Even
though no differences were found in Gleason scores
or in pathological findings between both groups,
which was different from our study, the first group
presented a disease-free survival rate significantly
higher than the older patients did. In comparing men
having 50 years of age or less to men aged between
51 and 69 years of age, Smith et al. (17) found higher
rates of organ-confined disease (pT1 e pT2) in
younger patients; however the involvement of surgi-
cal margins and seminal vesicles were similar between

Table 3 – Analysis of biochemical recurrence risk through Cox regression model.

Hazards Ratio 95% CI 0p Value

Univariate analysis
Age 1.02 [0.99 ; 1.04] 000.159
Age group 000.106
50-59/40-49 1.72 [0.53 ; 5.62] 000.369
60-69/40-49 2.61 [0.83 ; 8.30] 000.102
70-83/40-49 2.31 [0.70 ; 7.55] 000.168
Age group
(60-83/40-59) 1.56 [1.07 ; 2.27] 000.022
PSA 1.04 [1.03 ; 1.06]  < 0.001
Clinical stage
(T2 or T3 / T1C) 2.07 [1.46 ; 2.93]  < 0.001
Gleason score 000.018
7 / 2 to 6 1.74 [1.14 - 2.67] 000.010
8 / 2 to 6 1.65 [0.93 - 2.93] 000.090
% Fragments + 5.13 [2.86 ; 9.21]  < 0.001

Multivariate analysis
Age
(60-83/40-59) 1.17 [0.79 ; 1.73] 000.426
PSA 1.04 [1.02 ; 1.06]  < 0.001
Clinical stage
(T2 or T3 / T1C) 1.79 [1.25 ; 2.57] 000.001
Gleason score 000.025
7 / 2 to 6 1.60 [1.04 ; 2.45] 000.031
8 / 2 to 6 1.80 [1.00 ; 3.23] 000.049
% Fragments + 3.34 [1.82 ; 6.13]  < 0.001
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suggest that younger patients diagnosed with PCa
should be treated in a similar way to older ones since
biochemical recurrence rates between both groups
were similar. We believe that the small group of pa-
tients having less than 50 years of age (23 cases) may
have harmed the comparison with other age groups.
Finally, in the present study we have concluded that
even though younger patients submitted to RP present
tumors with more favorable preoperative character-
istics than older patients, age did not show to be a
determinant factor of postoperative pathological char-
acteristics.
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