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ABSTRACT

Introduction: The unpredictability of prostate cancer has become a daily challenge for the

urologist, with different strategies being required to manage these cases. In this study, wereport onthe
perspectivesfor curing prostate cancer in males undergoing radical prostatectomy with Gleason score
of 2-6 on prostate biopsy in relation to pre-operative PSA levels.

Materialsand Methods: From 1991 — 2000, we sel ected 440 individual s whose pathol ogical
diagnosis revealed a Gleason score of 2-6 upon prostate biopsy and who subsequently underwent
retro-pubic radical prostatectomy dueto localized prostate cancer. The clinical stageidentified inthe
group under study was T1c: 206 (46.8%); T2a 122 (27.7%); T2b: 93 (21.1%); T2c: 17 (3.9%); T3a
2 (0.5%). Following surgery, we constructed a biochemical recurrence-free survival curve according
to pre-operative PSA level sbetween 0-4; 4.1-10; 10.1-20 and > 20 ng/mL, with amedian follow-up of
S5years.

Results: Following radical prostatectomy, the pathological stage was confirmed as pT2a:
137 (31.1%); T2b: 118 (26.8%); T2c: 85 (19.3%); T3a 67 (15.2%); T3b: 6 (1.4%); T3c: 22 (5%).
Thebiochemical recurrence-free survival, according to PSA values between 0-4; 4.1-10; 10.1-20 and

> 20 ng/mL, was 86.6%, 62.7%, 39.8% and 24.8% respectively.
Conclusion: Better chances for curing low-grade prostate cancer occur in individuals with

normal PSA for whom abiopsy is not usually recommended.
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INTRODUCTION

Approximately 75% of men over 50 yearsold
are screened for prostate cancer (PCA) through as-
sessment of the prostate specific antigen (PSA) and
digital rectal examination of the prostate (1). This
means there has been an increase in early detection
of PCA with higher likelihood of prostate-confined
disease (2), and lower chances of disease recurrence
following treatment, thus reducing mortality (3).
However, there are controversies about the cost-ben-
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efit relationship in PSA screening as well as on the
best timefor indicating prostate biopsiesin suspected
cases. This becomes even more relevant at a PSA
range of from 2.5 to 4 ng/mL. While this is usually
considered normal, it can nevertheless predict detect-
able cancer. In order to stimul ate this debate, recently
Thompson et al. (4) identified PCA in 23.9 % of males
with PSA between 2 and 3 ng/mL and 26.9% of males
with PSA between 3 and 4 ng/mL.

Dueto the heterogeneousfeatures of PCA and
the difficulties for predicting its evolution, this study
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is intended to assess individuals with low-risk PCA
(defined as Gleason score 2-6 upon biopsy) who un-
derwent radical prostatectomy, and their post-opera
tive clinical outcomes in relation to the initial PSA
levels that |ed to the diagnosis.

MATERIALSAND METHODS

Thisretrospective study consisted of 440 men
clinically diagnosed with PCA, presenting a Gleason
score of 2-6 on prostate biopsy, with a mean age of
62.5+ 7.4 years of age (40-79), amean pre-operative
PSA of 8.7 £ 5.6 ng/mL (0.3-32.0), and median fol-
low-up of 60 months (2-130). Only 4 patients (0.9%)
were lost during the follow-up period.

Initial PSA was collected before the pros-
tate biopsy. During staging, all patients underwent
anamnesis and physical examinations, a dosing of
alkaline phosphatase, total and prostatic acid phos-
phatase, pelvic computerized tomography and bone
scintigraphy in order to rule out extra-prostatic dis-
ease.

All participants underwent radical retro-pu-
bic prostatectomies with bilateral pelvic iliac lym-
phadenectomies at our institution over the period of
March 1991 to November 2000. The same surgeon
performed all surgical procedures and pathological
analyses were conducted by the same pathol ogist.

Clinical staging was defined based on the
American Joint Committee on Cancer classification
(5), and histological grades according to Gleason
scores (6).

In selecting the group, we excluded casesthat
had received neoadjuvant or adjuvant hormone
therapy (14 patients), and adjuvant radiotherapy (one
patient), as well as cases presenting Gleason scores
higher than 6 on biopsy.

Post-operatively, patients were assessed ev-
ery 2 monthsduring thefirst year, then every 6 months
for 5 years, and from then on, yearly. During each
assessment, the patient underwent adigital rectal ex-
amination of the prostate cavity and analysis of the
serum PSA. Imaging tests (chest radiography, bone
scintigraphy, abdominal tomography) were repeated
every year. Biochemical progression was defined as
a serum PSA equal to or higher than 0.4 ng/mL, a

cut-off level that has been used by other research au-
thors aswell (7).

Pre-operative serum PSA was divided into
categories from 0 to 4 ng/mL, 4.1 to 10 ng/mL, 10.1
to 20 ng/mL and higher than 20 ng/mL. The patient
distribution according to clinical stages is listed in
Table-1, and patients according to pre-operative PSA
arelisted in Table-2.

For statistical analysis, we used a survival
analysis approach and considered the biochemical
recurrence of disease an event of interest. This was
defined by PSA valuesequal to or higher than 0.4 ng/
mL. The Kaplan-Meier method and Log-Rank test
were used for the disease-free survival curves. On
multivariate analyses, we adjusted a Cox regression
model with proportional risks. A significance level
of 5% (p < 0.05) was adopted.

RESULTS
During amedian follow-up of 60 months (2-

130.5), 109 (24.8%) of the 440 patients under study
presented biochemical recurrence.

Table 1 — Patient distribution according to clinical stag-
ing (AJCC, 1992).

Clinical Sage N (%)

Tlc 206 (46.8)
T2a 122 (27.7)
T2b 93 (211
T2c 17 (3.9)
T3a 2 (0.5)
Tota 440 (100.0)

Table2 — Patient distribution according to pre-operative
P3A levels.

PSA Levels N (%)
0to4.0 43 (10)
4110 10.0 234 (53)
10.1t0 20.0 123 (28)
>20.0 40 (9)
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Figure-1 represents a graphic display of the
440 men under study on different PSA scales, and
considering a biochemical recurrence of the disease
as an event of interest. Biochemical recurrence-free
survival rateswere 86.6% for PSA values of between
0-4, 62.7% for values of between 4.1-10, 39.8% for
values of between 10.1-20 and 24.8% for values > 20
ng/mL. We observed that PSA significantly influenced
disease-free survival (p < 0.001). Among the four
patients with PSA between 0 and 4.0 who presented
recurrence of the disease, two of them had clinical
stage T2a and another 2 had clinical stage T2b. Pa-
tient distribution according to pathological stage is
represented in Table-3.

Figure-2 represents the overall biochemical
recurrence-free survival in the group under study.

The analysis of relative risk for PSA in the
Cox regression model revealsthat thereisno statisti-
cal difference when PSA levelslower than 4.0 ng/mL
are compared to PSA levels between 4-10 ng/mL,
despite a percentage difference of 23.9%, with se-

Table 3 — Patient distribution according to pathological
stages.

Pathological Stage N (%)
T2a 137 (31.1)
T2a, NX 2 (05)
T2b 118 (26.8)
T2b, NX 3 (0.7
T2c 85 (19.3)
T3a 67 (15.2)
T3b 6 (14
T3c 22 (5.0
Total 440 (100.0)

rum PSA being an independent prognostic factor for
disease free survival in the post-operative period
(Table-4).

COMMENTS

Our study showed that the likelihood of
biochemical recurrence-free survival in PCA patients
with low Gleason scores, which are usually consid-
ered favorable when these patients undergo radical
prostatectomy, should be looked at more carefully
even when the PSA level islower than 4.

Increasing the dosing of PSA for screening
PCA hasenabled early diagnosisand management of
thisdisease, so that significant changeshave occurred
inthefield over the past 2 decades. Coincidently with
these advancements, technical modificationsin radi-
cal prostatectomy techniques have provided lower
morbidity, thus reaching progression-free and cancer-
specific survival rates of 68% and 97% respectively
in 10 years (8).

Men with non-palpable PCA detected with
PSA between 2.6 and 4 ng/mL have lower tumoral
volume and organ-confined disease more frequently
than those with PSA between 4.1-10 ng/mL (2). A
positive predictive value for PCA between 6.6 and
26.9% was associated with PSA values between 4-10
ng/mL. Moreover, men diagnosed with localized PCA
with PSA values between 3.1 and 4 ng/mL already
present a high-grade tumor in 25% of cases (9).

The limitations of PSA use and, more spe-
cifically, false positives and fal se negatives, are well
known. Severa investigators have tried to improve
the method'’s sensitivity and specificity, including
using PSA adjusted by age, as well as PSA density,
velocity and fractions.

Table 4 — Analysis of relative risk for PSA in Cox Regression Model.

Variable Relative Risk 95% ClI p Value
PSA

(41a10/0a4.0) 222 [0.79- 6.22] 0.128

(10.1a20/0a4.0) 3.83 [1.36 - 10.74] 0.011

(>20/0a4.0) 6.17 [2.09 - 18.21] 0.001
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Figurel — Survival probability curve for biochemical recurrence of disease according to PSA categories.

Disease-free Survival

0.0

0 12 24 36 48 6b 72 84 96 108 120 132 144

Time (months)

Figure 2 — Probability curve of overall biochemical recurrence-free survival.

225



PROSTATE CA AND NORMAL PSA

The incidence of PCA in individuals with
PSA between 2 and 3 ng/mL is 23.9%, and rises to
26.9% when PSA oscillates between 3 and 4 ng/mL
(4). Such data are in opposition with the findings of
other studies that have identified PCA in men with
PSA lower than 4 ng/mL, thus advocating early pros-
tate biopsy.

When stratifying patientsthat had undergone
radical prostatectomies into PSA categories over 10
years, Roehl et al. (8) identified biochemical recur-
rence-free survival rates of 78% — 91% for PSA < 4
ng/mL and 74% for PSA of 4.1-10 ng/mL, while our
study reveals biochemical recurrence-free survival
rates over 5 years of 86.6% and 62.7% for PSA < 4
and 4.1-10 ng/mL respectively.

The probability of identifying PCA when PSA
is between 2.5-4.0 ng/mL in different studies ranges
from 20 to 26% (10,11), and from 24 to 26.5% with
PSA between 2-4 ng/mL (12,13) on the first biopsy
and 13% on the second biopsy (13). Intheindividuas
whose PSA level soscillate between 2.0-4.0ng/mL, the
useof complexed PSA canimprovethe specificity and
diagnostic sengitivity over the total PSA total (14), as
wdll asreducethe number of unnecessary biopsies(12).
When performing astudy similar to ours, Bhatta-Dhar
et a. (15) selected 336 patients with low-risk tumors
(PSA < 10 ng/mL, Gleason score = 6, clinical stage
T1-2), and after a 6-year follow-up, identified 86% to
88% biochemical recurrence-free survival.

The probability of the PCA being organ-con-
fined in individual swith PSA between 2.6-4.0ng/mL
IS 77%, and 67% with a PSA between 4.1-10 ng/mL
(20). Another study identified 92% of confined PCA
when the PSA was between 2-4 ng/mL (12). These
data speak for themselves, and even with PSA lower
than 4.0 ng/mL, extra-prostatic disease is identified
in 23% of cases undergoing curative management.
Additionally, with PSA <4.0 ng/mL, significant PCA
isidentified on the biopsy in 67.6% of cases (12).

We disagree with Bastian et a. (16), who
consider that the mgjority of non-palpabletumorsare
insignificant. Our opinionisthat non-pal pabletumors
can devel op aggressive behavior; our samplereveals
biochemical recurrencefollowing treatment in 13.4%
of individuals with PSA lower than 4.0 ng/mL and
27.3% when PSA ranges from 4.1-10 ng/mL.
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A possiblelimitation of our study, we believe,
isthat perhaps these data cannot be applied to a non-
Caucasian population. Additionally, since it isaret-
rospective analysis, sub-staging of Gleason scoreson
biopsy could eventually have occurred. However, the
fact that is a homogeneous group with mean follow-
up of 5 years and minimal losses during follow-up
can be highlighted as positive factors.

Though the indiscriminate use of PSA can
diagnose insignificant tumors with low biological
aggressiveness (17), it can be atransitory reality. As
an example, we point out the study of PCA patients
under careful investigation who, after 3.8 years of
follow-up, showed an elevation in Gleason score in
24% of cases (18). Another study, conducted by
Albertseneta. (19), which assessed 767 men between
55 and 74 years of age under careful investigation
showed that the risk of death due to progressive dis-
ease after 15 yearsincreases according to the Gleason
score in the following proportions: 2-4 (4-7%), 5 (6-
11%), 6 (18-30%), 7 (42-70%) and 8-10 (60-87%).

Thissituationismore dramatic since, despite
the risk of over treating PCA, currently 25% of men
undergoing radical prostatectomy will require a sec-
ond treatment in the first 5 years following surgery
(20). Based on these data, we wonder if waiting for
the PSA to exceed 4 ng/mL is a correct approach for
these men. This could be the reason many authors
discuss the indication of prostate biopsy, assuming
PSA valuesof 2.6 ng/mL asupper normal level (2.10-
13).

CONCLUSIONS

When considering the variability in the natu-
ral course of PCA and the apprehensiveness of the
best moment for indicating prostate biopsy based
on PSA, we propose achange in the paradigm if we
wish to increase the real chances of cure, by indi-
cating prostate biopsy in men with PSA between 2.5-
4.0 ng/mL.

Adriana Sanudo performed the statistical analysis



PROSTATE CA AND NORMAL PSA

REFERENCES

1.

10.

11.

12.

Sirovich BE, Woloshin S, Schwartz LM: Screening
men for prostate and colon cancer: are priorities in
order? JGen Intern Med. 2002; 17 (Suppl 1): 212.
Krumholtz JS, Carvalhal GF, Ramos CG, Smith DS,
Thorson P, Yan'Y, et a.: Prostate-specific antigen cut-
off of 2.6 ng/mL for prostate cancer screening isasso-
ciated with favorable pathol ogic tumor features. Urol-
ogy. 2002; 60:469-7 3; discussion 473-4.

Chu KC, Tarone RE, Freeman HP: Trendsin prostate
cancer mortality among black men and white men in
the United States. Cancer. 2003; 97: 1507-16.
Thompson IM, Pauler DK, Goodman PJ, Tangen CM,
LuciaMS, ParnesHL, et d.: Prevalence of prostate can-
cer among men with aprostate-specific antigen level <
or =4.0ng per milliliter. N Engl JIMed. 2004; 350:2239-
46. Erratumin: N Engl JMed. 2004; 351: 1470.
Beahrs OH, Henson DE, Hutter RV P: American Joint
Committee on Cancer Manual for Staging Cancer. 4a
ed. Philadelphia, JB Lippincott. 1992.

Gleason DF: Histologic Grading and Staging of Pro-
static Carcinoma. In: Tannenbaum M, (ed). Urologic
Pathology. Philadelphia, Lea & Febiger. 1977; pp.
171-87.

Ward JF, Blute ML, Slezak J, Bergstralh EJ, Zincke
H: The long-term clinical impact of biochemical re-
currence of prostate cancer 5 or more years after radi-
cal prostatectomy. J Urol. 2003; 170: 1872-6.

Roehl KA, Han M, Ramos CG, Antenor JA, Catalona
WJ: Cancer progression and survival rates following
anatomical radical retro-pubic prostatectomy in 3,478
consecutive patients: long-term results. J Urol. 2004;
172: 910-4.

Hernandez J, Thompson IM: Prostate-specific antigen:
areview of the validation of the most commonly used
cancer biomarker. Cancer. 2004; 101: 894-904.
Antenor JA, Han M, Roehl KA, Nadler RB, Catalona
WJ: Relationship between initial prostate specific an-
tigen level and subsequent prostate cancer detection
in alongitudinal screening study. J Urol. 2004; 172:
90-3.

Babaian RJ, Johnston DA, Naccarato W, Ayala A,
Bhadkamkar VA, Fritsche HA HA Jr: The incidence of
prostate cancer in a screening popul ation with a serum
prostate specific antigen between 2.5 and 4.0 ng/mL:
relation to biopsy strategy. J Urol. 2001; 165: 757-60.
Horninger W, Cheli CD, Babaian RJ, Fritsche HA,
Lepor H, Tangja SS, et al.: Complexed prostate-spe-
cific antigen for early detection of prostate cancer in

227

13.

14.

15.

16.

17.

18.

19.

20.

men with serum prostate-specific antigen levels of 2
to 4 nanograms per milliliter. Urology. 2002; 60 (4
Suppl 1): 31-5.

Djavan B, Fong YK, Ravery V, Remzi M, Horninger
W, Susani M, et al.: Are repeat biopsies required in
men with PSA levels< or = 4 ng/mL?A Multi-institu-
tional Prospective European Study. Eur Urol. 2005;
47: 38-44.

Parsons JK, Brawer MK, Cheli CD, Partin AW, Djavan
R: Complexed prostate specific antigen (PSA) reduces
unnecessary prostate biopsies in the 2.6-4.0 ng/mL
range of total PSA. BJU Int. 2004; 94: 47-50.
Bhatta-Dhar N, Reuther AM, Zippe C, Klein EA: No
difference in six-year biochemical failure rates with
or without pelvic lymph node dissection during radi-
cal prostatectomy in low-risk patients with localized
prostate cancer. Urology. 2004; 63: 528-31.

Bastian PJ, Mangold LA, Epstein JI, Partin AW: Char-
acteristicsof insignificant clinical T1c prostatetumors.
A contemporary analysis. Cancer. 2004; 101: 2001-5.
Epstein JI, Walsh PC, Carmichael M, Brendler CB:
Pathologic and clinical findings to predict tumor ex-
tent of non-palpable (stage T1c) prostate cancer.
JAMA. 1994; 271: 368-74.

Carter CA, Donahue T, Sun L, Wu H, McLeod DG,
Amling C, et a.: Temporarily deferred therapy (watch-
ful waiting) for men younger than 70 years and with
low-risk localized prostate cancer in the prostate-spe-
cific antigen era. J Clin Oncol. 2003; 21: 4001-8.
Albertsen PC, Hanley JA, Gleason DF, Barry MJ:
Competing risk analysis of men aged 55to 74 years at
diagnosis managed conservatively for clinically local-
ized prostate cancer. JAMA. 1998; 280: 975-80.
Lu-Yao GL, Potosky AL, Albertsen PC, Wasson JH,
Barry MJ, Wennberg JE: Follow-up prostate cancer
treatments after radical prostatectomy: a population-

based study. J Natl Cancer Inst. 1996; 88: 166-73.

Received: April 14, 2005
Accepted: May 28, 2005

Correspondence address:

Dr. Marcos F. Dall’ Oglio

Rua Barata Ribeiro, no. 398, 50. andar
S&o Paulo, SP, 01308-000, Brazil

Fax: + 55 11 3159-3618

E-mail: marcosdallogliouro@terra.com.br



