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Abstract
This study was undertaken to reveal the trends of prostate cancer and the outcome of treatment modalities for each disease stage in patients in a single institute over a 10-year period. From
January 1994 through December 2003, 420 consecutive patients with previously untreated and histologically confirmed prostate cancer were analyzed for annual distributions of disease stages and
treatment modalities and for long-term clinical progression-free survival, prostate cancer-specific
survival, and prostate-specific antigen (PSA) failure-free survival rates for each stage and treatment modality. Annual trends showed that the number of patients, especially those with clinically
localized cancer, increased dramatically. The 5-year disease-specific survival rates for patients
with clinically localized disease were 100 percent for all treatment modalities, including hormonal therapy alone. Patients with PSA levels less than 10 ng/ml showed an 81 percent 5-year
PSA failure-free survival rate with radical prostatectomy. Stage C patients treated by surgery or
radiation-based therapy with concomitant hormonal therapy obtained 93 percent and 100 percent
cause-specific survival rates, respectively, and those treated by hormonal therapy alone showed
a 79 percent rate. The number of patients with localized prostate cancer was increasing in this
decade. While long-term hormonal therapy alone was highly efficient in controlling localized
prostate cancer, radical therapies in conjunction with neo-adjuvant hormonal therapy produced
better survival rates in cases of locally advanced disease.
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This study was undertaken to reveal the trends of prostate cancer and the outcome of treatment
modalities for each disease stage in patients in a single institute over a 10-year period. From January
1994 through December 2003, 420 consecutive patients with previously untreated and histologically
conﬁrmed prostate cancer were analyzed for annual distributions of disease stages and treatment
modalities and for long-term clinical progression-free survival, prostate cancer-speciﬁc survival,
and prostate-speciﬁc antigen (PSA) failure-free survival rates for each stage and treatment
modality. Annual trends showed that the number of patients, especially those with clinically
localized cancer, increased dramatically. The 5-year disease-speciﬁc survival rates for patients with
clinically localized disease were 100 for all treatment modalities, including hormonal therapy
alone. Patients with PSA levels less than 10ng/ml showed an 81 5-year PSA failure-free survival
rate with radical prostatectomy. Stage C patients treated by surgery or radiation-based therapy
with concomitant hormonal therapy obtained 93 and 100 cause-speciﬁc survival rates, respectively, and those treated by hormonal therapy alone showed a 79 rate. The number of patients
with localized prostate cancer was increasing in this decade. While long-term hormonal therapy
alone was highly eﬃcient in controlling localized prostate cancer, radical therapies in conjunction
with neo-adjuvant hormonal therapy produced better survival rates in cases of locally advanced
disease.
Key words: prostate carcinoma, longterm, cohort, retrospective, outcome

rostate cancer, the most common male malig- surpassed onlybythat oflung cancer in theUnited States
nancy, was estimated to have an incidence of ［1］. With the advent of widespread prostate speciﬁ
c
220,900 cases in 2003, accounting for approximately a antigen (PSA)screening, there was a steep increase in
third of new cancer diagnoses in men, and 28,900 prostate cancer diagnoses. The number of patients
prostatecancer deaths wereexpected, amortalityburden diagnosed with prostatecancer has also been increasing in
Japan［2］. The epidemiology and treatment of prostate
cancer have changed dramaticallyin the last decade, i.e.,
Received March 15, 2005; accepted March 24, 2005.
the PSAscreening era. In an eﬀort to document trends
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in the management of this disease at our institute, along
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with theoncologicaloutcomes, weanalyzed 420 consecu- package (StatView Version 5) was used to conduct
tive patients treated in Okayama University Hospital.
statistical analyses. Values of P ＜ 0.05 were considered
statistically signiﬁ
cant.

Materials and Methods
Results
Four hundred and twenty consecutive patients with
previouslyuntreated and histologicallyconﬁ
rmed prostate
cancer were included in our retrospective analysis ofdata
from January 1994 through December 2003 (Table 1).
The mean followup was 31 months (range, 1‑120
months). Patient age at diagnosis ranged from 40 to 94
years with both themean and median being 70 years. As
aprediagnosticscreening, serumPSA determinationand
digitalrectalexamination(DRE)wereusedforallpatients.
Clinicalstaging beforetreatment was determined in accordancewith theGeneral Rules for Clinical and Pathological Studies on Prostate Cancer (3rd edition); uniﬁ
ed
tumor node metastasis (TNM)［3］was determined by
DRE, transrectal ultrasonography (TRUS), magnetic
resonance imaging (MRI), computer tomography (CT)
and bone scan. Pretreatment pathological diagnosis and
tumor grading weremadebytransrectalbiopsybeforethe
initiation ofanytreatment in allpatients. Thedistribution
of Stage is shown in Table 1.
Initialtreatment was determinedfor
each patient based on cancerstage, ageand generalhealth
condition. Patients wereinformed oftreatment modalities
and gave their consent. Patients treated by surgery
underwent radical retropubic prostatectomy (RRP),
which was preceded bybilateralpelviclymph nodedissection. Patients treated by radiotherapy underwent 6
months of neoadjuvant hormonal therapyfollowed byan
average66Gyexternalbeamirradiation. Thedistribution
of treatment modalities is shown in Table 2.
Patients were seen every month
during the ﬁ
rst year of treatment and every 3 months
thereafter. Hypersensitive serum PSA levels weredetermined every 3 months. PSA failure was deﬁ
ned as 3
consecutive elevations of PSA levels. Clinical progression was seen as a local tumor recurrence or distant
metastasis as determined by DRE, TRUS biopsy, or a
bone scan, which was performed every 6‑12 months.
We analyzed longterm clinical progressionfree survival
and prostate cancerspeciﬁ
c survival rates using the
KaplanMeier method. In addition, weanalyzed thePSA
failurefree survival rate ofpatients who could beevaluated. Comparisons ofsurvivalcurves wereperformedusing
the logrank test. A commercially available statistical
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The annual trend was for the number ofpatients with
prostate cancer, especially those with clinically localized
cancer, to increase dramatically, although the number of
patients with advanced disease remained stable(Fig. 1).
Longterm causespeciﬁ
c survival rates of all 420
patients are displayed according to clinical stage, in

Table 1

Patient characteristics

Followup (mo)
mean
range
Age (y.o.)
median
range
Clinical stage

Table 2

31.4
1‑120

A: 21
C: 121

Distribution of treatment modalities and cancer stages

Stage
Hormonal therapy
Open surgery
Radiation therapy
Watchful waiting
Others

Fig. 1

71
40‑94
B: 195
D: 83

207
168
20
12
13

A

B

C

D

8
5
4

49
136
16

77
27

73

Annual trends in stage distributions.
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Fig. 2. The 5year causespeciﬁ
c survival rate for the
216 patients with clinically localized disease was 100 ,
whereas the survival rates of the 121 patients with stage
C and 83 patients with D disease were 87 and 53 ,
respectively(Fig. 2). The5yearcumulativePSA failurefree survival rates for patients with clinically localized,
stageC, and stageD diseasewere71 , 52 and 26 ,
respectively.
When stratifying by treatment modality, the 5year
cumulative PSA failurefree survival rates for patients
with clinicallylocalized diseasewere68 forRRP and53
for hormonal therapy(p＝ 0.38). However, because
of its small number of patients, the radiation group was
removed from analysis (Fig. 3). With regard to presurgical PSA levels, the failurefree survival rates of
patients with a PSA of less than 10ng/ml were statisti-

cally better than those of patients with a PSA of more
than 20ng/ml(Fig. 4).
Among patients with stageC disease, thosetreatedby
surgerybased therapy with concomitant neoadjuvant/
adjuvant hormonal therapy, by neoadjuvant hormonal
therapy followed by radiationbased therapy, or by hormonal therapyalone, the5year cumulativecausespeciﬁ
c
survivalrates were93 , 100 , and 79 , respectively.
Statistically signiﬁ
cant diﬀerences were recognized
between surgery/radiationbased therapy and hormonal
therapy, although the PSA failurefree survival rates
were similar among the 3 groups (Fig. 5).
In patients with stage D disease, the 5year cumulative PSA failurefree and causespeciﬁ
c survival rates
were 26 and 53 , respectively. Most patients with
stage D disease were treated byendocrinebased therapy.

Fig. 2

Causespeciﬁ
c survival according to cancer stage.

Fig. 3 5year cumulative PSA failurefree survival rates for
patients with clinicallylocalized disease according to treatment.

Fig. 4 PSAfailurefree survival rates after radical prostatectomy
according to presurgical PSAvalues.

Fig.5 5year cumulative causespeciﬁ
csurvivalrates according to
treatment modalityin patients with Stage C disease.
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Discussion
This study represents the current status and comparable outcomes of therapies for patients with prostate
cancerin asingleinstituteovertenyearperiod, withinthe
PSAscreening era.
In Japan, the ageadjusted mortality rates due to
prostatecancer havegraduallyand steadilyincreased［2］.
Theincidenceofthediseasealso has increased, especially
since the 1990ʼ
s. In this study, similar trends were
observed. Several factors areinvolved in theincreases in
incidence and mortality rates; ﬁ
rst, the population of
older men has increased; second, PSA testing is widely
available in clinical practice; third, PSA screening has
resulted in stagemigration fromlateto earlystage, afact
observable in our current study as well as in reports
nationwide［2］.
Based on these trends, the number of surgical treatments has dramaticallyincreased. In addition, since2004
brachy therapy for localized prostate cancer has become
another available modality in Japan. Although not described in this study, brachytherapyis expected to bean
important part of treatment for localized prostate cancer.
Forclinicallylocalized disease, current results suggest
that hormonal therapy may be associated with a good
prognosis, although our surgicaltreatment series resulted
in 5year cumulative PSA failurefree survival rates
comparable to those in recent reports［4, 5］. Causespeciﬁ
c survival ofpatients with clinicallylocalized cancer
was, however, 100 irrespectiveofthetherapychosen.
The present data show that longterm and continuous
hormonal treatment is highlyeﬃcient in controlling localized prostatecancerand mayeven curethedisease, based
on the similarity between the 5year cumulative PSA
failurefree survival rate of this group and that of the
radical surgery group. Hormonal therapy is being used
with increasing frequencyas the primarymonotherapyin
patients with localized disease, but to datetherehas been
no randomized prospective trial examining the survival
beneﬁ
t. The present data show that longterm hormonal
therapy alone is highly eﬃcient in controlling localized
prostate cancer. Labrie et al. ［6］ reported in their
relatively small but longterm followup series that combined androgen blockade(CAB)showed thepossibilityof
longterm control of localized prostate cancer. When
CAB was continued, a much higher rate of success was
achieved, with an approximately 90 cure rate at treatment durations ranging from 6.5 to 11.7 years. Our
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current results areconsistent with theseﬁ
ndings, and our
data suggest that hormonal therapy may be a possible
modalityforstageB prostatecancer. Riskfactors suchas
natural history, comorbidity, life expectancy, and
improvement ofQOL for stageB patients when selecting
treatment modalities such as radical prostatectomy, hormonal therapyor radiation therapyshould beexaminedin
a larger controlled study.
For stage C disease, radical therapies such as radiation or surgery should be considered in conjunction with
hormonal therapy. We obtained signiﬁ
cantly better survivalrates in patients who underwent surgeryor radiation
in conjunction with neoadjuvant hormonaltherapythan in
those who received hormonal therapy alone. Several
studies haveinvestigated theutilityofhormonaltherapyin
patients with locally advanced disease. Several prospective randomized trials have recently demonstrated that a
signiﬁ
cant prolongation of life was observed in patients
with localized prostate cancer treated by surgery or
radiation in conjunction with hormonal therapy［7‑13］.
At the 5year followup, these studies showed improved
cancerspeciﬁ
c survival rates ranging between 37 and
81 . In comparison, our current results of surgery or
radiation used in conjunctionwithhormonaltherapyareso
signiﬁ
cant that multidisciplinarytherapyshould beconsidered for stage C disease.
For stageD disease, theincidenceofadvanced cancer
has decreased in the past decade. Survival rates for
patients with stage D prostate cancer were consistent or
slightly superior to those of prior reports (15 to 81
of patients alive at 2 years)［14］.
In summary, this uncontrolled singleinstitute study
revealed the following. 1) There was an obvious trend
toward an increasing number of patients with prostate
cancer, especially with localized cancer diagnosed by
PSA examination. 2)Patients with aPSA ofless than10
ng/ml showed good PSA failurefree survival rates after
radical prostatectomy. 3) Longterm hormonal therapy
alone, as well as with surgery, was highly eﬃcient in
controlling localized prostatecancer. 4)Radicaltherapies,
such as radiation or surgery in conjunction with neoadjuvant hormonaltherapy, producedbettersurvivalrates
in patients with locally advanced disease.

References
1. Jemal A, MurrayT, Samuels A, Ghafoor A, Ward E and Thun MJ:
Cancer statistics, 2003. CACancer J Clin (2003)53: 5‑26.

4

Edamura et al.: Long-term clinical outcomes of 420 consecutive prostate

October 2005
2. Kakizoe T, Yamaguchi N, Mitsuhashi F, Koshiji M, Oshima A and
Ohtaka M: Cancer statistics in Japan2001. Tokyo: Gan Kenkyu
Shinko Zaidan (Foundation for promotion of cancer research), Tokyo
(2001).
3. Sobin LH and Wittekind C: UICC; TNM Classiﬁ
cation of Malignant
Tumors, 5th Ed, John Wileyand Sons, Inc., NewYork(1997)pp 184
‑187.
4. Dʼ
Amico AV, Whittington R, Malkowicz SB, Cote K, Loﬀredo M,
Schultz D, Chen MH, Tomaszewski JE, Renshaw AA, Wein A and
Richie JP: Biochemical outcome after radical prostatectomyor externalbeamradiation therapyforpatients withclinicallylocalizedprostate
carcinoma in the prostate speciﬁ
cantigen era. Cancer(2002)95: 281
‑286.
5. Martinez AA, Gonzalez JA, Chung AK, Kestin LL, Balasubramaniam
M, Diokno AC, Ziaja EL, Brabbins DS and ViciniFA: Acomparison of
external beam radiation therapy versus radical prostatectomy for
patients with low risk prostate carcinoma diagnosed, staged, and
treated at a single institution. Cancer (2000)88: 425‑432.
6. Labrie F, Candas B, Gomez JLand CusanL: Cancombinedandrogen
blockade provide longterm control or possible cure of localized
prostate cancer?Urology(2002)60: 115‑119.
7. Kolata G: Prostate cancer consensus hampered by lack of data.
Science (1987)236: 1626‑1627.
8. Bolla M, Gonzalez D, Warde P, Dubois JB, MirimanoﬀRO, Storme
G, Bernier J, Kuten A, Sternberg C, Gil T, Collette L and Pierart M:
Improved survival in patients with locally advanced prostate cancer
treated with radiotherapy and goserelin. N Engl J Med (1997) 337:
295‑300.
9. Pilepich MV, Caplan R, Byhardt RW, Lawton CA, Gallagher MJ,

Produced by The Berkeley Electronic Press, 2005

Longterm Outcomes of Prostate Cancer 19 9

10.

11.

12.

13.

14.

MesicJB, Hanks GE, Coughlin CT, PorterA, ShipleyWUand Grignon
D: Phase III trial ofandrogen suppression using goserelin in unfavorable prognosis carcinoma of the prostate treated with deﬁ
nitive
radiotherapy: report ofRadiation TherapyOncologyGroup protocol85
‑31. J Clin Oncol (1997)15: 1013‑1021.
Labrie F, Candas B, Dupont A, Cusan L, Gomez JL, Suburu RE,
Diamond P, Levesque J and Belanger A: Screening decreases prostate cancer death: ﬁ
rst analysis of the 1988 Quebec prospective
randomized controlled trial. Prostate (1999)38: 83‑91.
Messing EM, Manola J, Sarosdy M, Wilding G, Crawford ED and
Trump D: Immediate hormonal therapy compared with observation
after radical prostatectomyand pelvic lymphadenectomyin men with
nodepositive prostate cancer. N Engl J Med(1999)341: 1781‑1788.
Granfors T, Modig H, Damber JE and Tomic R: Combined orchiectomy and external radiotherapy versus radiotherapy alone for
nonmetastatic prostate cancer with or without pelvic lymph node
involvement: a prospective randomized study. J Urol (1998) 159:
2030‑2034.
Hanks GE, Pajak TF, Porter A, Grignon D, Brereton H, Venkatesan
V, Horwitz EM, Lawton C, Rosenthal SA, Sandler HM and Shipley
WU; Radiation Therapy Oncology Group: Phase III trial of longterm
adjuvant androgen deprivation after neoadjuvant hormonal cytoreduction and radiotherapyin locallyadvanced carcinoma of the prostate:
the Radiation TherapyOncologyGroup Protocol 92‑02. J Clin Oncol
(2003)21: 3972‑3978.
Seidenfeld J, Samson DJ, Hasselblad V, Aronson N, Albertsen PC,
Bennett CL and Wilt TJ: Singletherapyandrogen suppression in men
with advanced prostate cancer: a systematic review and metaanalysis. Ann Intern Med (2000)132: 566‑577.

5

