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Context.— Interstitial radiation (implant) therapy is used to treat clinically local-
ized adenocarcinoma of the prostate, but how it compares with other treatments is
not known.

Objective.— To estimate control of prostate-specific antigen (PSA) after radical
prostatectomy (RP), external beam radiation (RT), or implant with or without neo-
adjuvant androgen deprivation therapy in patients with clinically localized prostate
cancer.

Design.— Retrospective cohort study of outcome data compared using Cox re-
gression multivariable analyses.

Setting and Patients.— A total of 1872 men treated between January 1989 and
October 1997 with an RP (n = 888) or implant with or without neoadjuvant andro-
gen deprivation therapy (n = 218) at the Hospital of the University of Pennsylvania,
Philadelphia, or RT (n = 766) at the Joint Center for Radiation Therapy, Boston,
Mass, were enrolled.

Main Outcome Measure.— Actuarial freedom from PSA failure (defined as PSA
outcome).

Results.— The relative risk (RR) of PSA failure in low-risk patients (stage T1c,
T2a and PSA level #10 ng/mL and Gleason score #6) treated using RT, implant
plus androgen deprivation therapy, or implant therapy was 1.1 (95% confidence in-
terval [CI], 0.5-2.7), 0.5 (95% CI, 0.1-1.9), and 1.1 (95% CI, 0.3-3.6), respectively,
compared with those patients treated with RP. The RRs of PSA failure in the
intermediate-risk patients (stage T2b or Gleason score of 7 or PSA level .10 and
#20 ng/mL) and high-risk patients (stage T2c or PSA level .20 ng/mL or Gleason
score $8) treated with implant compared with RP were 3.1 (95% CI, 1.5-6.1) and
3.0 (95% CI, 1.8-5.0), respectively. The addition of androgen deprivation to implant
therapy did not improve PSA outcome in high-risk patients but resulted in a PSA
outcome that was not statistically different compared with the results obtained us-
ing RP or RT in intermediate-risk patients. These results were unchanged when
patients were stratified using the traditional rankings of biopsy Gleason scores of
2 through 4 vs 5 through 6 vs 7 vs 8 through 10.

Conclusions.— Low-risk patients had estimates of 5-year PSA outcome after
treatment with RP, RT, or implant with or without neoadjuvant androgen depriva-
tion that were not statistically different, whereas intermediate- and high-risk patients
treated with RP or RT did better then those treated by implant. Prospective
randomized trials are needed to verify these findings.
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THEREAREnocompletedprospective
randomized trials, to our knowledge,
that compare definitive local treatment
options for clinically localized adenocar-
cinoma of the prostate. Retrospective
comparisons1,2 stratified by the known
prognostic factors and using actuarial
analyses have been published compar-
ing radical prostatectomy (RP) with ex-
ternal beam radiation therapy (RT).
However, a direct comparison of the re-
sults of ultrasound-guided interstitial
prostate radiation (implant) therapy
withRPorRTstratifiedbythepretreat-
ment prognostic factors has not been
previously reported.

See also pp 975 and 1008.

The utility of the pretreatment pros-
tate-specific antigen (PSA),3 biopsy
Gleason score,4 and American Joint
Commission on Cancer Staging (AJCC)
T stage5 in predicting postradiation6-10

and postoperative11-16 PSA outcome has
been previously published by several in-
vestigators.

The purpose of this study is to provide
PSA outcome data stratified by the pre-
treatment PSA, biopsy Gleason score,
and AJCC T stage in men treated with
RP,RT,or implanttherapywithorwith-
out the addition of neoadjuvant andro-
gen deprivation for clinically localized
prostate cancer.

METHODS
Patient Population

Between January 1989 and October
1997, 1872 men with clinically localized
prostate cancer underwent definitive
local therapy. Local therapy received
was RP (n = 888) or implant with or with-
out neoadjuvant androgen deprivation
therapy (n = 218) at the Hospital of the
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University of Pennsylvania (HUP), Phila-
delphia, or conformal RT (n = 766) at the
Joint Center for Radiation Therapy, Bos-
ton, Mass.

Staging
Inallcases,stagingevaluationincluded

a history and physical examination in-
cluding a digital rectal examination, se-
rum PSA, computed tomographic scan of
the pelvis or an endorectal and pelvic coil
magnetic resonance imaging scan of the
prostateandpelvis,bonescan,andatran-
srectal ultrasound-guided needle biopsy
of the prostate with Gleason score histo-
logic grading.4 A sextant biopsy was per-
formed using a 18-gauge Tru-Cut needle
(Travenol Laboratories, Deerfield, Ill)
via a transrectal approach. The clinical
stagewasobtainedfromthedigital rectal
examination findings using the 1992
AJCCstagingsystem.5 Radiologicandbi-
opsy information was not used to deter-
mine clinical stage. The PSA level was
obtained on an ambulatory basis prior to
radiologic studies and the biopsy proce-
dure.AllPSAmeasurements3 weremade
using the Hybritech (San Diego, Calif),
Tosoh (Foster City, Calif), or Abbott
assays (Chicago, Ill).

Treatment
Arefereegenitourinarypathologistre-

viewed the diagnostic biopsy specimens
forallpatientsundergoingsurgeryor im-
plant at the HUP (J.E.T.) and RT at the
Joint Center for Radiation Therapy
(A.A.R.). Surgical treatment consisted of
a radical retropubic prostatectomy and
bilateral pelvic lymph node sampling.

All patients managed with definitive
RT were treated using at least 10-MV
photons and a conformal shaped 4-field
technique. Those patients with AJCC
clinical stage T1c, T2a disease who also
had a PSA level of 10 ng/mL or less and
biopsy Gleason score of 2 to 6 were
treated to the prostate only with a 1.5-
cm margin. The median prescription
dose was 66 Gy (66-70 Gy) and was de-
livered using 2-Gy fractions. All other
patients with clinically localized disease
received a median prescription dose of
45 Gy (45-50.4 Gy) in 1.8-Gy fractions to
the prostate and seminal vesicles plus a
1.5-cm margin. This was followed by
treatment to the prostate alone using a
shrinking field technique with a 1.5-cm
margin to a median prescription dose of
22 Gy (18-22 Gy) in 1.8- to 2.0-Gy frac-
tions. A 95% normalization was used.

Implant therapy was performed using
palladium103(103Pd)seeds,aperinealtem-
plate-guided, peripheral-loading tech-
nique, and a Bruel & Kjaer 8551 transrec-
tal ultrasound unit (Naerum, Denmark).
The minimum peripheral dose to the pros-
tatic capsule was 115 Gy. A transrectal ul-
trasound probe was used to image the
prostate at 5-mm intervals preopera-
tivelytoascertaintheoptimalnumberand
locationofseedsneededtodeliverthemini-
mum peripheral dose to the entire pros-
tate gland volume. Individual seed
strength ranged from 58 to 61 MBq. The
total amount implanted ranged from 1306
to 7189 MBq. Postimplant dosimetry was
performed on all patients based on films
obtained at 4 weeks after the implant. For
the first 143 patients this consisted of or-
thogonal films, and for the latter 75 pa-

tients,computedtomographywasused.Of
the 218 patients who received implant
therapy, 152 (70%) received neoadjuvant
androgen deprivation for a median of 3
months (2-10 months). Hormonal therapy
consisted of a luteinizing hormone-
releasing hormone agonist that was pre-
ceded by the use of a nonsteroidal antian-
drogen for 7 to 10 days. Ninety-six (63%)
of 152 patients received 3 months of neo-
adjuvant androgen deprivation therapy.
Theremaining2(1.33%),15(10%),14(9%),
20 (13%), 1 (1%), 2 (1.33%), and 2 (1.33%)
received 2, 4, 5, 6, 7, 9, or 10 months of neo-
adjuvant androgen deprivation therapy,
respectively.

Follow-up
The median follow-up of the 888 surgi-

cally managed patients at HUP was 38
months (8-100 months). The median fol-
low-upforthe766and218radiation-man-
aged patients at the Joint Center for Ra-
diation Therapy and HUP was 38 months
(8-75 months) and 41 months (3-72
months), respectively. The patients were
seen 1 month postoperatively or after the
end of radiation therapy, then at 3-month
intervals for 2 years, every 6 months for
5 years, and annually thereafter. At each
follow-up a serum PSA was obtained
prior to performing the digital rectal ex-
amination. All pretreatment PSA values
were obtained within 1 month of the date
of surgery or start of radiation. No pa-
tient was lost to follow-up and all patients
were alive at the time of this analysis.

Statistical Analyses
In order to have the multivariable

analysis results of the Cox proportional

Table 1.—Clinical Pretreatment Characteristics of the 1872 Patients Used in the Time to Prostate-Specific Antigen (PSA) Failure Analyses Are Shown Stratified
by Type of Treatment

Clinical Factor

No. (%) of Patients Receiving Treatment *

Radical Prostatectomy
at the Hospital of the

University of Pennsylvania
(N = 888)

External Beam Radiation
Therapy at the Joint Center

for Radiation Therapy
(N = 766)

Interstitial
Radiation
(Implant)
(N = 66)

Interstitial Radiation (Implant)
Plus Neoadjuvant Androgen

Deprivation Therapy
(N = 152)

PSA, ng/mL
.0 − 4 85 (10) 77 (10) 5 (8) 16 (10.5)

4.1-10 510 (57) 329 (43) 37 (56) 111 (73)

10.1-20 210 (24) 198 (26) 16 (24) 24 (16)

.20 83 (9)* 162 (21)† 8 (12)‡ 1 (0.5)§

Gleason score
2-4 164 (19) 109 (14) 6 (9) 10 (7)

5-6 517 (58) 376 (49) 47 (71) 110 (72)

7 133 (15) 192 (25) 10 (15) 29 (19)

8-10 74 (8) 89 (12) 3 (5) 3 (2)

American Joint Commission
on Cancer Staging T stage

T1c 256 (29) 222 (29) 15 (23) 57 (37.5)

T2a 388 (44) 246 (32) 35 (53) 68 (45)

T2b 93 (10) 141 (18) 5 (7) 7 (4.5)

T2c 151 (17) 157 (21) 11 (17) 20 (13)

*PSA range of 20.3 to 243 ng/mL and median of 29.8 ng/mL.
†PSA range of 20.1 to 561 ng/mL and median of 32.6 ng/mL.
‡PSA range of 20.4 to 96.7 ng/mL and median of 26 ng/mL.
§PSA value of 26.9 ng/mL and median of 26.9 ng/mL.
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hazards regression model be applicable
in the clinical setting for an individual pa-
tient,3 risk groups were defined. These
risk groups were established from a re-
view of the literature6-19 and were based
on the known prognostic factors: PSA
level, biopsy Gleason score, and 1992
AJCC T stage. Patients with AJCC clini-
cal T stage T1c, T2a and PSA level of 10
ng/mLor lessandbiopsyGleasonscoreof
6 or less have been identified to be at low
risk (,25% at 5 years) for posttherapy
PSA failure. Conversely, patients with
AJCC stage T2c disease or a PSA level of
more than 20 ng/mL or a biopsy Gleason
score of 8 or more have a risk higher than
50% at 5 years of posttherapy PSA fail-
ure. The remaining patients with PSA
levels higher than 10 and 20 ng/mL or
lower, a biopsy Gleason score of 7, or
AJCC clinical stage T2b have been found
to have an intermediate risk (25%-50% at
5 years of posttherapy PSA failure). Pa-
tients with AJCC clinical stage T1a, T1b
were not managed using implant therapy
because of the significant rate or urinary
incontinence noted17 using this approach
in patients with a history of a transure-
thralresectionoftheprostate.Therefore,
patients with AJCC clinical stage T1a,

T1b disease managed with RP or RT
were excluded from the study to ensure
statistically valid comparisons.

A Cox regression multivariable analy-
sis20 was used to compare PSA outcome
among the therapies within each risk
group.Foreachanalysistheassumptions
of the Cox model were tested and satis-
fied. Coefficients from the Cox regres-
sion model were used to calculate the
overall relative risk of PSA failure for
patients managed with RT or implant
with or without neoadjuvant androgen
suppression as compared with patients
managed with RP. For the purposes of
the multivariable analysis, the type of
therapywastreatedasacategoricalvari-
able indicating RP at HUP, RT, implant,
or implant plus neoadjuvant androgen
deprivation. Radical prostatectomy at
HUP was defined as the baseline group
for the purposes of the multivariable
analyses. Patients were also stratified
and analyzed with the traditional rank-
ingsofabiopsyGleasonscoreof2through
4, 5 through 6, 7, and 8 through 10.

Prostate-specificantigenfailurewasde-
fined according to the American Society
of Therapeutic Radiation and Oncology
1996 consensus statement21 for all study

patients.Thedefinitionrequiredthatapa-
tient have 3 consecutive rising PSA val-
ues each obtained at least 3 months apart
before PSA failure was scored. The time
of PSA failure was defined as the mid-
point between the time of the PSA nadir
value and the time of the first rising PSA
value. Time zero was defined as the date
of diagnosis for all study patients.

Pairwise comparisons were made us-
ing the log-rank test. In the case where a
number of comparisons were made, the
level of significance in order to be called
statisticallysignificantwas loweredfrom
the convention of .05 to .05 divided by the
number of comparisons following the
Bonferonni adjustment.22 For the pur-
poseof illustration,estimatesofPSAout-
come were calculated using the Kaplan-
Meier23 actuarial method and graphically
displayed. In the low-, intermediate-, and
high-risk patient groups the sample size
and the number of events in this study
was sufficient to detect a 12%, 17%, and
15% difference in PSA survival, respec-
tively, with 80% power at a .05 level of
significance. This was calculated for a
baseline PSA survival of 85%, 60%, and
30% at 5 years in the low-, intermediate-,
and high-risk patients, respectively.

Table 2.—Detailed Description of the Clinical Pretreatment Characteristics of the 1872 Patients Used in the Time to Prostate-Specific Antigen (PSA) Failure Analy-
ses Stratified by Risk Group and the Type of Treatment

Level of Risk

No. (%) of Patients Receiving Treatment *

Radical Prostatectomy
at the Hospital of the

University of Pennsylvania

External Beam Radiation
Therapy at the Joint Center

for Radiation Therapy

Interstitial
Radiation
(Implant)

Interstitial Radiation (Implant)
Plus Neoadjuvant Androgen

Deprivation Therapy

Low (n = 402) (n = 225) (n = 32) (n = 91)

PSA .0-4 68 (17) 42 (19) 4 (13) 12 (13)

PSA 4.1-10 334 (83) 183 (81) 28 (87) 79 (87)

Biopsy Gleason score 2-4 104 (26) 53 (24) 4 (12) 7 (8)

Biopsy Gleason score 5-6 298 (74) 172 (76) 28 (88) 84 (92)

American Joint Commission on
Cancer Staging (AJCC) T1c, T2a

402 (100) 225 (100) 32 (100) 91 (100)

Intermediate (n = 247) (n = 232) (n = 15) (n = 38)

PSA .0-4 9 (4) 23 (10) 1 (7) 1 (3)

PSA 4.1-10 100 (40) 82 (35) 4 (27) 19 (50)

PSA 10.1-20 138 (56) 127 (55) 10 (66) 18 (47)

Biopsy Gleason score 2-4 31 (13) 31 (13) 3 (20) 3 (8)

Biopsy Gleason score 5-6 126 (51) 91 (39) 6 (40) 12 (32)

Biopsy Gleason score 7 90 (36) 110 (48) 6 (40) 23 (60)

AJCC T1c, T2a 179 (72) 138 (59) 12 (80) 31 (82)

AJCC T2b 68 (28) 94 (41) 3 (20) 7 (18)

High (n = 239) (n = 309) (n = 19) (n = 23)

PSA .0-4 8 (3) 12 (4) 0 (0) 3 (13)

PSA 4.1-10 76 (32) 64 (21) 5 (26) 13 (57)

PSA 10.1-20 72 (30) 71 (23) 6 (32) 6 (26)

PSA .20 83 (35) 162 (52) 8 (42) 1 (4)

Biopsy Gleason score 2-4 29 (12) 25 (8) 0 (0) 0 (0)

Biopsy Gleason score 5-6 93 (39) 113 (36) 12 (63) 14 (61)

Biopsy Gleason score 7 43 (18) 82 (27) 4 (21) 6 (26)

Biopsy Gleason score 8-10 74 (31) 89 (29) 3 (16) 3 (13)

AJCC T1c, T2a 63 (26) 105 (34) 6 (31) 3 (13)

AJCC T2b 25 (11) 47 (15) 2 (11) 0 (0)

AJCC T2c 151 (63) 157 (51) 11 (58) 20 (87)

*n indicates sample sizes stratified by risk and treatment.
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RESULTS
Risk Group Analysis

The clinical pretreatment characteris-
tics of the 1872 patients used in the time
to PSA-failure analyses are listed in
Table 1 and are stratified by the type
of treatment. Table 2 lists the clinical
characteristics of the study patients
within each risk group. The pairwise P
values from the comparative analyses of
the proportion of patients having a spe-
cific pretreatment clinical characteristic
betweenthetreatmentgroupsareshown
in Table 3. After adjustment for the mul-
tiple comparisons,22 no significant differ-
ences were noted in low-risk and inter-
mediate-riskpatients.High-riskpatients
managed with implant plus neoadjuvant
androgen deprivation had an increased
proportion of patients with PSA levels
lower than 10 ng/mL and decreased pro-
portion of patients with a PSA level of
more than 20 ng/mL compared with pa-
tients managed with RP (P = .003) or RT
(P = .0002). Both of these differences

could bias the comparisons of PSA sur-
vival in favor of the implant plus neoad-
juvant androgen suppression patient
cohort. The use of multiple comparisons
between treatment modalities (n = 6) re-
quired that the level of statistical signifi-
cance as per Bonferonni adjustment22 be
redefined as lower than .008.

Time to PSA Failure Analyses
Table 4 lists the P values from the Cox

regression multivariable analyses evalu-
ating the effect of the treatment type on
time to posttherapy PSA failure strati-
fied by risk group. The relative risks of
PSA failure with a 95% confidence inter-
val are also listed. No significant differ-
ence(P$.25) inoutcomewasnotedinlow-
riskpatients(T1c,T2aandPSAlevel#10
ng/mL and Gleason score #6) across all
treatment modalities. The 95% confi-
dence intervals for the relative risk of
PSA failure relative to RP for all patients
included 1.0. High-risk patients (T2c,
PSA level .20 ng/mL, or Gleason score

$8), however, treated using a RP or RT
did significantly better (P#.01) then
thosemanagedwithimplantwithorwith-
out neoadjuvant androgen deprivation.
Specifically, high-risk patients managed
with implant therapy had at least a 2.2-
fold increased risk of PSA failure com-
pared with those treated with RP even
if neoadjuvant androgen deprivation
therapy was used. Intermediate-risk pa-
tients (T2b, Gleason score of 7, or PSA
level .10 and #20 ng/mL) did signifi-
cantly worse (P#.003) if managed by
implant alone, but fared equivalently
(P = .18) to those patients managed with
RP if androgen deprivation was also ad-
ministered. Intermediate-risk patients
managed with implant therapy alone had
a 3.1-fold increased risk of PSA failure
compared with those patients managed
with RP. These results remained un-
changed when patients were stratified
using the traditional groups of biopsy
Gleason score. Specifically, patients with
biopsy Gleason score of 2 through 6 had
nostatisticaldifferenceintheirestimates
of PSA failure-free survival across all
the treatment modalities evaluated in
this study. However, patients with bi-
opsy Gleason scores of 8 through 10 who
weremanagedwith implantwithorwith-
out neoadjuvant androgen deprivation
therapyhadalowerPSAfailure-freesur-
vival that approached statistical signifi-
cance(P#.07)whencomparedwiththose
patients managed with RP or RT. Pa-
tients with biopsy Gleason scores of 7 did
not have statistically different PSA fail-
ure-free survival when managed with
RP, RT, or implant plus neoadjuvant
androgen deprivation therapy (P$.59).
However these patients did statistically
worse (P#.003) if managed by implant
alone. This analysis was repeated using
the traditional Gleason score groupings
for patients with PSA levels lower than
20 ng/mL and the results remained un-
changed.

For the purpose of illustration, esti-
mates of PSA outcome with pairwise
P values evaluating the comparisons
between treatment types were calcu-
lated using the Kaplan-Meier23 actuarial
method and are graphically displayed
by risk group in Figures 1 through 3 and
by biopsy Gleason score in Figures 4
through 7.

COMMENT
Several studies from the urologic12-16

and oncologic6-11,17-19 literature support
that the combination of the AJCC clinical
T stage, pretreatment PSA, and biopsy
Gleason score can predict the pathologic
organ confinement rate, biochemical fail-
urerate,andsubsequentmetastaticrates
in patients managed with definitive local
therapy for clinically localized prostate

Table 3.—Pairwise P Values Comparing the Proportion of Patients With the Given Pretreatment Clinical
Characteristic Shown in Table 2 Across Treatment Modalities*

Level of Risk
Prostate-Specific

Antigen
Gleason

Score
Clinical
Stage

Low
Radical prostatectomy (RP) vs external beam

radiation therapy (RT)
.58 .52 .99

RP vs interstitial radiation (implant) .58 .09 .99

RP vs implant and neoadjuvant androgen
deprivation therapy (H)

.38 .009 .99

RT vs implant .39 .16 .99

RT vs implant plus H .24 .01 .99

Implant vs implant plus H .92 .80 .99

Intermediate
RP vs RT .19 .27 .009

RP vs implant .48 .56 .57

RP vs implant plus H .60 .02 .23

RT vs implant .69 .77 .11

RT vs implant plus H .13 .30 .009

Implant vs implant plus H .28 .34 .99

High
RP vs RT .003 .09 .01

RP vs implant .78 .97 .94

RP vs implant plus H .003 .04 .05

RT vs implant .55 .09 .85

RT vs implant plus H .0002 .69 .009

Implant vs implant plus H .006 .99 .06

*Because of the multiple comparisons, the level of significance as per Bonferonni method22 was defined as ,.05
divided by 6 or ,.008.

Table 4.—P Values From the Cox Regression Analyses Evaluating the Ability of a Treatment Modality to
Predict the Time to Posttherapy Prostate-Specific Antigen (PSA) Failure Stratified by Risk Group*

Treatment

RR (95% CI) [P Value]

Low Risk Intermediate Risk High Risk

External beam radiation therapy at
the Joint Center for Radiation Therapy

1.1 (0.5-2.7) [.79] 0.8 (0.5-1.2) [.26] 0.9 (0.7-1.1) [.26]

Interstitial radiation (implant) 1.1 (0.3-3.6) [.91] 3.1 (1.5-6.1) [.006] 3.0 (1.8-5.0) [.0002]

Implant plus neoadjuvant androgen
deprivation therapy

0.5 (0.1-1.9) [.21] 1.6 (0.8-3.3) [.22] 2.2 (1.2-4.0) [.02]

*Radical prostatectomy at the Hospital of the University of Pennsylvania is the baseline group. RR indicates relative
risk; CI, confidence interval. RR is defined as the proportional increase in PSA failure expected with a given treatment
modality when compared with radical prostatectomy.
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cancer. Therefore, when attempting to
compare PSA outcome across different
treatment modalities, it is important to
control for the values of these 3 prognos-
tic factors. Using the results of the pub-
lished literature,6-19 the risk of postradia-
tion and postoperative PSA failure was
classified into 3 groups based on the pre-
treatment prognostic factors.

Using a multivariable time-to-PSA-
failure analysis to compare PSA out-
come after RP, RT, or implant with or
without neoadjuvant androgen depriva-
tion therapy for patients stratified by the
defined pretreatment risk groups, sev-
eral observations were noted. First, the
group of patients defined to be at low risk
for posttherapy PSA failure were esti-

mated to derive equal benefit from treat-
ment with RP, RT, or implant (Figure 1)
at 5 years. Moreover, the addition of neo-
adjuvant androgen deprivation to im-
plant therapy in low-risk patients pro-
vided no further benefit in the estimated
5-year PSA outcome. Second, patients at
high risk for posttherapy PSA failure did
significantly worse with implant therapy
despite the addition of neoadjuvant hor-
monal deprivation when compared with
patients treated with RP or RT (Figure
3). A statistically significant increase in fa-
vorable prognostic factors was present in
the high-risk patients managed with im-
plantplusneoadjuvantandrogensuppres-
sion (ie, PSA level ,10 ng/mL) com-
pared with patients managed with RP or

RT (Tables 2 and 3). Despite this poten-
tial bias in favor of the patients managed
with implant plus neoadjuvant androgen
suppression, thePSAoutcomeofthesepa-
tients was still inferior to those patients
managed with RP or RT. Finally, pa-
tients in the intermediate category for
posttherapy PSA failure did signifi-
cantly worse when managed with im-
plant alone as compared with patients
managed with RP, RT, or implant plus
neoadjuvant androgen deprivation (Fig-
ure 2). While a statistical difference may
exist for intermediate-risk patients man-
aged with implant plus neoadjuvant an-
drogen deprivation therapy vs RP or RT,
this study was not adequately powered to
detect this difference.

Further follow-up is needed to ascer-
tain if these results are maintained. In
particular, low-risk patients can sustain
late PSA failures (ie, beyond 5 years).
Moreover, men with low-grade or low-
risk disease have a relatively low rate of
PSA progression requiring numbers of
patients much larger than presented in
this study in order to prove a statistical
difference. Therefore, while small differ-
ences may exist, they are unlikely to
reach statistical significance. In addi-
tion, the intermediate-risk patients man-
aged with a median of 3 months of neo-
adjuvant androgen deprivation and
implant therapy may be experiencing a
hormone-induced delay in PSA failure
and not a true therapeutic gain. With only
9 patients at risk after 2 years in the im-
plant plus androgen deprivation group
compared with 116 and 77 in the RP and
RT managed groups, respectively, it is
too soon to make conclusions regarding
the relative efficacy of these 3 treat-
ments. Therefore, because of the small
numbers and relatively short follow-up,
particularly in the patients receiving neo-
adjuvant androgen deprivation, the re-
sults must be viewed as preliminary.
However, these early data suggest that
in high-risk patients, who are in greater
need of treatment and who have the most
to lose by ineffective therapy, implant
therapy with or without the addition of
a median of 3 months of neoadjuvant an-
drogen deprivation was less effective
than RP or RT at maintaining PSA-
based survival. When examining the PSA
failure-free survival using the tradi-
tional groupings of biopsy Gleason score,
the exact results were found as those
noted when the data were analyzed ac-
cording to the risk groups lending fur-
ther support to this study’s findings.

Several issues remain that are not ad-
dressed by the data in this study. First,
the comparison of PSA outcome for ex-
pectantmanagementvstreatment is lack-
ing. This comparison would be particu-
larly relevant in the low-risk patients
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modality. All pairwise P values are more than .25.
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Figure 2.—Estimated prostate-specific antigen out-
come for intermediate-risk patients. Pairwise P val-
ues are as follows: radical prostatectomy (RP) vs
external beam radiation therapy (RT), .26; RP vs
implant plus androgen ablation, .18; RP vs implant,
.003; RT vs implant plus androgen ablation, .009;
RT vs implant, .002; and implant plus androgen ab-
lation vs implant, .14.
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Figure 3.—Estimated prostate-specific antigen out-
come for high-risk patients. Pairwise P values are
as follows: radical prostatectomy (RP) vs external
beam radiation therapy (RT), .25; RP vs implant
plus androgen ablation, .01; RP vs implant, .005; RT
vs implant plus androgen ablation, .007; RT vs im-
plant, less than .001; and implant plus androgen
ablation vs implant, .41.
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Figure 4.—Estimated prostate-specific antigen out-
come for patients with biopsy Gleason score 2
through 4. All pairwise P values are more than .46.
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where 5-year PSA-progression rates nu-
mericallyapproximatethe10-yearclinical-
progression rates noted from expectant
management series.24,25 Second, the PSA
outcomesofthenowwidelypracticedcom-
binationtherapiesofRTplus implantwith
or without neoadjuvant androgen depri-
vation therapy need to be prospectively
compared with the PSA outcomes
achieved after RP, RT, or implant. These
comparisons would be particularly rel-
evant in the high-risk and intermediate-
risk groups where implant therapy alone
may be insufficient. A final unanswered
question remains. That is whether the use
of 103Pd as opposed to the conventional io-
dine 125 (125I) affected the PSA outcome
data reported in this study. The physical
characteristicsof these2radionuclidesdif-

fer in that the half life and mean photon
energy are 60 days, 27 keV and 17 days,
21 keV for 125I and 103Pd, respectively.
These differences result in an initial dose
rate of 0.0772 Gy/h and 0.197 Gy/h for 125I
and 103Pd, respectively. It is therefore con-
ceivable that the higher dose rate of pal-
ladium could have affected the results.
Further investigations of these issues are
needed.

Nevertheless, considering the wide-
spread increase in the use of implant
therapy throughout the United States,
these data serve to heighten awareness
to the possibility that this form of pros-
tate cancer therapy may only be clini-
cally efficacious in a select subgroup of
patients and possibly inadequate in oth-
ers. While no definitive conclusions can
be reached using nonrandomized retro-
spective data, these analyses can pro-
vide the basis on which to design pro-
spective randomized clinical trials that
could definitively compare PSA, cause-
specific, and overall survival outcomes
among treatment modalities.
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Figure 5.—Estimated prostate-specific antigen out-
come for patients with biopsy Gleason score 5
through 6. All pairwise P values are more than .06.
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Figure 6.—Estimated prostate-specific antigen out-
come for patients with biopsy Gleason score 7.
Pairwise P values are as follows: radical prostatec-
tomy (RP) vs external beam radiation therapy (RT),
.59; RP vs implant plus androgen ablation, .95; RP
vs implant, .002; RT vs implant plus androgen ab-
lation, .79; RT vs implant, .003; and implant plus
androgen ablation vs implant, .03.
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Figure 7.—Estimated prostate-specific antigen out-
come for patients with biopsy Gleason score 8
through 10. Pairwise P values are as follows: radi-
cal prostatectomy (RP) vs external beam radiation
therapy (RT), .71; RP vs implant plus androgen ab-
lation, .07; RP vs implant, .06; RT vs implant plus
androgen ablation, .06; RT vs implant, .05; and im-
plant plus androgen ablation vs implant, .69.
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