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Introduction: To date, randomized trials comparing
radiotherapy to surgery for adenocarcinoma of the
prostate are few. Lacking, are randomized comparisons
between treatment modalities for the patient with high-
risk locally advanced disease. Hence, there is a need to
determine which approach offers superior results in these
patients who comprise a significant proportion of those
dying of prostate cancer. In this short review we highlight
key studies that may provide interim answers while
awaiting definitive results from randomized studies.

Material and methods: A MEDLINE literature review
was performed of studies evaluating current treatment
modalities for high-risk (TNM stage >T2b, PSA>10,
Gleason =8) prostate cancer. Publications from 1975 to
present were searched using the keywords: prostate
cancer, locally advanced prostate cancer, high-risk

prostate cancer, prostatectomy, external beam radiation,
brachytherapy, and PSA-doubling time.

Results: Comparisons of different treatment modalities
are difficult due to many factors, from uncertainties in
clinical staging to the questionable equivalence of PSA
failure. However, the general consensus is that low dose
rate brachytherapy monotherapy is not ideal for high-
risk patients. There are several options for combination
therapy which show moderately good survival results.
Because of the lack of prospective randomized trials
comparing these approaches, matched analyses with
uniform patient treatment and pathological review may
provide an interim answer.

Conclusion: The optimal management for patients with
locally advanced prostate cancer is unclear. While
randomized clinical trials will eventually shed light on
this question, interim solutions may provide some
answers in the short term.
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Introduction

Despite downward stage migration, there are still a
significant number of men presenting with locally
advanced disease.! These patients are at greater risk
for local recurrence after definitive therapy, and are
more likely to harbor occult metastasis. In patients
with organ-confined prostate cancer, both surgery and
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radiation provide excellent cancer control. However,
after radical prostatectomy (RP) for stage T2c disease,
only 46%-49% of patients have demonstrated
biochemical progression-free survival at 10 and 7
years respectively.>® Similar survival rates have been
published for multimodality radiotherapy (RT)
protocols with and without neoadjuvant hormonal
ablation,*> however randomized study designs and
long-term follow up are lacking.

When primary definitive therapy for high-risk
adenocarcinoma of the prostate is considered,
comparisons between surgery and radiation are
difficult. Discovery of newer pre- and post-treatment
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risk factors for early failure (making comparisons with
legacy prognostic factors difficult), varied definitions
of failure, and lack of large randomized trails
contribute to this. Current approaches to the
treatment of locally advanced prostate cancer are
prostatectomy with and without neoadjuvant and
adjuvant androgen ablation, external beam
radiotherapy with and without brachytherapy boost
or external beam radiotherapy with neoadjuvant and
adjuvant androgen ablation. To date, only one
randomized trial has been published comparing
radical prostatectomy and radiation therapy in
patients with locally advanced disease.®

Monotherapy versus combined modality
treatments

Growing evidence from large randomized trials,”8 has
demonstrated that combination therapy, as opposed
to monotherapy provides superior survival in high
risk patients. Studies have demonstrated biochemical
free survival rates (bRFS) of 44%-64% at 7-10 years in
patients with pretreatment characteristics such as
clinical stage T2¢c, PSA >10 ng/ml, or Gleason score
=8, when treated with RP monotherapy.>*1° More
favorable survival rates for RP patients with T2c
disease have been cited,!! but 60% of the patients in
the study were treated with adjunctive hormonal
ablation therapy.

Outcomes for patients with high-risk prostate
cancer have been improved by advances in external
beam radiotherapy (EBRT) such as three-dimensional
conformal radiotherapy with dose escalation, and
intensity modulated radiation therapy (IMRT). In a
large randomized trail at MD Anderson, EBRT dose
escalation from 70 Gy to 78 Gy in patients with
pretreatment PSA >10 ng/ml produced improved
survival results of 64% bRFS in the 78 Gy group
compared to 46% bRFS in the 70 Gy group'? at 6 years.
Brachytherapy monotherapy is designed to treat
intracapsular tumor, and is not inherently effective
treatment for locally advanced disease. Indeed, one
study revealed the relative risk of PSA failure in
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 alone compared with
RP were 3.1 and 3.0, respectively.!®

Both the use of neoadjuvant (NHT) and adjuvant
hormonal therapy with RP have been studied in an
attempt to prevent or delay the recurrence of prostate
cancer in the high-risk patient. Randomized studies
with 3-4 months of NHT prior to surgery in patients
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with clinically-localized (T2b) prostate cancer have
demonstrated a decrease in positive margins, but no
advantage in survival.!*#!> One study which
specifically targeted patients with clinical stage T3 and
T4 disease, determined the 5-year survival estimate
after RP and 4 months of adjuvant hormonal therapy
to be 90%.'® NHT has also been used with EBRT in
patients with T3 and T4 disease, or Gleason score 8-
10, and has been shown to significantly improve
survival in prospective randomized trials by the
European Organization for Research and Treatment
of Cancer (EORTC) and the Radiation Therapy
Oncology Group (RTOG).”'7 Questions remain
regarding how the biologic effect of androgen
deprivation improves outcome in this setting. For
example, it is unclear whether androgen deprivation
affects the prostate itself, improving local cure, or
systemic disease, or both. A potential disadvantage
of NHT and RP is that hormonal ablation therapy
alters prostate pathology resulting in an un-
interpretable Gleason score in the prostatectomy
specimen. This would hamper postoperative risk
stratification and need for additional treatment.

Combination brachytherapy and EBRT in the high-
risk patient is an available option, but one that has
not been widely studied. The study with the longest
follow-up is a multi-institutional observational cohort
study from Seattle, WA.'® High-risk patients (T2b,
PSA>10ng/ml, Gleason 8-10) were found to have a
48% DRFS at 10 years. Unlike this study where
androgen deprivation was not used, we have used a
multimodality approach combining brachytherapy,
EBRT (90 Gy), and neoadjuvant/adjuvant hormonal
ablation therapy. Our early results indicate a 24-
month recurrence-free survival of 88% before “PSA
bounce” correction, and 92% after bounce correction.*
In conclusion, it would appear that perhaps combined
modality radiotherapeutic treatments offer an
advantage over single modality approaches.
Furthermore, androgen ablation appears to offer
advantages when applied in conjunction with
radiotherapy.

Surgery versus radiotherapy treatments

Few published studies have presented direct
comparisons between surgery and radiation for
adenocarcinoma of the prostate, much less for prostate
cancer that is of clinical stage greater than T2b.
Furthermore, only one, by Akakura et al, is a
randomized trial.® This randomized trial was
designed to compare RP versus EBRT in patients with
stage B2 and C prostate cancer. Hormonal ablation
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was used in both groups before and after the primary
therapy. The median follow up period was 58 months,
and survival analysis revealed progression-free
survival rates of 91% in the RP group versus 85% in
the EBRT group. This study was limited by a small
sample size, and the differences in survival analysis
between the two groups were not shown to be
statistically significant. Alarger, retrospective, multi-
institutional comparison of RP, EBRT, and
brachytherapy has been published by D’ Amico etal.'®
The study presented a large cohort, and patients were
stratified into low, intermediate, or high-risk for post
therapy PSA failure based on pre-therapy PSA level,
biopsy Gleason score, and clinical stage. In the high-
risk cohort (stage T2¢c, PSA >20ng/ml, or Gleason =8),
brachytherapy patients exhibited higher rates of PSA
recurrence than with RP, even in patients who received
neoadjuvant hormone ablation in conjunction with
brachytherapy. 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 using RP or RT in intermediate-risk
patients (stage T2b or Gleason score of 7 or PSA level
>10 and <20 ng/mL).

In a pilot experience at our institution comparing
RP with BT or combination BT (EBRT + BT), groups
displayed estimated bRFS of 72% for the RP group,
72% for the combination BT group and 25% for the
BT monotherapy group at 4 years. This data suggests
(as has been found by others) that brachytherapy
monotherapy appears inferior to the other two
approaches in the high-risk patient. Biochemical
failure for those results was defined as PSA>0.20. All
these patients had pathology review by one
genitourinary pathologist. Interestingly, the EBRT +
BT group displayed the highest pre-treatment risk
parameters compared to the other two groups. Of
note is the fact that patients treated with radiotherapy
had 2-3 months of neoadjuvant androgen ablation
followed by a similar duration of adjuvant treatment.
In addition to the overall analysis, a matched (for
grade, stage and PSA) cohort analysis was performed
between RP and combination brachytherapy, and the
bRFS at 4 years were 72% and 78% respectively.

Does PSA failure after surgery or radiation
have equivalent significance with respect to
survival?

PSA failure after definitive treatment may occur from
either localized or metastatic foci of disease. In
addition, tumors that persist after radiation may have
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a different biology than those that survive surgical
removal. Conceivably, the cancer biology of local
recurrences after surgery would be similar to the initial
tumors while those after radiation may have been
altered by the radiation to either a more indolent or
aggressive form of the disease. Therefore, we sought
to determine a surrogate approach that would provide
a practical way to assess the clinical impact of the PSA
failure after surgery or radiation.

To do this we reasoned that it may be useful to
compare the PSA doubling times of patients which
have biochemical failure following localized treatment
for high-risk prostate cancer in the matched cohort
study described above. This approach appears
reasonable since estimates of disease-specific
mortality rates can be made using PSA-doubling
time!” which would provide some clues as to whether
“all PSA failures are created equal”.

Using our pilot data on matched cohorts of high-
risk patients treated with either RP or EBRT + BT, we
have found that patients in the RP group displayed
more rapid PSA-doubling times than patients treated
with combination EBRT + BT suggesting the latter
would have reduced disease specific mortality. This
observation raises interesting questions regarding
how radiation may impact prostate tumor
characteristics and appears not to support the notion
that prostate cancer recurrence following radiotherapy
results in a more aggressive tumor phenotype.

Conclusion

In conclusion, there is currently no consensus on the
best approach for treating prostate cancer patients
with locally advanced disease. Clearly, more
randomized trials comparing surgery and radiation
for this patient cohort are needed. Until those results
are known, retrospective matched analyses with
uniform patient treatment and pathological review
may give us interim answers. O
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