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Modern prostate brachytherapy using permanent seeds has emerged as an accepted treatment option
for localized prostate cancer. Numerous international series have reported excellent biochemical
disease free survival with relatively low morbidity. Although this procedure has been widely utilized
for localized prostate cancer since the 1980's, it was only in November 2001 that this modality has
reached the Philippines. Objective: We aim to present a subset of our patient with localized prostate
cancer with at least 2 years follow-up after prostate brachytherapy and compare with large international
series. Results: From April 2002 to January 2007, 200 cases of prostate brachytherapy have been
performed. One hundred thirty five patients were at least 2 years after the initial implant, although
only 101 are evaluable. Using the 1997 ASTRO criteria for biochemical failure, the 5 year biochemical
no evidence of disease rate was 91.7 percent for low risk patients, 92.0 percent for intermediate risk
patients and 87.0 percent for high risk patients. The procedure is quite well tolerated with minimal
adverse events. Conclusion: Our 5 year result utilizing permanent prostate seed implant for
management of early prostate cancer is comparable with large international series.
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Introduction

Radiotherapy has been regarded as one of the accepted
treatment options for early prostate cancer. 1 Radiation
therapy can be delivered either in the form of external beam
radiation or brachytherapy. External beam is delivered via
intense modulation radiation treatment (IMRT) or
3-dimensional conformal radiation treatment (3D-CRT).
Brachytherapy can be delivered in the form high dose rate
via temporary perineal needles using iridium or low dose
rate using permanent seed implant.

Since its introduction in thel980s, percutaneous
ultrasound guided permanent prostate seed implant has
gained wide popularity in the management of localized
prostate cancer. It is particularly attractive in that it can be
performed quite safely as a single session even on an out-
patient basis. Several large studies provide long term durable
response, especially for patients with low risk disease. 2·9

The first case of permanent prostate seed implant in the
Philippines was performed in late November 2001. Since
then, four centers have performed this procedure. The
Cardinal Prostate Team started its program in April 2002
and has performed 200 cases by January 2007.

It was the objective of this review to present the results of
prostate brachytherapy performed on 101evaluable patients
out of our total 200 cases with at least 2 years of follow up as
to the rates of biochemical disease free survival as well as
morbidity in the primary treatment of early prostate cancer,
encompassing low risk, intermediate and high risk disease.

Materials and Methods

Patient Selection

Patients with bony metastasis as proven by bone scan
and patients with obvious pelvic lymph node involvement
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as proven by computerized tomography (CT) or magnetic
resonance imaging (MRl) are excluded. Patients with
history of acute urinary retention and severe lower urinary
tract symptoms were discouraged to undergo the procedure.
Previous transurethral resection of the prostate (TURP) does
not constitute an absolute contraindication against
brachytherapy provided that there is enough peripheral zone
of the prostate gland for implantation as assessed by
trans rectal ultrasound and/or CT scan. Bone scan can be
omitted if the serum PSA is less than or equal to 10 ng/ ml
and clinical stage of not higher than T2a and Gleason score
of not more than 7. Patients who have received androgen
deprivation therapy (ADT) were eligible for the study.

The patients are classified under three risk categories
according to the following pre-treatment parameters: pre-
procedural PSA level, biopsy Gleason grade, and 1992
American Joint Commission on Cancer Staging (AJCC)
clinical stage. These three risk groups are as follows:

Low risk:Tlc- T2a and PSA level of 10ng/mL or lower,
and biopsy Gleason grade of 6 or lower
Intermediate risk: T2b or PSA higher than 10 but no
higher than 20 ng/mL, or biopsy Gleason grade of7
High risk: T2c to T3a or PSA higher than 20 ng/ rnL or
biopsy Gleason grade of 8 or more.

The low risk patients are either managed with seed
implant alone or in some cases with short course of
neoadjuvant and some with adjuvant hormonal therapy in
patients with relatively larger prostate and / or with higher
lower urinary tract symptoms. The moderate risk patients
received 6 to 9 months of neoadjuvant and adjuvant ADT
while the high risk patients received 3 months rieoadjuvant
with 2 years of adjuvant therapy. Some of the patients with
perceived higher risks of nodal involvement were treated
with external beam radiation followed by brachytherapy.

Brachytherapy Technique

All procedures were performed by a single dedicated
team made up of a group of urologists , radiation oncologists
and a nuclear physicist. Bowel preparations were given the
night before the procedure and intravenous antibiotics were
likewise given one hour prior and continued with oral
antibiotics seven days after. The procedures were performed
either under spinal or general anesthesia. The detailed
technique is presented in another separate article. The type
of seeds used for all patients is Iodine 125, which has a half
life of 60 days.

Outcome Evaluation

The subjects are to be analyzed based on 5 year
biochemical disease free survival utilizing the 1997
American Society of Therapeutic Radiology and Oncology
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(ASTRO) criteria defined as 3 consecutive rises in PSA after
a nadir level is reached. 10 Since it would usually take at
least two years after the initial implant for the PSA to reach
nadir level, only the patients with at least 2 years follow-up
after the implant will be evaluated.

Results

From April 2002 to January 2007, a total of 200 patients
underwent prostate brachytherapy at our Center. All
patients were treated with curative intent. One hundred
thirty five patients were at least 2 years post implant. As
some of the patients were referrals from other local as well
as international urologists, only 101 of these patients with
available follow up data were evaluable. Patients'
characteristics are summarized in table 1.

Table 1. Clinical data (n = 101).

Clinical Parameters Results

Mean age (range)
Mean PSA (range)
Prostate size (range)
Previous TURP
Am
Combination with EBT
Risk stratification

Low risk
Intermediate risk
High risk

67.4 years (58 - 86)
13.2 ng / ml (4.2 - 42.4)
32.4 cc (7 - 66.2)

5
77
8

49
25
27

Seventy seven of the 101 patients (76%) received
androgen deprivation therapy, either as a volume reduction
scheme or as adjuvant therapy for perceived higher risk
disease status. Due to the heterogeneous nature of the study
population, a detailed duration of hormonal treatment
cannot be obtained although most have short term hormonal
treatment of 3 months and not one had more than 2 years of
ADT. Five patients have previous TURP and 8 patients
underwent combination external beam radiation with
brachytherapy boost.

There were a total of 49 low risk, 25 intermediate risk
and 27 high risk patients. For the purpose of this article, the
cancer control rate will be expressed in terms ofbiochemical
no evidence of disease (BNED) based on the 1997ASTRO
criteria. Twenty four out of the 49 low risk patients
implanted did not receive any ADT. Only 3 out of the 24
patients showed evidence of biochemical failure (87.5 %
BNED). The other 25 low risk patients underwent 1 - 3
doses of 3 month depot ADT to shrink the prostate and
minimize lower urinary tract symptoms (LUTS) post



brachytherapy. One patient died of pulmonary
mesothelioma at 20 months after the implant. At the time
of death, there is no evidence of biochemical relapse. Only
one out of the 24 patients showed evidence ofbiochemical
failure (95.8% BNED). Overall, 5 year BNED rate for the
low risk group is 9l.7 percent.

The 25 intermediate risk patients all underwent 6 to 9
months of ADT. Two of these patients underwent
combination of external beam radiation and brachytherapy.
One patient died of hepatocellular carcinoma 41 months
after the implant. At the time of death, there was no sign of
biochemical relapse. Only 2 patients showed evidence of
biochemical failure (91.7% BNED). One patient developed
severe radiation proctitis. He was one of the 2 patients who
had received combination radiation treatment.

There were 27 brachytherapies performed on high risk
patients. Six of these patients underwent combination
external beam radiation and seed implant. All but one
patient have received at least 3 months of neoadjuvant
hormonal therapy with at least 2 years adjuvant hormones
or Bicalutamide 150mg monotherapy. Three of the patients
have been on hormones for more than four years prior to
brachytherapy, thus are potentially of even higher stage of
the disease at the time of implant. One of these 3 patients
died from hormone resistant prostate cancer within 9 months
after brachytherapy. Bone scan done prior to the implant
was negative for metastasis while the one done near the
demise showed extensive bone involvement. The other 2
patients are now in the hormone refractory state. Six out of
the 25 high risk patients alive with hormonal therapy
developed biochemical failure (76.0% BNED). The only
patient who did not receive any hormonal therapy eventually
failed biochemically. If the 3 patients given long term
ADT prior to implant would be eliminated from the
analysis, there would have been only 3 out of the 23 patients
with biochemical relapse (87.0% BNED). The overall
results are summarized in table 2.

Table 2. Summary of results in terms of BNED.

Low Risk
(n = 49)+

Intermediate Risk
(n = 25)++

High Risk
(n = 27t++

WithoutADT 21124 (87.5%) NA 0/1

WithADT 23/24 (95.8%)* 22124 (92.0%)* 19125(76.0%)

20/23 (87.0%)**

+ One patient died of pulmonary mesothelioma
++One patient died ofhepatoceIIular carcinoma

+++One patient died of hormone refractory prostate cancer

* with 6 to 9 months hormonal therapy
** if the 3 patients with> 4 years hormonal therapy is removed from

analysis

Prostate Seed Implant for Early Prostate Cancer

Our series shows minimal increases in the LUTS, mainly
the irritative symptoms. There were three patients who
developed acute urinary retention managed by indwelling
catheterization and all were eventually able to urinate after
5 days, 2 weeks and 2 months, respectively. None require
TURP to void freely. The only patient who developed severe
proctitis was the patient given combination therapy. Seventy
of the 93 patients who underwent monotherapy were potent
pre-brachytherapy. Fifty two of them have preserved
potency or regained potency after initial erectile dysfunction
secondary to short term AD'~ for a potency preservation
rate of74.3 percent. Only 4 out of the 8 combination therapy
patients were potent pre-brachytherapy. Only one patient
was able to preserve potency since he did not receive any
ADT for a potency preserving rate of 25 percent in the
combination treatment group.

Discussion

Modern technological advances have lead to a demand
for minimally invasive procedures in all of the surgical
disciplines, especially in the field of oncology. The
objectives of minimally invasive approaches as applied in
oncology were to shorten hospital stay, minimize post-
operative morbidity, facilitate early return to function and
work and minimize hospital stay. These should all be
achieved not at the expense of the most important goal,
which is still cancer control.

Prostate brachytherapy can satisfy all the above
mentioned objectives of minimally invasive procedures. As
far as cancer control is concerned, our result on a subset of
patients with at least 5 year follow up is quite consistent
with that of large international series (Table 4).

An interesting observation in our series is the results
in higher risk and potentially locally advanced prostate
cancer group. The National Comprehensive Cancer
Network (NCCN) clinical practice guidelines
recommended external beam radiation administered
through intense modulated radiation treatment (IMRT)
or 3D conformal radiation treatment with androgen
deprivation therapy (ADT) as the preferred the mode of
management for this group of patients. I bur 5 year BNED
of 76.0 percent is quite consistent, if not better than that
achieved by international series on locally advanced
prostate cancer utilizing external beam radiation with
hormonal therapy. 11-14 If we are to remove the 3 patients
who are on hormonal therapy for more than 4 years prior
to implant from the analysis, the BNED is even more
impressive at 87.0 percent, thus suggesting its role for
locally advanced prostate cancer, with or without external
beam radiation. This is potentially advantageous to a
group of patients that do not wish to spend 8 weeks going
to the hospital for daily fractionated doses of external
beam radiation. Certainly, the number is too small for
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Table 4: Comparison with recent international series.

Series Follow-up
(Years)

Intermediate risk outcome High risk outcome
(N) (N)

Low risk outcome
N

Treatment

Critz 1-125 + EBRT 6
Potters 1-125/ Pd 103 +/- EBRT 7
Stone 1-125 6
Letran (2007) 1-125 +/ -EBRT, +/ -ADT 5

726 (93%)
481 (89% )
146 (91.3%)
49 (91.7%)

447 (80%)
554 (78%)
N.A.
27 (92%)

284 (61%)
418 (63%)
133 (66.1%)
25 (76.0% / 87.0%*)

* 3 patients with prior long term ADT removed from analysis

any meaningful conclusion with regard to the role of
brachytherapy in locally advanced disease and should
await longer follow up and data maturity.

For all risk categories, if we are to use the revised
ASTRO .criteria using the RTOG-ASTRO Phoenix
Consensus Conference recommendation of a rise of 2 ngl
ml above a nadir as the failure, then our results would
have even be more impressive. IS It should be pointed
however that this new consensus is proposed for external
beam radiation and not brachytherapy.

As to the safety profile of the procedure, two of the
three patients who developed acute urinary retention are
quite expected, as they have relatively more severe lower
urinary tract symptoms and bigger prostate glands. The
patients are fully aware of the potential for urinary
retention and still agreed on the procedure.

Androgen deprivation therapy-either short term or
long term as the case may mandate due to higher risk
status has been utilized quite frequently in our series. A
lot of the patients with relatively larger prostates and
more symptoms are treated with hormonal therapy as an
attempt to shrink the size of the prostate even after the
implant. Furthermore, alpha blockers have been used
extensively pre-implant as well as post implant in
anticipation of the worsening of symptoms after the
procedure. This has resulted in relatively better symptom
profile and at the same time, these patients might have
benefited from the effects of ADT, although this cannot
be substantiated.

Conclusion

The overall biochemical disease free survival in our
101 evaluable patients treated with brachytherapy with
5 year follow up is quite similar to that achieved by
various leading international series. High risk patients
who received combination of 3 months neoadjuvant
hormonal therapy with adjuvant hormonal therapy either
with GNRH or Bicalutamide 150 mg monotherapy have
5 year BNED rate comparable with the result of
combined external beam radiation therapy with hormonal
treatment.
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