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Brachytherapy is a radiotherapeutic strategy in
which radioisotopes are inserted directly into a

cancer-bearing organ so that high doses of radia-
tion are delivered to the malignancy with relative
sparing of surrounding normal tissue. Although
this approach has been a standard of care in gyne-
cologic malignancies for decades, its accepted use
in prostate carcinoma is recent. Similar to gyneco-
logic cancer, prostate cancer is anatomically well
suited for the characteristics of a brachytherapy
approach. The prostate gland is accessible by a
transperineal route, it is in close physical approxi-
mation to sensitive normal structures (rectum and
bladder), and prostate cancer is often localized and
slow to metastasize. These theoretical concepts
have been recognized since 1911, when the first
prostate brachytherapy procedure was attempted.1
These historical efforts met with limited success
and even less acceptance because the technology of
the time did not enable accurate placement of
radioisotopes. In the 1980s, the development of
transrectal ultrasound, computed tomography,
and advances in computer-based treatment plan-
ning permitted the accurate and reproducible
placement of radioisotopes, which could be opti-
mized to conform to the exact contours of the pros-
tate.2,3 The use of real-time transrectal ultrasound
and a closed, perineal approach meant that the pro-
cedure could be performed on an outpatient basis
as a single-setting, cost-effective treatment, with
little inconvenience for the patient. It is these ap-
pealing advantages of brachytherapy, as well as the
encouraging results reported, that have fueled the
current surge in interest for this modality. Today,
physicians can confidently offer this modality to
appropriate patients with the promise of conve-
nience, effectiveness, and excellent quality of life.
However, there have been parallel advances in rad-
ical prostatectomy, external beam radiotherapy,

and other novel treatment approaches to prostate
cancer in the past decade. Faced with this myriad
of effective treatment choices, why choose brachy-
therapy?

RESULTS

In this PSA era, outcomes of prostate treatment
in general, and of brachytherapy in particular, are
usually reported in terms of biochemical success.
The prostate-specific antigen (PSA)-based results
of four published series, stratified by initial PSA
level are presented in Table I.4–7 Although these
are all retrospective, single-institution experi-
ences, and the treatment approaches and end point
definitions vary, the outcomes to 7 years for favor-
able patients presenting with an initial PSA less
than 10 ng/mL have been uniformly excellent. For
patients with a higher initial PSA, the variability in
outcome is greater. Whether this is due to patient
selection factors other than PSA level or to differ-
ences in implant technique is unknown. Ragde et
al.8 reported an average PSA level after brachyther-
apy of 0.18 ng/mL in 147 patients, with a median
follow-up of 119 months. Sixty-six percent main-
tained an “immeasurable” level of less than 0.5
ng/mL at 10 years.

Figure 1 represents the overall Seattle brachy-
therapy experience in 634 consecutively treated
patients using the widely accepted American Soci-
ety for Therapeutic Radiology and Oncology
(ASTRO) Consensus Conference9 definition of
PSA progression as the end point.10 The patients in
this series had clinical Stage T1-T2 tumors, with a
risk profile similar to that of other modern series
treated with either radical prostatectomy or con-
formal external beam radiotherapy. In this patient
cohort, 20% had a Gleason score of 7 or greater,
and the median PSA was 11.0 ng/mL. The bio-
chemical outcomes of these patients after being
stratified into risk groups by Gleason score, initial
PSA, and clinical stage according to the method of
Zelefsky et al.11 are shown in Figure 2. These re-
sults appear to be equivalent to modern dose-esca-
lated conformal external beam irradiation and radical
prostatectomy. Accepting the drawbacks of single-
institution, retrospective experience, brachytherapy
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has demonstrated excellent results when performed
at centers of excellence.

MORBIDITY

To date, brachytherapy morbidity and complica-
tions have been reported as physician-observed
events.12–15 In the acute postimplant period, it is
self-evident that patients experience significant ir-
ritative lower urinary tract symptoms, and short-
term retention may occur in 5% to 10%.12–14 How-
ever, these side effects are self-limited and
correspond to the radioactive life of the isotope
used. Late complications, either urinary or rectal,
have been reported as infrequent in most series.
The rate of incontinence has been reported at 1%,
provided that transurethral resection of the pros-
tate or other surgical intervention has not been
performed.13,14,16,17 Radiation Therapy Oncology
Group (RTOG) grade 3 rectal complications oc-
curred in 1% to 3% of patients when implants were
used as monotherapy and in 6% to 9% if brachy-
therapy was used in conjunction with external
beam irradiation.13–16 Potency maintenance has
been reported as 75% to 90% in the first few years
after an implant, but few data exist regarding long-
term potency maintenance.13–15,17 Brachytherapy

has yet to be exposed to the rigors of prospective,
patient-oriented, quality-of-life studies. These
studies are underway and will be important to de-
fine the eventual place of brachytherapy in the
therapeutic armamentarium. Arterbery et al.18 has
published a small quality-of-life study of 51 pa-
tients treated with brachytherapy and reported that
none had incontinence, 3% had rectal bleeding,
93% resumed work, and 98% would choose
brachytherapy again as a treatment option. Al-
though short-term side effects can be significant
with brachytherapy, the apparent lack of long-term
morbidity and high patient acceptance are addi-
tional factors that account for the appeal of this
modality.

COMMENT

The benefits of prostate brachytherapy are clear.
Excellent clinical results in a substantial number of
patients at 4 to 10 years after treatment have been
reported from several institutions. The single-set-
ting, outpatient basis with a rapid return to normal
activities inherent when using brachytherapy as a
stand-alone treatment is appealing for patients and
attractive from a cost standpoint. Because brachy-
therapy is performed jointly between urology and
radiation oncology, it provides a forum for multi-
discipline collaboration between specialties. Given
these advantages, it is not surprising that the num-
ber of patients treated with brachytherapy has in-
creased dramatically in the past few years.

Early reports of ultrasound-guided brachyther-
apy were limited to low-risk, favorable patient co-
horts. Hence, brachytherapists today confidently
offer brachytherapy as monotherapy for low-risk
patients (usually defined as those with Stage T1-
T2, Gleason score less than 7, and PSA less than 10
ng/mL).19 It is with this use of brachytherapy that
the strongest advantages of patient convenience
and cost-effectiveness exist. A second use of
brachytherapy is in combination with external
beam irradiation. The rationale for this approach

FIGURE 2. PSA progression-free survival by risk
group.

TABLE I. Biochemical disease-free rates
after brachytherapy

Series n

Median
Follow-up

(mo)

PSA at Diagnosis*
(ng/mL)

0–4 4–10 10–20 201

Dattoli et al.4 102 38 82 85 70
Grado et al.5 490 47 88 72 57
Ragde et al.6 320 56 95 87 77 65
Wallner et al.7 92 36 100 80 45 39

KEY: PSA 5 prostate-specific antigen.
* Percentage of patients disease free at last follow-up for the respective series.

FIGURE 1. PSA progression-free survival for 634 pa-
tients with clinically localized carcinoma of the prostate
treated with implant (iodine 125 or palladium 103) with
or without external beam radiotherapy.
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postulates that patients with higher risk disease are
more likely to have extracapsular extension that
can be beyond the reach of the confined doses of an
implant. The addition of external beam theoreti-
cally addresses this possibility. In this scenario,
brachytherapy provides a substantial boost to the
intraprostatic portions of the tumor and external
beam treats the periprostatic tissues. When this
combination therapy is performed, brachytherapy
loses some of the advantages of convenience and
cost effectiveness, and morbidity may be higher.
However, if dose matters for the higher risk pa-
tient, there is no more effective method of dose
escalation than brachytherapy. Evidence is mount-
ing that higher risk patients benefit from higher
doses of radiation.20 If you are serious about dose
escalation, why not use brachytherapy?

Brachytherapy, like all other treatment modali-
ties, continues to evolve. In its present form, pros-
tate brachytherapy is technically difficult and re-
quires a substantial learning curve to master.
Whether community-based practices can repro-
duce the results demonstrated from centers of ex-
cellence is unknown but is under investigation by
the American College of Radiology Patterns of
Care Study. Further technical innovations are be-
ing developed that will make the procedure easier
in the future. Unanswered questions remain about
this modality in terms of patient selection, the
value of combining brachytherapy with external
beam irradiation, the use of neoadjuvant/adjuvant
androgen deprivation, and morbidity issues. Pro-
spective trials incorporating brachytherapy have
begun at several institutions and within coopera-
tive groups but will require several years to mature.
Nevertheless, the strength of the evidence that has
accumulated to date validates brachytherapy alone
as an appealing option for patients with early-stage
prostate cancer. For patients with more advanced
disease, brachytherapy may be important as an ef-
fective method of dose escalation.
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