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*Current Policy Effective Date: 7/1/12
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Title: Brachytherapy for Clinically Localized Prostate Cancer
Using Permanently Implanted Seeds
Description/Background
Brachytherapy is a procedure in which a radioactive source (e.g., radioisotope "seeds") is
permanently or temporarily implanted to treat localized prostate cancer. The radiation in
brachytherapy penetrates only short distances and is intended to deliver tumoricidal
radioactivity directly to the tumor to improve local control, while sparing surrounding normal
tissue. This policy only reviews permanent low-dose rate brachytherapy in prostate cancer.
Local tumor control has been reported to be associated with lower distant metastasis rates and
improved patient survival. Seeds can be permanently or temporarily implanted. Permanent
(low-dose rate, LDR) brachytherapy is generally used for those with low-risk disease; temporary
(high-dose rate, HDR) brachytherapy is typically reserved for intermediate- or high-risk patients.
The proposed biologic advantages of brachytherapy compared to external beam radiation
therapy (EBRT) are related to the dose delivered to the target and the dose-delivery rate. The
dose rate of brachytherapy sources is generally in the range of 40-60 centrigray per hour,
whereas conventional fractionated EBRT dose rates exceed 200 centigray per minute.
Enhanced normal tissue repair occurs at the LDRs. Repair of tumor cells does not occur as
quickly, and these cells continue to die during continued exposure. Thus, from a radiobiologic
perspective, LDRs cause ongoing tumor destruction in the setting of normal tissue repair. In
addition, brachytherapy is performed as a single procedure in the outpatient setting, which may
represent a patient preference issue compared to the multiple sessions required to deliver
EBRT. The total doses of radiation therapy that can be delivered may also vary between EBRT
and brachytherapy, especially with newer forms of EBRT such as 3D conformal radiation
therapy and intensity-modulated radiation therapy (IMRT).
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Brachytherapy, generally, is not indicated for patients with a large prostate or those with a
urethral stricture, as the procedure results in short-term swelling of the prostate, which can lead
to urinary obstruction. As with all forms of radiation therapy, there are concerns regarding the
long-term risk of treatment-related secondary malignancies. There also are reports that suggest
that the clinician’s level of experience with brachytherapy is correlated with disease recurrence
rates.
Studies of permanent brachytherapy have generally used either iodine-125 or palladium-103.
Use of cesium-131 is also being studied. Use of iodine-125 requires more seeds, thus reducing
dosimetric dependence on any single seed. Post-implant dosimetric assessment should be
performed to ensure the quality of the implant and optimal source placement, i.e., the targeted
tumor areas receive the predetermined radiation dosages while nearby structures and tissue
are preserved.
Permanent brachytherapy may be used alone as monotherapy or may be combined with EBRT
(together known as combined modality therapy – CMT) as a way to boost the dose of radiation
therapy delivered to the tumor. Again, CMT can be performed with permanent or temporary
brachytherapy; however, use with permanent brachytherapy is more common. The
brachytherapy boost is typically done 2 to 6 weeks after completion of EBRT, although the
sequence can vary.
Regulatory Status:
N/A

Medical Policy Statement
Brachytherapy using permanent transperineal implantation of radioactive seeds has been
established as a safe and effective treatment of localized prostate cancer when used as
monotherapy or in conjunction with external beam radiation therapy (EBRT) for higher risk
disease.

Inclusionary and Exclusionary Guidelines (Clinically based guidelines that may
support individual consideration and pre-authorization decisions)
Permanent brachytherapy using only implanted seeds is generally used in patients whose
prostate cancer is considered low risk. Active surveillance is generally recommended for very
low risk prostate cancer. Permanent brachytherapy combined with EBRT is used (sometimes
along with androgen deprivation) to treat higher risk disease.
Prostate cancer risk is often defined using the following criteria:
• Low risk: PSA (prostate-specific antigen)10 ng/mL or less, Gleason score 6 or less, and
clinical stage T1c (very low risk) or T1-T2a.
• Intermediate risk: PSA greater than 10 but 20 ng/mL or less, or Gleason score 7, or clinical
stage T2b-T2c.
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• High Risk: PSA >20 ng/mL or Gleason score 8–10, or clinical stage T3a for clinically
localized disease and T3b-T4 for locally advanced disease.
The procedure is usually performed in two stages: a prostate volume study followed at a later
date by the implant itself, which is performed in the operating room with the patient under
general or epidural anesthesia. Iodine and palladium are the typical isotopes used; the
selection of isotope is usually based on physician preference. A CT (computed tomography)
scan is usually performed at some stage after the procedure to determine the quality of the
seed placement.
CPT/HCPCS Level II Codes (Note: The inclusion of a code in this list is not a guarantee of
coverage. Please refer to the medical policy statement to determine the status of a given procedure)
Established codes:
55875
77326
77404
77406

77327
77776

77328
77777

77402
77778

77403
Q3001

Other codes (investigational, not medically necessary, etc.):
N/A
Note: The above codes may not be covered by all contracts or certificates.
Please consult customer or provider inquiry resources at BCBSM or BCN to
verify coverage.
Rationale
Evaluating treatment options for clinically localized prostate cancer is difficult because there is
minimal evidence comparing various treatments, including active surveillance (“watchful
waiting”), in terms of improving clinically meaningful patient outcomes. Even assuming that an
intervention can improve outcomes, the variable and often indolent natural history of clinically
localized prostate cancer would require randomized trials with follow-up of 10 to 15 years to
determine if, for example, brachytherapy is associated with equivalent or superior long-term
outcomes compared to alternative therapies including various types of radiation therapy.
These data are not currently available. The lack of these trials makes it difficult to reach strict
scientific conclusions regarding the comparative efficacy of brachytherapy with other
treatments for localized prostate cancer.
The framework often used in analyzing treatments of localized prostate cancer, given the lack
of comparative studies and lack of information regarding impact on survival, is to evaluate the
effect of the treatment on surrogate endpoints (such as biochemical free survival) and
treatment-related complications.
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Brachytherapy used as Monotherapy
The vast majority of the data on brachytherapy consists of uncontrolled case series, which
typically report results in terms of prostate-specific antigen (PSA) outcomes, as opposed to
final health outcomes. Ragde and colleagues report on the 10-year follow-up of patients with
prostate cancer treated with brachytherapy, a duration of follow-up rate that is unusual for any
treatment of prostate cancer. (1) Among low-risk patients, the freedom from increasing PSA
levels was approximately 80%. However, without a comparison group, it is difficult to reach
conclusions regarding the relative efficacy of various treatment options.
A 2009 review was conducted on both brachytherapy (permanent) and proton beam therapy.
(2) This report concluded that brachytherapy was at least comparable to intensity-modulated
radiation therapy (IMRT), a newer type of external beam radiation therapy (EBRT) for localized
prostate cancer in terms of clinical effectiveness. This review also concluded that
brachytherapy was a high-value technology compared to IMRT. The review also mentions that
brachytherapy is a more established therapy than IMRT. Despite identifying 166 studies that
met their review criteria for this report, only 1 study involved an internal comparison of these
treatments: a single-center evaluation of toxicity rates in 2 different case series of
brachytherapy or IMRT. Nearly all of the other studies were relatively small single-center case
series of a single modality with evidence further limited by variability in population
demographics, disease risk status, and measures of treatment success and treatment-related
complications. In this review, at 5 years after diagnosis, survival estimates ranged from 60% to
90% for active surveillance and 77% to 97% for brachytherapy. This review also estimated
acute and late radiation toxicities based on studies identified. This analysis of toxicity was
based on studies that used standardized scoring criteria and in general involved a level of
severity of 2 or more. For acute gastrointestinal (GI) toxicity, the rate was estimated at 2% for
brachytherapy and 18% for IMRT, and for chronic GI toxicity, these rates were 4% and 7%,
respectively. For genitourinary (GU) toxicity, acute rates were about 30% for both therapies,
and about 15% for chronic toxicity. Erectile dysfunction was 32% in the brachytherapy studies.
Seed migration is a unique risk with permanent brachytherapy. It occurs when one or more
seeds become dislodged and travel to nearby organs such as the bladder or lung. While this
has been reported in 6% to 55% of patients, reports of harm are limited to individual case
studies. (2)
Brachytherapy has become widely accepted among physicians, and its speed and
convenience compared to external beam radiation are appealing to patients. Therefore, given
the baseline uncertainty regarding long-term outcomes associated with any or no treatment of
clinically localized prostate cancer, decisions regarding any treatment option for prostate
cancer are frequently reframed as an issue of patient preference, even while acknowledging
that the decision must be made based on incomplete data.
Permanent low-dose rate (LDR) brachytherapy, as monotherapy, in the treatment of localized
prostate cancer may be best used in men older than 60 years old with small volume cancer of
low-risk disease (Gleason sum <7, PSA <10 mg/mL, and stage T1c). (3) Patients in their 50s
or younger may not be considered ideal candidates for brachytherapy based on concerns
regarding the durability of treatment. Ideally, the cancer should be within a prostate with a
volume of less than 60 mL. Patients with locally advanced prostate cancer may be
undertreated by permanent brachytherapy alone.
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Brachytherapy Combined with External Beam Radiation Therapy
Permanent brachytherapy has also been combined with EBRT as a way to boost the total
amount of radiation delivered to the prostate cancer, thus increasing the likelihood of increased
patient survival.
The key studies have recently been reviewed by Hurwitz. (4) This summary included results of
2 Phase II cooperative group studies that were designed to assess toxicity, and participants
were followed up to provide an assessment of treatment efficacy. This subsequent follow-up
was to compare results to prior reports from single-institution studies. Patients in these studies
had intermediate-risk disease and were treated by EBRT followed by permanent
brachytherapy. In the first study (RTOG 0019), 138 patients were treated with 45 Gy of 3Dconformal radiation therapy followed by iodine-125 brachytherapy. These patients had
stage T1-2b disease; if the Gleason score was less than 7, PSA was between 10 and 20, but if
the Gleason score was 7, then PSA had to be 20 or less. Thus, these patients are in the
intermediate-risk group. The 4-year rate of biochemical recurrence in this intermediate group
was 19% using American Society for Radiation Oncology (ASTRO) criteria. Grades 3 and 4
late GU toxicity was 13%, and for late GI toxicity, the rate was 3%. Comments were made that
these rates were higher than are often reported for either treatment alone. However, the total
radiation dose was also higher. In this study, use of androgen deprivation was at the discretion
of the treating practitioner. Lee et al. reported on complication rates in this study at an earlier
time. (5) The 18-month estimate of late grade 3 GU and GI toxicity was 3.3% (CI: 0.1– 6.5%),
and no late grade 4 or 5 toxicity had been noted at the time of this earlier report. In the second
Phase II study (CALBG 99809), 68 patients had EBRT followed by permanent brachytherapy
(radioactive iodine or palladium). All patients in this series received androgen deprivation, and
side effects from the androgen deprivation were noted frequently. At a median follow-up of 38
months, no treatment failures (biochemical failures) were noted. Long-term grades 2 and 3
toxicities were noted in 16% of the patients.
While long-term data from these studies are not yet available, long-term results are available
from large cohorts treated at single institutions. For example, Sylvester et al. reported on
results of treatment with EBRT followed by permanent brachytherapy. In this series, no
androgen deprivation therapy was used. (6) This report was based on a series of 223
consecutive patients treated between 1987 and 1993 at the Seattle Prostate Institute; patients
had stage T1–T3 disease. Permanent brachytherapy was performed with radioactive palladium
or iodine 4 weeks after EBRT. In this series, the authors reported 15-year biochemical
relapse-free survival (BRFS) in the low-risk group of 88%, 80% in the intermediate-risk group,
and 53% in the high-risk group. In addition, while this was a case series, long-term outcomes
were compared to those of two institutions that had results for radical prostatectomy. Results
were similar across Gleason score categories, e.g., the relapse-free survival was 25% to 30%
for those with Gleason score 7 for the 3 series of patients but were variable for other
prognostic factors such as PSA. The authors noted that when they initiated their study, they
included low-risk patients but that they now would not use combined modality therapy (CMT) in
low-risk patients. In another report from one center, results were summarized for CMT using
3D conformal radiation therapy followed by permanent (palladium) brachytherapy. (7) This
study involved 282 consecutive patients; 119 were intermediate risk and 124 were high risk.
Patients were treated from 1992 to 1996. In this series, 14-year freedom from biochemical
progression in the intermediate-risk group was 87% and 72% in the high-risk group.
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No studies were identified that compared various approaches (CMT, 3D conformal RT, and
IMRT) for dose escalation (delivering a boost) in prostate cancer.
2011 Update
This policy was updated with a MEDLINE search from March 2009 through March 2011.
Brachytherapy used as Monotherapy
The literature search for this update identified many newly published case series and
retrospective reviews of cohorts of patients treated with brachytherapy as monotherapy for
low- to high-risk prostate cancer. However, only 2 studies reported randomization; studies by
Giberti et al. (8) and Crook et al. (9).
In Giberti et al., 200 low-risk prostate cancer patients were randomized to either radical
retropubic prostatectomy or brachytherapy for low-risk prostate cancer. (8) Biochemical
disease-free survival rates at 5 years were 90% for prostatectomy and 91.7% for
brachytherapy. Both treatment groups experienced decreases in quality of life at 6 months and
1-year post-treatment, although brachytherapy patients reported more urinary disorders but
better erectile function than the prostatectomy group. At 5-year follow up, functional outcomes
did not differ in either arm of the study. Crook and colleagues also reported on quality-of-life
outcomes at 5 years in 168 patients after radical prostatectomy or brachytherapy in the
SPIRIT: Surgical Prostatectomy Versus Interstitial Radiation Intervention Trial. (9) In this study,
34 patients were randomized while the other 134 patients were allowed to select a treatment
group. SPIRIT was closed after 2 years due to poor patient accrual. At a median of 5.2 years
follow-up, the brachytherapy patients scored better in patient satisfaction and urinary and
sexual function than prostatectomy.
In a 1:1 matched-pair design, Pickles and colleagues prospectively followed 278 low- and
intermediate-risk, localized prostate cancer patients treated with either brachytherapy or EBRT
(139 patients in each group). (10) The authors reported that biochemical control (nadir + 2) at 5
years was 95% in the brachytherapy group versus 85% in the EBRT group (p<0.001). This rate
was unchanged at 7 years in the brachytherapy group but decreased to 75% in the EBRT
group. Brachytherapy patients experienced more urinary complaints while EBRT patients had
more rectal and bowel issues. The authors concluded brachytherapy is favored over EBRT in
these populations of patients. In a nonrandomized study, Martinez and colleagues compared
454 patients treated with either LDR brachytherapy (206 patients) or high-dose rate (HDR)
brachytherapy (171 patients) at William Beaumont Hospital (WBH) during the period of 1993
through 2004. (11) The patients at WBH selected which treatment option they would receive.
Also included in the study analysis were 77 patients who received HDR brachytherapy at
California Endocurietherapy (CET) during the period of 1996 through 2002. All of the patients
selected for this study were low to intermediate risk and had PSA levels equal to or less
than12 ng/mL, Gleason scores of equal to or less than 7, and clinical stage T1c-T2a disease.
The HDR brachytherapy dosages were 9.5 Gy x 4 at WBH and 7 Gy x 6 at CET. Treatment
outcomes at 5 years included biochemical control rates of 89% in the LDR group at WBH, 91%
in the HDR group at WBH, and 88% in the HDR group at CET. Overall and cause-specific
survival rates at 5 years were not statistically different between groups. The HDR groups
experienced statistically significant lower rates of dysuria, urinary frequency/urgency, and
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acute rectal pain. Rates of diarrhea, rectal bleeding, and acute urinary incontinence and
retention were similar. Most toxicities were grade 1 in both groups, but more grade 3 acute
genitourinary toxicities were seen in the LDR group. Potency was 30% in the LDR group and
20% in the HDR groups.
Coen and colleagues compared high-dose EBRT (79.2 Gy equivalent) delivered using photons
and protons to permanent LDR in a case-matched analysis of 282 patients (141 matches) with
localized, low- and intermediate-risk prostate cancer. (12) Biochemical failure (nadir + 2) at 8
years was 7.7% in the high-dose EBRT group and 16.1% in the brachytherapy group (p=0.42).
Further study is warranted since case-matching may not account for important patient
characteristics; the groups may not be similar.
Brachytherapy Combined with External Beam Radiation Therapy (EBRT)
The literature search for this update identified many newly published articles on case series
and retrospective reviews of cohorts of patients treated with brachytherapy combined with
EBRT for low- to high-risk prostate cancer. However, randomized studies were not identified.
One representative sample of a study identified in the literature search was a retrospective
analysis by Koontz and colleagues. (13) In this study, 199 patients with low- to high-risk
prostate cancer were treated with LDR brachytherapy and 46 Gy EBRT during the period of
June 1997 through August 2007. Overall BRFS and PSA control at 5 years were 87% and
92%, respectively. In the high-risk group of 66 patients, overall BRFS and PSA control at 5
years were 81% and 86%, respectively. The authors concluded EBRT plus LDR brachytherapy
provides excellent results even in high-risk cancer patients with acceptable morbidity.
Summary
Permanent brachytherapy provides freedom from biochemical recurrence at acceptable risk
and, based on many case series and single-institution studies with long-term follow up, may be
considered as an option in the treatment of localized prostate cancer; while brachytherapy
combined with EBRT is considered an option in patients with intermediate- and high-risk
prostate cancer. This treatment approach provides radiation dose to the prostate and
extraprostatic coverage as well. Therefore, the available evidence for permanent
brachytherapy in the treatment of localized prostate cancer, when used as monotherapy or in
conjunction with EBRT, is sufficient to demonstrate improvements in net health outcomes and
may be considered medically necessary.
Ongoing Trials
A March 2011 search online of ClinicalTrials.gov identified several active studies on
brachytherapy for prostate cancer treatment. In NCT00681694, quality-of-life outcomes will be
compared in prostate cancer patients after treatment with standard ultrasound guided or
magnetic resonance imaging (MRI)-guided prostate brachytherapy. In a randomized Phase III
trial, the effectiveness of brachytherapy with or without EBRT will be evaluated in intermediaterisk prostate cancer patients (NCT00063882). Brachytherapy used alone in the treatment of
intermediate-risk prostate cancer patients is being studied in both NCT00525720 and
NCT00573833. In a Phase II, prospective trial, brachytherapy will be evaluated for patients
with locally recurrent prostate cancer after EBRT (NCT00450411).
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A randomized Phase III study of patients with intermediate- and high-risk localized prostate
cancer will compare androgen suppression and elective pelvic nodal irradiation followed by
high-dose 3-D conformal boost versus androgen suppression and elective pelvic nodal
irradiation followed by Iodine-125 brachytherapy implant boost (NCT00175396). In a
randomized controlled trial, radical prostatectomy will be compared to brachytherapy in
patients with low-risk prostate cancer (NCT01098331). In a prospective, randomized,
multicenter, Phase III trial, radical prostatectomy and radiotherapy (EBRT, HDR, and LDR
brachytherapy) will be compared to active surveillance in the Study of Active Surveillance
Therapy Against Radical Treatment in Patients Diagnosed With Favorable Risk Prostate
Cancer [START] trial (NCT00499174).
Practice Guidelines and Position Statements
The National Comprehensive Cancer Network (NCCN) guidelines for prostate cancer
(v.1.2011) note that the cancer-control rates for brachytherapy appear comparable to surgery
for low-risk tumors with medium-term follow up. (14) The guidelines also add that for
intermediate-risk cancer, brachytherapy may be combined with external-beam radiation
therapy (40–50 Gy) with or without androgen deprivation, but the complication rate increases.
The guidelines state that patients with very large or very small prostates, symptoms of bladder
outlet obstruction, or previous transurethral resection of the prostate (TURP) are more difficult
to implant and may suffer increased risk of side effects. In cases of enlarged prostate,
neoadjuvant androgen deprivation therapy may be used to shrink the prostate.
The American Brachytherapy Society (ABS) Prostate Low-Dose Rate Task Group (15)
provides the following patient selection criteria for monotherapy: clinical stage T1b-T2b and
Gleason score equal to or less than 6, and PSA equal to or less than 10 ng/mL. The ABS
guidelines also indicate monotherapy may be used in select higher risk patients and for
salvage of select radiation therapy failures. For boost, patient selection criteria includes:
clinical stage T2c or greater and/or Gleason score equal to or greater than 7 and/or PSA
greater than10 ng/mL. These guidelines also note inadequate information exists to recommend
supplemental XBRT-based on perineural invasion, percent positive biopsies, and/or MRIdetected extracapsular penetration.
In an Institute for Clinical and Economic Review (ICER) report, it is noted a gold standard
treatment approach for the management of low-risk prostate cancer is not available. (16) This
report found there are no randomized controlled trials comparing brachytherapy to other
treatment approaches and limited high-quality data available, making it difficult to compare the
effectiveness of treatment options. The report concluded rates of survival and tumor
recurrence are similar in each of the following treatment options for low-risk prostate cancer:
active surveillance, brachytherapy, intensity-modulated radiation therapy, robot assisted
laparoscopic prostatectomy, and proton beam therapy.
The American College of Radiology (ACR) and American Society for Therapeutic
Radiation Oncology
(ASTRO) guidelines on permanent brachytherapy indicate permanent LDR brachytherapy is
appropriate in low- to intermediate risk patients. (17) These guidelines also note EBRT may be
added to permanent brachytherapy in high-risk protocols. ACR/ASTRO exclusion criteria for
permanent brachytherapy include: life expectancy less than 5 years; unacceptable operative
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risk; poor anatomy that prevents a quality implant; positive lymph nodes by pathology;
significant obstructive uropathy and distant metastases.

Government Regulations
National:
There is no National Coverage Determination for brachytherapy.
Local:
There is a Local Coverage Determination (LCD 30320) that addresses brachytherapy for
prostate cancer.
Michigan Department of Community Health:
Per the 2012 Medicaid Provider Manual, Medicaid covers medically necessary radiation
therapy services provided to beneficiaries.
(The above Medicare information is current as of the review date for this policy. However, the coverage
issues and policies maintained by the Centers for Medicare & Medicare Services [CMS, formerly HCFA] are
updated and/or revised periodically. Therefore, the most current CMS information may not be contained in
this document. For the most current information, the reader should contact an official Medicare source.)

Related Policies
• Stereotactic Radiosurgery Particle Beam Radiation and Linear accelerator with or without
Robotic Arm
• Proton Beam Radiotherapy (Charged Particle)
• Image Guided Radiation Therapy (IGRT)
• Intraoperative Radiation Therapy (Single Administration)
• Cryosurgical Ablation of the Prostate
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BLUE CARE NETWORK BENEFIT COVERAGE
POLICY: BRACHYTHERAPY FOR CLINICALLY LOCALIZED PROSTATE CANCER
USING PERMANENTLY IMPLANTED SEEDS
I. Coverage Determination:
Commercial HMO
(includes Self-Funded
groups unless otherwise
specified)
BCNA (Medicare
Advantage)
BCN65 (Medicare
Complementary)
BlueCaid

Covered

Covered
Coinsurance covered if primary Medicare covers the
service.
Covered

II. Administrative Guidelines:
•
•
•
•
•
•

The member's contract must be active at the time the service is rendered.
The service must be authorized by the member's PCP except for Self-Referral Option
(SRO) members seeking Tier 2 coverage.
Services must be performed by a BCN-contracted provider, if available, except for
Self-Referral Option (SRO) members seeking Tier 2 coverage.
Payment is based on BCN payment rules, individual certificate and certificate riders.
Appropriate copayments will apply. Refer to certificate and applicable riders for
detailed information.
CPT - HCPCS codes are used for descriptive purposes only and are not a guarantee
of coverage.
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