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Long Term Data: 2003
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The Evolution of Modern Brachytherapy

1960s-1970s
Retropubic technique

1980-90s
TRUS-guided

Mid 90s-Mid 2000’s
Intra-op Conformal Planning

2000’s+
Dynamic Intraoperative Planning, 
Functional Imaging



Trends in the US





A state of decline

• Increase in robotic prostatectomies

• Increase in technological advances with 
external beam radiotherapy

– IMRT, IGRT, SBRT

• Reimbursement for IMRT

• Negative press 

• Volume of brachy cases is suboptimal for 
training residents



QOL

CostOutcomes



I will propose to demonstrate

• Quality of life outcomes are as good or better 
than other modalities

• Outcomes with LDR brachytherapy better 
other modalities

• And cost is considerably favorable (at least  in 
the US)
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Quality of Life Comparisons

• Prospective Study of 4 cohorts: (n=310)

– Nerve sparing surgery

– Non-nerve sparing surgery

– External Beam Radiation 

– Seed implant (Brachytherapy)

Chen et al JCO 2009; 27(24), 3916-3922



QOL after Primary Treatment
Prospective Study of 4 cohorts: (n=310)

Nerve sparing surgery (NSRP)

Non-nerve sparing surgery (NNSRP)

External Beam Radiation (EBRT)

Seed implant (BT)

3 Year Outcomes

ED: Cohort of normal based on pre-therapy

Chen et al JCO 2009; 27(24), 3916-3922

Sexual Function Urinary Obstruction/IrritationUrinary Incontinence



18



19



20

The ACOSoG Surgical Prostatectomy Versus Interstitial Radiation 

Intervention Trial comparing radical prostatectomy (RP) and brachytherapy 

(BT) closed after 2 years due to poor accrual. 

This report looks at  health-related quality of life (HRQOL) at a mean of 5.3 

years for 168 trial-eligible men who either chose or were randomly assigned 

to RP or BT.



• QOL data (strongly) leans toward 

brachytherapy

• Quality brachythrapy starts with the 

program, not the implant

• Dynamic brachytherapy is most 

reporducible

Conclusions: Quality



Prostate Brachytherapy 
Evidence-Based Medicine



Levels of Medical Evidence:
US Preventative Services Task Force

Level I: Evidence obtained from at least one properly designed randomized 
controlled trial.

Level II-1: Evidence obtained from well-designed controlled trials without 
randomization.

Level II-2: Evidence obtained from well-designed cohort or case-control analytic 
studies, preferably from more than one center or research group.

Level II-3: Evidence obtained from multiple time series with or without the 
intervention. Dramatic results in uncontrolled trials might also be regarded as this 
type of evidence.

Level III: Opinions of respected authorities, based on clinical experience, 
descriptive studies, or reports of expert committees.

http://en.wikipedia.org/wiki/Randomized_controlled_trial
http://en.wikipedia.org/wiki/Randomization
http://en.wikipedia.org/wiki/Cohort_study
http://en.wikipedia.org/wiki/Case-control


Brachytherapy: 
Low Risk Group

Cesaretti, JA, et al.  Brachytherapy for the Treatment of Prostate Cancer.  
The Cancer Journal 2007; 13(5): 302-312.



N= Med f/u % bRFS

Low Intermediate High

D’Amico et al 66 3.4y 85% 35% 0%

Blasko et al 230 4.8y 87% 84% 54%

Potters et al 493 3.4y 92% 74% 55%

Zelefsky et al 226 4.0y 88% 77% 38%

Merrick et al 262 4.4y 97% 97% 80%

Kollmeier et al 243 6.3y 88% 81% 65%

Brachytherapy monotherapy series



Highest Level Evidence Supporting 
Use of LDR Brachytherapy

• Essentially all Level 2 at best
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• 28,000+ prostate studies were 

published between 2000 and June 2013

• 1,127 of those studies featured 

treatment results

• 233 of those met the criteria to be 

included in this review study. (*1st & 2nd group)

• Some treatment methods are under-

represented  due to failure to meet 

criteria

Outcomes: CER 
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• Post treatment nadir:
– BT:  0.1ng/ml
– EBRT 0.6ng/ml (p<0.001)

• 7-Year RFS
– BT: 95%
– EBRT 89% (p=0.004)



SBRT



Kaplan-Meier plots of biochemical control by treatment and risk group. Biochemical control 

rates at 5 years are as follows: 

(A) all patients: brachytherapy 95%, external-beam radiation therapy 85%

(B) low risk: brachytherapy 94%, external-beam radiation therapy 88%

(C) intermediate risk: brachytherapy 100%, external beam radiation therapy 78% 

Log rank test p values are shown in the figures. 

Gray = BT; black = ERBT

International Journal of Radiation Oncology*Biology*Physics, Volume 76, Issue 1, 2010, 43 - 49





Radiation vs Surgery?  
That has been tested in retrospective series 

but not in a randomized study





BT versus RP 
Pickles et al.

• N=1254

• BT patients w/ typical mix of risk stratification

• Experience considered

• Surgical outcome definition:
– PSA > 0.4 ng/ml



Apples to Apples

1. Use the same outcome definition from the 
surgical nomogram

2. They account for both surgical and BT 
experience as a component of the analysis

3. Use the nomogram as the root of their analysis
4. Next, they inject their BT cohort outcomes into 

the surgical model to create a level-field 
comparison of BT and RP

5. Lastly, their study cohort is of a robust enough 
size that these outcomes are meaningful. 



Pickles et al.

Biochemical Outcome

• BT: 90.6%

• RRP: 86.8%

P=0.003



• Encompass “at-risk” sites: extracapsular disease extension, 
seminal vesicle involvement and/or pelvic lymph nodes

• Dose escalation: Combined modality programs deliver higher 
dose than implant alone or EBRT alone

• However, toxicity is greater with combination approach

• No mature modern randomized trials

• Little agreement as to which patients are appropriate 
candidates

Brachytherapy and IG-IMRT  for 
Intermediate and High-risk Patients



A national phase 2 study of external beam radiation 
combined with brachytherapy showed that 15% of patients 

experienced grade 1 to 3 urinary or rectal toxicity, while 
81% remained free of biochemical progression 4 years 

after treatment (intermediate risk)



Cooperative Trials for Combined 
Treatment

The relative efficacy of brachytherapy as monotherapy compared with its 
combination with external beam is not known, but it is being evaluated in an 
ongoing randomized clinical study
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Using Prostate Cancer as example

• Delivering cost effective care has become 
a critical consideration in prostate cancer 
treatment due to:
– Deficiencies in available comparative 

effectiveness analyses

– Affordable Care Act redefining the health care 
landscape

– Medicare assuming burden for baby boomers’ 
health care costs

– Growth of the provider as insurer model







Shah C et al.  Brachytherapy provides comparable outcomes and improved cost effectiveness in 
the treatment of low/intermediate prostate cancer.  Brachytherapy, 2012 11(6): 441-5

Cost Effectiveness of Brachytherapy

Modality n = Calculated 
Medicare

Reimbursement

Less Costly 
than IMRT?

Less Costly 
than HDR?

IMRT 869 $ 29,356 --- ---

HDR 252 $ 17,514 Yes (p < 0.001) ---

LDR 207 $ 9,938 Yes (p < 0.001) Yes (p = 0.01)



Table 3. Probabilistic Sensitivity Analysis.

Hayes, J. H. et al. JAMA 2010;304:2373-2380
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• Institute for Clinical And Economic Review (ICER) 
analysis of PB versus IMRT versus proton beam 
therapy 

• N=166 studies

• Found large differences in lifetime cost favoring 
brachytherapy 

– 30% and 60% lower costs than IMRT and proton beam 
therapy, respectively

Cost QALY

– Brachytherapy $29,575 13.90

– IMRT $41,591 13.81

– Proton beam therapy $72,789 13.70

http://www.icer-review.org/index.php/mgmtoptionlrpc.html
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ICER Cost & QALY 

http://www.icer-review.org/index.php/mgmtoptionlrpc.html

• Institute for Clinical And Economic Review (ICER) analysis 
of PB versus IMRT versus proton beam therapy 

• N=166 studies
• Found large differences in lifetime cost favoring brachytherapy 



Defining Value in CaP



Prostate Options

Prostate Directive N= %
EBRTT Alone 84 24%

LDR Brachytherapy 124 36%
EBRT+Brachy 25 7%

RTOG 0815 EBRT 8 2%
RTOG 0815 EBRT+Brachy 12 3%

Post Prostatectomy 30 9%
SBRT 5 1%

0415 28Fx 2 1%
0415 41Fx 0 0%

Active Surveillance 53 15%
non-compliant 4 1%



Conclusions

• At least as good, if not better than other 
approaches regarding

– Quality of life outcomes

– Disease free outcomes

– Cost

• If your facility is not doing brachytherapy, you 
are not offering optimal cost effective care nor 
optimizing value.






