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Potential of Brachytherapy:Potential of Brachytherapy:
MovingMoving target target isis notnot a a problemproblem in BTin BT

MovingMoving target target remainsremains a a problemproblem in EBRT  in EBRT  
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By  courtesy of R. Galalae

Interstitial Brachytherapy for Prostate: CTV = PTV

No margin necessary . Much smaller PTV
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Guedea F.,  Guedea F.,  VenselaarVenselaar J., J., HoskinHoskin P., et al., P., et al., 
RadiotRadiot. and . and OncolOncol. 97. 514. 97. 514--520. 2014. 520. 2014. 

PatternsPatterns of of carecare forfor BT in BT in EuropeEurope: : UpdatedUpdated resultsresults. . 

EvolutionEvolution of of prostateprostate BT BT fromfrom 2004 2004 toto 2009 in USA2009 in USA

U Mahmood U, Thomas Pugh T., et al. , 
Declining use of brachytherapy for the treatment of prostate cancer. 

Brachytherapy 13. 157‐162 . 2014. 
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ComparationComparation of HDR & LDR of HDR & LDR implantsimplants

SkowronekSkowronek JJ (Poland)(Poland)
J J ContemparyContempary BrachytherapyBrachytherapy. 2013;5(1):. 2013;5(1):3333--41. LDR 41. LDR or or HDR in treatment HDR in treatment of prostate of prostate cancercancer
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InIn aa seriesseries ofof 330330 ptspts fromfrom thethe BeaumontBeaumont Hospital,Hospital,
monotherapymonotherapy withwith HDRHDR ((44--66 fractionsfractions,, 3838--4242 Gy,Gy,

ErectileErectile DysfunctionDysfunction: HDR vs LDR (Pd103): HDR vs LDR (Pd103)

monotherapymonotherapy withwith HDRHDR ((44 66 fractionsfractions,, 3838 4242 Gy,Gy,
twicetwice aa dayday)) hashas thethe samesame 44--yearyear biochemicalbiochemical
controlcontrol thatthat withwith LDRLDR ((9797,,55%%))..

TheThe 44--yy EDED waswas 1818,,33%% forfor HDRHDR andand 4141,,33%% forfor
LDRLDR (p=(p=00,,006006))(p(p ,, ))

Martinez A., Ghilezan M., et al., 
Radiot. and Oncol. 71 (Supplement 2), S28, S52, S56, 2004.
Brachytherapy in prostate cancer: HDR vs LDR (Pd 103), 

Results, Chronic toxiciy, Erectile Dysfunction (ER)

ErectileErectile DysfunctionDysfunction: HDR vs LDR (Pd103): HDR vs LDR (Pd103)

Martinez A., Ghilezan M., et al., 
Radiot. and Oncol. 71 (Supplement 2), S28, S52, S56, 2004.
Brachytherapy in prostate cancer: HDR vs LDR (Pd 103), 

Results, Chronic toxiciy, Erectile Dysfunction (ER)
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In In prostateprostate BT, BT, otherother HDR HDR advantagesadvantages
overover seedsseeds

‐ Ability to treat extracapsular extension. 
‐ Ability to treat bigger prostate volumes.
‐ Ability to treat Seminal vesicles.
‐ Ability to treat all stages (T1‐T3).y g ( )
‐ Shorter duration of symptoms after 
procedure. 

AuthorAuthor JournalJournal & & YearYear TitleTitle

GuidelinesGuidelines forfor HDR BT in HDR BT in prostateprostate cancercancer

KovacsKovacs et al.  et al.   RadRad & & OncolOncol. 2005.. 2005. GECGEC‐‐ESTRO  recommendationsESTRO  recommendations

WojcieszekWojcieszek P.,P., et al. et al.  J J ContempContemp BT. 2012. BT. 2012.  guidelines overviewguidelines overview

Yamada Y.Yamada Y., et al. , et al.  BrachytherapyBrachytherapy. 2012. . 2012.  ABS ABS GuidelinesGuidelines

HoskinHoskin P., et al. P., et al.  RadRad & & OncolOncol. 2013.. 2013. GEC/ESTRO recommendations:  updateGEC/ESTRO recommendations:  update

Hsu I.,Hsu I., et al. et al.  BrachytherapyBrachytherapy. 2014.. 2014. ACR Guidelines ACR Guidelines 
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4545 109  109  

EBRT, Seeds & ADT
Brachy

A A reviewreview of of thethe literatureliterature duringduring 2000 2000 toto 2010. 2010. 
OverOver 18000 18000 paperspapers werewere identifiedidentified. . 

HighHigh RiskRisk ProstateProstate CancerCancer resultsresults overover 18000 18000 paperspapers
identifiedidentified duringduring 2000 2000 toto 2010 2010 
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Grimm P., el al.  BJU Int. Vol 109 (Supp.1). 2012.
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Author No. of Median FU 
(months)

bNED (%)

BoostBoost withwith HDR HDR 
in IR & HR in IR & HR ProstateProstate cancercancer::

patients (months)

Eulau Eulau (2000)(2000) 104104 7878 7777

Pellizzon Pellizzon (2003)(2003) 119119 4141 7575

Martin Martin (2003)(2003) 102102 3131 8282

Martinez Martinez (2003)(2003) 507507 5656 7474

l ll l 611611 6060 ( ) ( )( ) ( )Galalae Galalae (2004)(2004) 611611 6060 77 (5y), 73 (10y)77 (5y), 73 (10y)

Ares Ares (2009)(2009) 7777 5050 8787

AgostonAgoston (2011)(2011) 100100 6161 84,2 (IR) & 81,6 (HR)84,2 (IR) & 81,6 (HR)

Prada Prada (2012(2012)) 313313 7171 7979

BoostBoost withwith HDR HDR 
in in highhigh riskrisk prostateprostate cancercancer: : 

ResultsResults of a of a multicentricmulticentric studystudy

611 611 patientspatients

Center Center 

Beaumont Hospital (USA)Beaumont Hospital (USA) 309309

Seattle (USA)Seattle (USA) 104104

Kiel Kiel UniversityUniversity ((GermanyGermany)) 198198

Median FU: 5 Median FU: 5 yearsyears

bDFSbDFS at 5y: 77%at 5y: 77% bDFSbDFS at 10y: 73%at 10y: 73%
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 MethodsMethods andand MaterialsMaterials:: 280280 ptspts havehave beenbeen treatedtreated withwith 6060 GyGy
EBRTEBRT ++ HDRHDR--BTBT boostboost forfor intermediateintermediate toto highhigh--riskrisk prostateprostate
cancercancer ((1010 GyGy)).. AmongAmong these,these, thethe outcomeoutcome andand toxicitytoxicity ofof thethe

BoostBoost withwith HDR in IR & HR:HDR in IR & HR:

firstfirst 100100 patientspatients treatedtreated withwith aa singlesingle HDRHDR--BTBT fractionfraction werewere
assessedassessed..

 ResultsResults:: MedianMedian FUFU waswas 6161..55 monthsmonths.. 55yy OS,OS, causecause--specificspecific
survival,survival, diseasedisease--freefree survival,survival, && bNEDbNED werewere 9393..33%%,, 9999..00%%,,
8989..33%%,, andand 8585..55%%,, respectivelyrespectively.. TheThe 77--yearyear actuarialactuarial raterate ofof
bNEDbNED waswas 8484..22%% forfor thethe intermediateintermediate riskrisk andand 8181..66%% forfor thethe

ÁgostonÁgoston P, Major T, P, Major T, LöveyLövey J, J, PolgárPolgár C, et al.C, et al. (Hungary)(Hungary)
BrachytherapyBrachytherapy.. 2011;10:3762011;10:376--84. 84. 

Moderate Moderate dose escalation with singledose escalation with single--fraction fraction HDRHDR--BT BT boost boost for for clinically localized intermediateclinically localized intermediate-- and highand high--
risk prostate cancer: risk prostate cancer: 55--year year outcome of the first 100 consecutively treated patientsoutcome of the first 100 consecutively treated patients

highhigh--riskrisk

 ConclusionsConclusions:: 55yy.. outcomeoutcome afterafter 6060GyGy EBRTEBRT plusplus aa singlesingle
fractionfraction ofof 1010GyGy HDRHDR--BTBT boostboost isis encouragingencouraging..

 PatientsPatients andand MethodsMethods:: 313313 patientspatients withwith localizedlocalized prostateprostate
cancercancer werewere treatedtreated withwith 4646 GyGy ofof EBRTEBRT toto thethe pelvispelvis withwith aa

BoostBoost withwith HDR in IR & HR:HDR in IR & HR:

HDRHDR--BTBT boostboost.. TheThe medianmedian FUFU waswas 7171 monthsmonths

 ResultsResults:: TheThe 1010--yearyear actuarialactuarial biochemicalbiochemical controlcontrol waswas 100100%%
forfor patientspatients withwith nono highhigh--riskrisk criteria,criteria, 8888%% forfor patientspatients withwith
twotwo intermediateintermediate--riskrisk criteria,criteria, 9191%% withwith oneone highhigh--riskrisk
criterioncriterion andand 7979%% forfor patientspatients withwith twotwo toto threethree highhigh--riskrisk
criteriacriteria (P=(P=00..004004)).. TheThe 1010--yearyear cancercancer--specificspecific survivalsurvival waswas
9797%%

Prada PJ, Prada PJ, GonzálezGonzález H, et alH, et al ((SpainSpain))
BJU Int 2012 Jun;109(12):1787BJU Int 2012 Jun;109(12):1787--9393

Biochemical outcome after Biochemical outcome after HDR HDR intensity modulated intensity modulated brachytherapybrachytherapy withwith
EBRT: EBRT: 12 years of experience12 years of experience
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Results of a phase III trial of 220 pts (T1Results of a phase III trial of 220 pts (T1--T3): T3): 
Moderate Moderate HipofractionatedHipofractionated EBRT (20 x 2,75 Gy)EBRT (20 x 2,75 Gy)

vsvs Moderate Moderate HypofractionatedHypofractionated EBRT (13 x 2,75 Gy) + EBRT (13 x 2,75 Gy) + 
HDR boost (2x8,5 Gy)HDR boost (2x8,5 Gy)

For For highhigh &  &  
intermediateintermediate riskrisk a a 
reductionreduction of 31% of of 31% of 
recurrencerecurrence & & similarsimilar

Hoskin P., el al.  Rad & Oncol. 114-120. 2007.

Hoskin P., el al.  Rad & Oncol. 217-222. 2012.

toxicitytoxicity in in bothboth armsarms..
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MonotherapyMonotherapy withwith HDR in LR, IR & HR:HDR in LR, IR & HR:

Shah 2012Shah 2012

Prada 2012Prada 2012

Rogers 2012Rogers 2012

HoskinHoskin 20122012

MortonMorton G., & G., & HoskinHoskin PP,,
ClinicalClinical OncologyOncology 20132013

ZamblogouZamblogou 20132013

BarkatiBarkati 20122012

YoshiokaYoshioka 20112011

DemanesDemanes 20112011
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 MaterialMaterial && MethodsMethods:: AA totaltotal ofof 197197 patientspatients werewere treatedtreated withwith
3434 GyGy inin fourfour fractions,fractions, 3636 GyGy inin fourfour fractions,fractions, 3131..55 GyGy inin
threethree fractions,fractions, oror 2626 GyGy inin twotwo fractionsfractions.. MedianMedian FUFU waswas 6060,,

MonotherapyMonotherapy withwith HDR in IR & HR:HDR in IR & HR:

5454,, 3636,, andand 66 monthsmonths..

 ResultsResults:: AtAt 33 years,years, 9999%% ofof patientspatients withwith intermediateintermediate--riskrisk andand
9191%% withwith highhigh--riskrisk diseasedisease werewere freefree ofof biochemicalbiochemical relapserelapse
(p=(p= 00..0202))..

 ConclusionsConclusions:: ThereThere waswas nono significantsignificant differencedifference inin urinaryurinary
andand rectalrectal morbiditymorbidity betweenbetween schedulesschedules.. BiochemicalBiochemical controlcontrol ofofyy
diseasedisease inin patientspatients withwith intermediateintermediate andand highhigh riskrisk ofof relapserelapse
waswas goodgood.

HoskinHoskin P, et alP, et al (UK)(UK)
IntInt J J RadiatRadiat OncolOncol BiolBiol PhysPhys.. 2012;82(4):13762012;82(4):1376--84. 84. 

HDR HDR brachytherapybrachytherapy alone for localized prostate canceralone for localized prostate cancer
in patients at moderate or high risk of biochemical recurrencein patients at moderate or high risk of biochemical recurrence

 MethodsMethods andand MaterialsMaterials:: BetweenBetween 20022002 &&20092009,, 718718 ptspts withwith
localizedlocalized prostateprostate cancercancer werewere treatedtreated withwith HDRHDR
monotherapymonotherapy.. 33 treatmenttreatment protocolsprotocols werewere appliedapplied;; 141141

MonotherapyMonotherapy withwith HDR in LR, IR & HR:HDR in LR, IR & HR:

patientspatients receivedreceived 3838..00 GyGy usingusing oneone implantimplant inin 44 fractionsfractions ofof
99..55 GyGy;; 351351 patientspatients receivedreceived 3838..00 GyGy inin 44 fractionsfractions ofof 99..55 GyGy,,
usingusing 22 implantsimplants ((22 weeksweeks apart)apart) andand 226226 patientspatients receivedreceived
3434..55 GyGy,, usingusing 33 singlesingle--fractionfraction implantsimplants ofof 1111..55 GyGy ((33 weeksweeks
apart)apart)..

 ResultsResults:: MedianMedian FUFU waswas 5252..88 monthsmonths.. TheThe 3636,, 6060,, && 9696 monthmonth

ZambologlouZambologlou N, N, BaltasBaltas D, Martin T, et alD, Martin T, et al ((GermanyGermany))
IntInt J J RadiatRadiat OncolOncol BiolBiol PhysPhys.. 2013;85(3):6722013;85(3):672--88

HDR interstitial HDR interstitial brachytherapybrachytherapy as as monotherapymonotherapy for clinically for clinically 
localized prostate cancer: treatment evolution and mature resultslocalized prostate cancer: treatment evolution and mature results

biochemicalbiochemical controlcontrol andand metastasismetastasis--freefree survivalsurvival ratesrates werewere
9797%%,, 9494%%,, andand 9090%% andand 9999%%,, 9898%%,, && 9797%%..

 ConclusionConclusion:: HDRHDR monotherapymonotherapy isis safesafe && effectiveeffective..
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16  16  20  20  
4545 109  109  

EBRT, Seeds & ADT
Brachy

%

ResultsResults of 377 of 377 ptspts withwith HighHigh RiskRisk ProstateProstate cancercancer
treatedtreated withwith EBRT (60 Gy) + HDREBRT (60 Gy) + HDR--BT (9 Gy) + AD 3y BT (9 Gy) + AD 3y 

at ICO. at ICO. Median Median FU: 48,7 FU: 48,7 monthsmonths. . 
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Grimm P., el al.  BJU Int. Vol 109 (Supp.1). 2012.Boladeras A., Guedea F., Submited to R & Oncol.
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Conclusions:

1.HDR1.HDR--BT BT is more cost effective is more cost effective than seeds.than seeds.
2.Results for HDR boost in high risk2.Results for HDR boost in high risk patientspatients

Outline of my presentationOutline of my presentation

2.Results for HDR boost  in high risk 2.Results for HDR boost  in high risk patients    patients    
are excellent & well established ( with one are excellent & well established ( with one 
Phase III trial).  Phase III trial).  

3.R3.Results esults for HDR for HDR monotherapymonotherapy in LR, IR & HR in LR, IR & HR 
are are promising.promising.

4.HDR Prostate BT is gaining in popularity.4.HDR Prostate BT is gaining in popularity.
5.HDR Prostate BT is getting more widely used.5.HDR Prostate BT is getting more widely used.

Modified from Modified from SkowronekSkowronek JJ (Poland)(Poland)
J J ContemparyContempary BrachytherapyBrachytherapy. 2013;5(1):33. 2013;5(1):33--4141

LowLow--dosedose--rate or highrate or high--dosedose--rate rate brachytherapybrachytherapy in in 
treatment of prostate cancer treatment of prostate cancer –– between optionsbetween options


