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ABSTRACT PURPOSE: A well-established body of hiterature supports the use of high-dose-rate (HDR) brachy
therapy as defimtive treatment for localized prostate cancer. Most of the articles deseribe HDR as
a boost with adjuvant external beam radiabion, but there 15 a growing experience with HDR
monotherapy.
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In response to an enquiry from the Scottish Radiotherapy Advisory Group

Key points

B Evidence from low-level observational studies
suggests that high dose rate (HDR) brachytherapy
in combination with EBRT may improve outcomes
in patients with localised prostate cancer. Two
randomised trials support this conclusion,
although it should be noted that in both of these
the dose of EBRT used in the control arm was
relatively low.




55Gy/20f 35.7Gy/13f

Ext beam +
17Gy/2f HDR

Closed 08/05: 220 patients randomised




HDR implant: biological advantage

o/B 1.5 o/B 3.5 o/B 10

e Ext beam
74Gy/40f 165.2 113.1 87.7

55Gy/20f 155.8 98.2 /0.1

e HDR Boost after 35.7Gy/13f
17Gy/2f 214.5 77.0




Randomised trial of external beam radiotherapy alone or combined
with high-dose-rate brachytherapy boost for localised prostate cancer
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Acute toxicity: bowel frequency

Frequency of bowel actions/24 hrs
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Acute toxicity: rectal discharge
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Acute toxicity: urinary frequency

Urinary Frequency (Night)
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Acute toxicity:dysuria

4590 -
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35% -
30% -
25%0 -
209%0 -
159%0 -
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0% -

None Mild Mod




Current issues in HDR prostate
brachytherapy

e Optimal dose for boost
® Relative efficacy vs modern high dose IMRT

® Role of monotherapy
e Optimal dose for monotherapy
® Monotherapy as focal treatment

e HDR salvage




Current dose fractionation schadules

Institution Dose fractionation Bladder Urethra Eectum

MSKCC Boost TGyx3 < 120% prescription Dy = TO%
Mono 9.50yx4
Salvage Blyx4
Boost 15Gyx 1 Viss<locc, Vigg=0cc
Mono 10.5Gyx3
Salvage Blyx4* *(dose mnnel whenever possible)
WEH Boost 10.5Gyx2 Mo constraint Vigo < 90% of prescription Vi <2 1% of prescription

o

Monoe 4 9.5 Gy (historical) (intra-op TRUS-based dosi) V)5 <0 1% of prescription
12—13.5Gyx 2 (current)
Salvage T0yx4 combined with
hyperthermia
TCC Boost 6Gyx2 < 80% of Bx < 125% of prescription < 80% of Bx to outer wall
#*2 implants
W Boost 6.5Cyx3 =100 prescription < 110% prescription micosa <<60%, outer wall < 100%
Mono two sessions of 6.50Gyx3

Toronto Boost 1 5Gyx ] rfa o= 118% Vip<05cc
UCLA-CET  Boost 6Gyxd W—100% wall 20%: combo Rectal wall 80%

MonoT.250Gyx6 H0% balloon 5% any TUR Rectal wall 80—85%

o Ono
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CGirade 3 late GU complications

Autho

N

Followup (mo)

Diose

Type of treatment

Comments

Astrom (60)
Demanes (17)
Hsu (7)

Phan (49)
Deger (50)
Martinez (77}
Sullivan (32)
Lwahlen (73)
Demanes (37)

Cihilizan (31)
Hoskin (T8)

214
2049
112
309
442
207

415

587
h

45
B
30
59
Bl
Hh
41

G2

10Gyx2

5.5 Gy—6.0Gyx4
950Gy

bliyxd

9—10 Gyx2
5.5—-11Gyx2
4-5Gyx46.5 Gyx3
SGyxd—60ya3
TGyxb

9.5Gyxd
12—-13.5Gyx2
.50 yxd

9Cyxd

10.5Gyx3

13Gyx2

Boost
Boost
Boost
Boost
Boost
Boost
Boost

Boost
Mono

Mono
Mono

13 patients experienced urethral strictures

6.7% late Grade 3 and 1% Grade 4 GU toxicity (TUR related)

Less than 3% Grade 3 toxicity at 18 mo

4%
0%
B
B
T%

o

1%

late Grade 3 GU
late Grade 3 GU toxicity

late Grade 3 GU toxicity

o late Grade 3 GU toxicity

late Grade 3 GU toxicity
late Grade 3 GU toxicity

late GU Grade 3 toxicity

3—T% sirichires
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SINGLE-FRACTION HIGH-DOSE-RATE BRACHYTHERAPY AND
HYPOFRACTIONATED EXTERNAL BEAM RADIOTHERAPY FOR MEN WITH
INTERMEDIATE-RISK PROSTATE CANCER: ANALYSIS OF SHORT- AND
MEDIUM-TERM TOXICITY AND QUALITY OF LIFE

Gerarp C. Morton, M.B., FR.C.P.C..* D. Anprew LosrLaw, M.D., M.Sc., FR.C.P.C..*
Raxa SANKREACHA, M.Sc.," ANDREA DEABREU,' LIYING ZHANG, PH.D.," ALEXANDRE MAMEDOV,'
Patrick CHEUNG, ML.D., F.R.C.P.C..* Brian KeLLer, Pu.D.,” Cyri. Danjoux, M.D., FR.C.P.C.*
Ewa Szumacher, M.D., M.Ep., FR.C.P.C..* anDp GiLLIAN THoMASs, B.Sc., M.D., FR.CP.C..*

* Department of Radiation Oncology, Odette Cancer Centre, University of Toronto, Toronto, Canada; ' Department of Clinical Trials and
Epidemiology, Odette Cancer Centre, Toronto, Canada; and * Department of Medical Physics, Odette Cancer Centre, University of

Toronto, Toronto, Canada I[JROB 2009

HEALTH-RELATED QUALITY OF LIFE AFTER SINGLE-FRACTION
HIGH-DOSE-RATE BRACHYTHERAPY AND HY POFRACTIONATED EXTERNAL
BEAM RADIOTHERAPY FOR PROSTATE CANCER

Gerarp C. Morton, MLB., FR.C.P.C..* D. Anvprew LosLaw, M.D., M.5c., ER.C.P.C..*
Hans Cuung, MD., FR.C.P.C..* Gaw Tsang, M.D., FRANZC.R.." Raxa SankreacHa, M.Sc..’
ANDREA DEABREU,” LIYING ZHANG, PH.D.." ALEXANDRE MAMEDOV,'
Pamrick CHeung, M.D., ER.C.P.C..* Demgre BatcHeLar, PuD_ ' CyriL Dansoux, MD., FR.C.P.C.*
ann Ewa SzumacHer, M.D., M.En., FR.CP.CF IJROB 2011

Brachytherapy

Is single fraction 15 Gy the preferred high dose-rate brachytherapy boost dose
for prostate cancer?

Gerard Morton™*, Andrew Loblaw *, Patrick Cheung *, Ewa Szumacher”, Manraj Chahal ®, Cyril Danjoux *,
Hans T. Chung *, Andrea Deabreu”, Alexandre Mamedov ®, Liying Zhang”, Raxa Sankreacha®,
Eric Vigneault®, Colvin Springer*

*Sam nphrook Odete Caneer Centre. Toronin, Canada; [ 'Hotel-Disy de (usher, Conada; “Windeor Fegonal Cancer Centre, (ntario, Ganada RT & O 2011




UK national protocol for high
dose rate brachytherapy boost
In prostate cancer

Christie Hospital
Exeter

Lincoln

Mount Vernon
Northampton
Southend

St James Leeds




HDR single dose boost study

Small volume Pelvic nodes

35.7Gy in 15 fractions 46Gy in 23 fractions
IMRT Boost
50.4Gy in 23 fractions

HDR 15Gy: D90 = 15Gy HDR 15Gy: D90 = 15Gy
V100 >95% V100 >95%

91.4Gy EQD2 96Gy EQD2




HDR single dose boost study

e Urethral tolerance ® Rectal tolerance

D10 <17.5Gy D2cc <12Gy
D30 <16.5Gy EQD2 afi3.5 = 74.7Gy

D150 Zero
V100 <15Gy




Participating Centres
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Age Distribution

Range Median

® Bristol 53 —-82 67
® Christie 55-79 68
® Exeter 56 — 78 )
® Lincoln 52— 78 68
e Mount Vernon 48 — 81 /0
e Northampton 58 - 71 65
e St James 52—-78 68




PSA at presentation

Bristol

Christie
Exeter

Lincoln
Mount Vernon
Northampton

S EINES

Range

4.60 — 113.00

3.40 — 102.00
2.30 — 188.00
5.80 — 99.00

4.10 — 240.00
5.30 - 16.00

3.90 - 108.00




PSA at RT

Bristol
Christie
Exeter

Lincoln
Mount Vernon
Northampton

St James

Range

0.10 - 6.10

0.10 - 82.0
0.20 - 23.8

0.10 - 22.0
5.30 - 16.0

0.60 -131.0

4.60
0.80

0.40

12.05

3.90

Data Recorded

All patients
No Data
19/88
All

132/165
All

7/25




Total Gleason Score
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MRI T Stage by Centre

B No Staging
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B No Score

Total Gleason Score
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Dose by centre

Centre 37.5Gy 46Gy Other No Data

Bristol 33
Christie
Exeter
Lincoln
Mount Vernon
Northampton
SIREIN[EE

Total




PTV dose delivered

e D9O0: >15Gy = 391
Treated outside protocol < 15Gy = 24
No Data = 53

e V100: >95% = 255
Treated outside protocol <95% =130
No Data = 59




Dose Tolerances

e Rectum D2cc <12Gy
Median
No Data

e Urethra D10 <17.5Gy
Treated outside protocol >17.5Gy
No Data

e Urethra D30 <16.5Gy
Treated outside protocol >16.5Gy
No Data

= 283
= 46.1Gy
= 161

= 384
=2
= 58

= 257
=129
= 58




Current issues in HDR prostate
brachytherapy

® Optirnal dose for boost
® Relative efficacy vs modern high dose IMRT

® Pole of monotnerapy
® Optirnal dose for ronotnerapy
® Vonotnerapy as focal treatrnent

® DR salvage




Long term outcome of prostate HDR boost brachytherapy
Kiel: Michigan: Seattle [Galalae et al 2004] h=611

Zelefsky IMRT

B B 18 e B T

Fraction Controlled

T |_ v Ble = (i

— beiemediaie Rik (r=192)

t H_':|| sk (=%

T T I
48 71 h Al . 10

Muonthe

Time in Years




Comparison ot PSA relapse-free survival in patients treated
with ultra-high-dose IMRT versus combination HDR
brachytherapy and IMRT

Israel Deutsch’, Michael J. Zelefsky', Zhigang Zhang", Qianxing Mo~, Marco Zaider”,
Gil'ad Cohen™, Oren 1, :

Brachytherapy 2010

160 patients: HDR 3 x 5.5-7Gy + 50.4Gy XRT

470 patients: IMRT 86.4Gy
IMRT HDR

Low risk 21% 14%
Inter risk 40% 71%
High risk 39% 15%




Comparison of PSA relapse-free survival in patients treated
with ultra-high-dose IMRT versus combination HDR
brachytherapy and IMRT
Israel Deutsch’', Michael J. Zu]c_t’sk}']_ Zhigang Zhang”, Qianxing Mo~, Marco Zaider~,
Gil’ad Cohen®. Oren Cahlon'. Yoshiyva Yamada'-*

_.' £y alongy. M ) - Kem, F e rrar _\'-:-n Kork .'\-c.l'\. l‘-Jlr:-._ ¥
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Brachytherapy 2010

p=00001
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Where is the next RCT??7??




Current issues in HDR prostate
brachytherapy

® Optirnal dose for boost
® Pelative efficacy vs modern nign dose IMPT

® Role of monotherapy
e Optimal dose for monotherapy
® Monotherapy as focal treatment

e HDR salvage




Current dose fractionation schedules

lnstitution Diose fract onation

Urethia

Rectum

MSKCC Boost 70y 3
—_ Mono 9.5Gyx4
Salvage BGvxd
Boost 15Gyx 1
—> Mono 10.5Gyx3
Salvage BCyxd*
Boost 10.5Gyx2
Mono 4 x 9.5 Gy (historical)
12—13.5Gyx 2 (current)

Salvage TOvad combined with

UCSF

WEH Mo constraint

(intra-op TRUS-based dosi)

hyperthermia

TOC Boost 6Gyvy? < 80% of Rx

#2 implants

(W Boost 6.50yx3

= Mono two sessions of 6.5Gyx3

Boost 15Gyx 1

<100% prescription
Toronto

UCLA-CET  Boost 6Gyxd

— Mono7.25Gyx6

0—100% wall

B0% balloon

<120% prescription

I|.|_'-. < | ¢, I|'.| i) e

*(dose mnnel whenever possible)
Viop <<90% of prescription

Viis < 1% of prescription

< 125% of prescription
<110% prescription

Do < 118%
Max < 125%
120% combo
105% any TUR

1 10% mono

D, . < 70%

Vas <2 1% of prescription

< B0% of Bx to outer wall
mincosa < 60%, outer wall - 100%
]I..:.;ll: < ”;' [H

Rectal wall B0%
Rectal wall B0—85%

Brachytherapy 11 (2012) 20—32




Results of HDR: monotherapy

HDR dose (Gy)

Study N GviFx Fxs Total Median follow-up (v) PSA-PFS (nsk group)

Yoshioka et al., 2006 (14) o) 9 54 Gy 23 100%: low
80% inlermediate
707 high
Corner et al, 2008 (15) ' 36 Gy . 1005
3.5 Gy All
Ghadjar et al, 2008 (16) 36 . ' 38 Gy . 100
Low and intermediate
Rogers et al, 2010 (17) ) ) 36 Gy . 04%
Iniermedi ate
Mark et al, 2010 (18) A0 ) 45 Gy R8% all
Median Gleason 7
Present study CET [ ) 22 Gy 5. 7%
WBH. 2010 .. ' 38 Gy Low and intermediate




HIGH-DOSE-BEATE BEACHYTHERAPY AS MONOTHERAPY DELIVERED IN TWO
FRACTIONS WITHIN ONE DAY FOR FAVORABLE/INTERMEDIATE-RISK PROSTATE
CANCER: PRELIMINARY TOXICITY DATA

MicHeL GuLezan, M.D., Pu.D., Awvaro Marninez, M.D., Gary Gustason, M.D.,
DaneL Krauvss, M.D., Peter Cuen, M.D., James Fontanest, M.D., MicHELLE WalrLace, RN,
Howg YE, M.S., Avyse Casey, R.IN., EvELyn SesasTian, B.S., Kim Leonarp, M.S.,
anD Amy LiMpacuer, B.S.

Depariment of Radiation Oncology, William Beaumont Hospital and Rose Cancer Institute, Roval Oak, MI

173 patients: low/intermeduiate risk
Median follow up 17 months

50: 12Gy x2

123: 13.5Gy x 2

Toxicity grade

Toxicity 2

Gastrointestinal
Diarrhea TT(91.7T) 7 (8. 0
Rectal bleeding 24 (100) 0 0
Proctitis 83 (100 0 0
Rectal painftenesmus 32 (100) 0 0
Rectal fistula 92 (100 0 0
Anal fissure B4 (100 0 0

Genitourinary
Dysuria 67 (77.9) 15 (17.4) 4 (4.7)
Frequency/urgency 39 (459) 34 (40) 11{12.9)
Retention 75 (BR.2) 0 (10.6)

Incontinence 85 (100 0
Hematuria a8l (96.4)
Urethral stricture 8l (96 .4)

2)

I (1.
3 (3.




HIGH-DOSE-BATE BEACHYTHERAPY ALONE FOR LOCALIZED PROSTATE
CANCER IN PATIENTS AT MODERATE OR HIGH RISK OF BIOOCHEMICAL
RECURRENCE

Peter Hosxiw, M.D., Ana Roias, Pa.D., Gerry Lowe, MSc., Lnpa Beyant, D.C.R. (T.),
Perer Ostier, FR.C.R., Ros Hucues, F.R.C.R., Jessica MiLner, B.Sc., anp HeLenw CLapn, B.Sc.
Cancer Centre, Mount Vemon Hospital, Morthwood, Middlesex, United Kingdom

dod: 10,101 6/.ijrobp. 201 L0403 1

26 Gy 3L5 Gy 34 Gy All
YVariable Calepory fi=33 n =109 n=30 =25 ri = 197

Age (v) Median T3 69 68 67 69
Range &1-80 55-81 GO—T7 5177 5581

Follow-up (months) Median & 34 54 60 37
Range 2-13 1650 42-58 3772 2-72
T stage T1-2a 10 (30) 24 (22) 17 (5T7) 10 (40) 6l (31)
T2b-2c 15 (46) 66 (61) 6 (20) T (28) 94 (48)
=T3 B (24) 19 {17) 7 (23) B (32) 42 (21)
Gleason <7 5(15) 30 (27) 11 {37) 6 (24) 52 (26)
T 21 (64) 73 (67) 15 (50) 16 (64) 125 (64)
=B T{21) & (6] 4(13) 3{12) 20 (10)
PSA ppi <10 13 (39.4) 43 (39) 11 {37) 10 (40) T7(39)
1020 13 (39.4) 38 (35) 12 (40) B (32) 71 (36)
=20 7T(21.2) 28 (26) T (23) 7 (28) 49 (25)
Risk group Low 0 2 (2) 5(17) 1(4) B (4)
Intermediate 19 (58) al (56) 14 (47) 9 (36) 103 (52)
High 14 (42) 46 (42) 11 {37) 15 (60) 86 (44)
ADT dumtion (months) N 25 96 7 19 157
Median 6 i) 7. 19 6.3
Ranpe 3-36 1-37 3-36 140 140
IPSS (n=177) Median 6 6.5 a 3 6
Range 024 027 021 0-27




HDR implant: biological advantage
2Gy EQD

o/B 1.5 o/B 3.5 o/B 10

e Ext beam
74Gy/37f

e HDR mono
34Gy/4f
36Gy/4f
31.5Gy/3f
26Gy/2f




HIGH-DOSE-RATE BRACHYTHERAPY ALONE FOR LOCALIZED PROSTATE
CANCER IN PATIENTS AT MODERATE OR HIGH RISK OF BIOCHEMICAL

IP35 (Mean +1 SE)

IPSS (Mean +1 SE)

BEECURRKRENCE

doi: 10.1016/.djrobp. 201 L04.031

Urinary symptom scores

[

Pre-treatment
Time after implant {weeks)

Late

Zlo=24 24 36 36lo<48 48lo<B0

Time after implant (months)




Incidence (%)

Incidence (%)
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HIGH-DOSE-RATE BRACHYTHERAPY ALONE FOR LOCALIZED PROSTATE
CANCER IN PATIENTS AT MODERATE OR HIGH RISK OF BIOCHEMICAL
BEECURRKRENCE

doi: 10,1016/ djrobp. 201 L04.031

Late toxicity (>6 months)

LU Lt avants

Gl late ovenls
Grada gz 2

Grade g ?

Log-rank
=08

Lag-rank
p=0.9

60

[ Gl late ovants
Grade 3

Grade 3

Lag-rank
p= 05

215 Gy

12 24 36 48
Time from first implant (months) Time from first implant {months)



HIGH-DOSE-RATE BREACHYTHERADPY ALONE FOR LOCALIZED PROSTATE
CANCER IN PALLIENTS AT MODERATE OR HIGH RISK OF BIOCHEMICAL
RECURRENCE
doi: 10,1016/ djrobp. 201 L04.031

Freedom from biochemical failure

Incidence (%)

P
=
™—TT

Incidence (%)

[
=]
=

d
10 20 30 40 50 60 10 20 30 40 50
Time from first implant {(months) Time from first implant (months)

Variable Risk ratio Lower Gl Upper Cl

Dose 0.573 0277 0.934

Risk group 0,182 0.026 0848

Incidence (%)

TnPSA ). 0.722 0.5944 D.ooo02

C [MPSA) A7 2123 12.856 < 0.0001

10 20 30 40 50 60
Time from first implant (months)




Single dose HDR monotherapy

® Biology

— Unknown!
e ? Effect on vasculature as well as tumour cell
e No reoxygenation, repair, reassortment,repopulation

® Delivery
— High QA essential .....only one chamce!
— OAR tolerances more difficult to achieve




MV single dose HDR monotherapy

sey Early IPSS scores 8 to 19

e 19Gy: 26 patients
e 20Gy: 14 patients

Early IPSS scores 20 to 35




Current issues in HDR prostate
brachytherapy

Optirnal ¢ bye for boost
Relative efficacy vs modern high dose IMRT

Pole of rnonotnerapy

Optirnal dose for monotherapy
e Monotherapy as focal treatment

e HDR salvage




Focal therapy with brachytherapy

e HDR:

— Afterloading HDR source
— Infinite dose variation by altering dwell times

Ultra-Focal Therapy
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HDR for subvolume boosts

CTV1: whole gland defined by capsule
— Margin around capsule may be added 3 -5 mm

CTV2: peripheral zone
CTV3: GTV
PTV =CTV




High-Dose-Rate Brachytherapy Boost to the
Dominant Intra-ProstaticTumor Region:
Hemi-lrradiation of Prostate Cancer

. - . - p . . ] aq s 1 ~ . P B -
Ulrike Schick,! Youri Pupm-vskl_,l Philippe Nouet,! Sabine Bieri,> Michel Rouzaud,'

Haleem Khan,” Damien Charles Weber,! and Raymond Miralbell *

77 high risk patients: 20 with unliateral tumours on biopsy mapping and MR

64QGy in 32 fractions + 12/14/18Gy in 2 fractions; whole gland or hemigland




High-Dose-Rate Brachytherapy Boost to the
Dominant Intra-ProstaticTumor Region:
Hemi-lrradiation of Prostate Cancer

. M 1 M s ] a g o+ T . M « 2 . 1
Ulrike Schick,! Youri Pnp(m-'ﬁkl,' Philippe Nouet,! Sabine Bieri,”> Michel Rouzaud,'
Haleem Khan,” Damien Charles Weber,' and Raymond Miralbell *
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Current issues in HDR prostate
brachytherapy

Optirnzal for boost
fficacy vs modern nign cose IMET

Pole of rnonotnerapy
Optimal dose for rmonotnerapy
® Vlonotnerapy as focal treatrnent

e HDR salvage




Brachytherapy for the treatment of
recurrent prostate cancer after radiotherapy
BJUI or radical prostatectomy

SUPPLEMENTS _ _ e 4y
Francisco Gomez-Veiga®, Alfonso Marifo®, Luis Alvarez”,

Ignacio Rodriguez®, Carlos Fernandez', Sonia Pertega® and
Arturo Candal®

*Urology Department, Complejo Hospitalario Universitario A Corufig, *Centro Oncoldgico de Galicia and

“Statistical Unit, University Hospital, A Coruna, Spain

BIU INTERMATIONAL & 2012 BIU INTERNATIONAL | 109, SUPPLEMENT 1

Median
Mo. of follow-up % bDFS
Study patients  (months) [timepoint) Dosage

Wallner ef al [17] 13 36 51 (5 years) 170 Gy "=l

Loening and Turner [18] 31 23 67 [5 years) 100-200 Gy "“8Au

Grado et al. [19] 49 64 34 (5 years) 160 Gy "5 or 170 Gy "™Pd
(median)

Beyer [20] 17 52 E3 (5 years) 120 Gy " or 90 Gy "“Pd

Koutrouvelis et al [21] 31 30 87 (5 years) 144 Gy "% or 120 Gy "®Pd

Wong et ol. [23] 44 75 (4 years) 120 or 126 Gy "l or 1035 or
1125 Gy "™Pd

Nguyen et al. [23] 47 70 (4 years) 137 Gy "

lee et ol [24] 1 149 B9 (2 years) HDR implants 36 Gy in six
fractions

Burri et al. [25] 3 B4 (10 years)  128.8 Gy "I or "Pd (median)

Aaronson et al. [26] B8 (3 years) 108-122 Gy "I or ““Pd

Moman et al. [27] 1 20 (5 years) 145 Gy "




FEASIBILITY OF HIGH-DOSE-RATE BRACHYTHERAPY SALVAGE FOR
LOCAL PROSTATE CANCER RECURRENCE AFTER RADIOTHERAPY: THE
UNIVERSITY OF CALIFORNIA-SAN FRANCISCO EXPERIENCE .-‘u;r::{.:ul recurrence (y)
can
Brian Lee, M.D., Pu.D..* Katsuto Sumonara, M.D.." Viviaw Wemneerc, Pu.D..! ]nilfiirf;_-;.lmcn: (no. paticnis)
Avrexanper R, GorrscHack, M.D., Pu.D.* Jean Pourior, Pr.D ¥ Mack Roacu 111, M.D.J¥ anp EBRT -
I-Crow Hsu, M.D.* o

Proton
*Diepariment of Radiation Oncology, University of California—San Francisco, 8an Francisco, CA and 'Department of Urology. I}'}:; 'IJl-.: "-'h.“_r'”:}.. radiation 72 Gy (63—T8 Gy
University of California—3an Francisco, 3an Francisco, CA. and *Comprehensive Cancer Center Biostatistics Core, | edian tranged fe oy Iha =8 Lyl
Unrversity of California—San Francisco, San Francisco, CA Timc to first recurrence -
Mean 63.6 mo
Range 24—125 mo
=24 mo | patiznt
=24 mo 20 paticnts
Presalvage PSA (ng/ml)
Median 59
Range 1.4-03
Tumor grade — initial diagnosis
GE 3
GE &
. GE7
21 patients Gs 8
. Tumor grade — first recurrence
Median follow up 18 months &
GE7
GS B
HDR brachyth G
. Unknown
braC yt erapy' 6 X 6 y Tumor stage at recurence {no. of
patients}
Tle
H Tla
12 peripheral catheters o

=i

4 periurethral catheters o

Doubling time
Median {range) 12.1 mo (4—31 mao}
<6 mo 3 patients
CT defined CTV =6 mo 15 patients
Hormonal treatment presalvage (no.
of patients)
+HT
HT
Metastases at recumrence
Bx confirmation of local recurrence
v = 2 y initial DFI (1%
T: % =6 mo 836 (15/18)
S =6 (at recurrence) 115 (2/19)
PSA <1 ng/ml {at recurrence) [ (0%
% Extracapsular extension 196 (4210
% Semunal vesicle invasion 246 (521)

Ini 1 Redintion Oncology Biol. Phys, Vol 67, Noo 4, ppe 10061112, 20




FEASIBILITY OF HIGH-DOSE-RATE BRACHYTHERAPY SALVAGE FOR
LOCAL PROSTATE CANCER RECURRENCE AFTER RADIOTHERAPY: THE
UNIVERSITY OF CALIFORNIA-SAN FRANCISCO EXPERIENCE

Toxicity

Grade 1-2 Grade 3 Grade 4

Genitourinary 18 0

Gastrointestinal 3 0
Sexual dysfunction 18 ) 0

r 1. Radiaticn Oncology Biol. Phys., Val. 67, Ne. 4, pp.

PSA response:
13: nadir <0.1ng/ml

1 biochemical failure at 24mo
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ELSEVIER Brachytherapy 4 (2005) 141-145

Feasibility and preliminary outcome of salvage combined HDR
brachytherapy and external beam radiotherapy (EBRT)
for local recurrences after radical prostatectomy
Peter Niehoff', Tilmann Loch®, Niels Niimberg', Razvan Galalag',

Jan Egherts', Peter Kohr', Gyorgy Kovics'*

mterdisciplinary Brochytherapy Ceatre, Schleswig-Holstein University Hospital, Kiel, Germumay
Department of Ul Dakonie Fleashirg, Flensburg, (rermany

30 Gy EBRT 40 Gy EBRT Total

No. of patients
Mean iIPSA*

Initial grading

Time to PSA
increase after
prostatectomy

T-stage
No. of patients

Mean age at
BT (years)
Mean/Median
PSA at
BT (ng/mL)

21 14 35
33.2(2-73.2) 11.64(0.6-17.3) 27.62 (0.6-73.2)

Grade 2: 11

Grade 3: 10

42 (713
months

pl2a-b: 6
pT3a-b: 14
pT4: 1

66 (61-77)

5.32/3
(0.8-20.6)

Grade 2: 8

Grade 3: 6

42 (6-103)
maonths

pT2a-b: 4
pT3a-b: 10
T4: 0

65 (52-77)

4.68/2.8

(0.14-17.8)

Grade 2: 19

Grade: 16

42 (6-103)
months

pT2a-b: 10
pT3a-b: 24
pT4: 1

66 (52-77)

5.02/29

(0.14-20.6)

o




Feasibility and preliminary outcome of salvage combined HDR
brachytherapy and external beam radiotherapy (EBRT)

for local recurrences after radical prostatectomy

Mean follow up: 29 months (30Gy) and 26 months (40Gy)

TOXICITY PSA RESPONSE

Acute . |
6: Grade I/Il dysuria 30Gy: 5/21 progression free

16: Grade I/l Gl changes

Late

15: ‘'some degree of incontinence’
3: strictures

10: impotent

40Gy: 6/14 progression free




ELSEVIER Brachytherapy 7 (200%) 231—236

Prostate high-dose-rate brachytherapy as salvage treatment of local
failure after previous external or permanent seed
irradiation for prostate cancer

Morgan Tharp'**, Michael Hardacre'?, Rick Bennett’, W. Terry Jones”,
David Stuhldreher”, Jeff Vaught™
'Radiation (heoloyy Central Indiana Cameer Centers, indianapolis, IN

s (ncalogy, Houson, TX
"rology of Indiana, Indianapebs IN

Salvage treatment used, by previous treatment

Pts nos XRT

HDR regimen

Previous treatment and disease parameters Patients with prior external beam only

Initial 3,5, 7 None
Pt no Previous treatment Initial PSA Gleason

131 Seeds, 24 mCi NR NR
5] Seeds {dose unknown) 193 i)
XRT, 7200 cGy 8.7 6 36 Gy conformal
XRT, 4000 ¢cGy + "*°1 108 Gy 4.7 4

XRT, 6660 cGy 9.3 3] 45 Gy conformal
21 Seeds 160 Gy(Prvs TURP) 15.5 6
XRT, 6840 cGy (Prvs TURP) 16 6

Patients with prior seed-implant only

45 Gy conformal

Patients with prior external beam plus seed 1
4 None

Two implants,
700 ¢Gy x 3 each implant

Two implants,

000 ¢Gy = 1 each implant
Two implants,

600 ¢Gy x 2 each implant
One implant,

700 cGy > 3 each implant
mplant
Two implants,

700 ¢Gy x 3 each implant




Prostate high-dose-rate brachytherapy as salvage treatment ot local
failure after previous external or permanent seed
irradiation for prostate cancer

Summary of complications, by patient

Pt no Rectal injury

Perineal
Urinary injury pain

None

MNone
Gr 2 bleeding
None
None
None
None

Gr 2 5w Gr 3 necrosis, None
AS — cont channel
None None
Gr 2 5mxodil =2 None
Gr 2 Stx; Gr 3 necrosis, AS Gr 3 pain
None None
Gr 2 S5tx dil =3 Gr 3 pain
Gr 2 Stx dil =4; selt-caths None

Gr = grade; AS = artificial urethral sphincter; cont channel = conti-
nent catheter channel construction required: 5tx = stricture: dil = dilated:
selt-caths = intermittently selt-catheterizes to maintain urethral patency.
Only symptoms requiring medical management are reported.

Disease control

Brachytherapy 7 (2008) 231—-236

No recurrence
Pt no Length FU PSA Nadir
38 mo 0
37 mo 0
63 mo 0
532 mo 0
63 mo 0

Recurrence

Pt no Time to failure PSA at failure
27 mo T.18
33 mo N.E.

Last PSA

0

0.02

0

027 (DOC)
0

Survival postsalvage
34 mo
54 mo




HDR brachytherapy salvage: recent abstracts

ABS 2010

ABS 2011

ESTRO 2011

Use of Prostate HDR as Salvage for Local Failure after Prior
Prostate Cancer Therapy
David N. Lowther MDY, Robert 8. Cowles, M.D2, Navha Dixis, MS3

HDR salvage Treatment of PSA Only Recurrent Prostate Cancer
After Radical Prostatectomy: Update of a Feasibility Study in 5
Patients

Rufus J. Mark, MD, Paul J. Anderson, MD, Robin 8. Akins, MD,

Salvage High-Dose-Rate Brachytherapy for Recurrent Prostate
Cancer After Ultra High Intensity Modulated Radiotherapy: Results
of a Pr 5
fsky, MD, ( ohen, MS,
Donar, MDD, nada, MD.

SALVAGE HDR BRACHYTERAPHY FOR LOCAL RECCURANCES OF
PROSTATE CANCER PRELIMINARY RESULTS
M. Gawhiowsha-Suwinska , M. Fialkowsk', Bl Biales ', 5. Halas-Seczha’,

11 patients
No toxicity
Falling PSA in all

5 patients
36Gy/6fractions
Median F/u 36 months
No complications
PSA<0.1in 3/5

29 patients

22 post>81Gy

Median F/u 23 months
79% bRFS

G1/2 rectal: 37%

G1/2 urinary: 24%

No G3/4

23 patients

10Gy x 3

Mean F/u 12 months
Retention in 3

G1 rectal toxicity in 1

4: distant mets

Median PSA in 19:0.19




Current issues in HDR prostate
brachytherapy

e Optimal dose for boost
® Relative efficacy vs modern high dose IMRT

® Role of monotherapy
e Optimal dose for monotherapy
® Monotherapy as focal treatment

e HDR salvage
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