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m \ Background

Typical IMRT (1.8—-2 Gyl/fr) has problems of...
* Long treatment period of 2 months
— Burden to patients
— Burden to medical staff
— Burden to machine resources
* Difficulty in controlling intra-fraction error
— Wider margin
— Toxicity concern
— Moderate dose escalation

* Not utilizing low o/ ratio of prostate caner

HDR brachytherapy (especially monotherapy) solution
» » » SBRT solution??

To discuss similarity and difference

between HDR monotherapy and SBRT,

in terms of

v radiation physics (dose distribution)

v radiobiology (dose, dose-fractionation)
v  reported clinical results

in the context of extreme hypofractionation.




Brachytherapy

Em Extreme hypofractionation for

[W Robert Lee

prostate cancer

Expert Rev. Anticancer Thee. (1), 61-65 (2009)

Yoshioka et al. m A8 Gy/8 tx/5 days 27 83 0 5 1 . 0

(78]
(2000, 2006) ar 54 Gy/9 fx/S days
Grills et al. 65 38 Gy/4 fx/2 days 34 a8 0 10 o 6 111
(2004}
Martin et al. 52 38 Gy/d [x/2 days 8 NR 0 4 NR NR [14]
(2004)
Corner el al. 110 34 Gy/d ix/2 days 11.8-27 NR (1] B o 2 [15]
(2008) or 36 Gy/4 [x/2 days

or 31.5 Gy/3 fx/2 days

FFER: Frecdom from biochemical recurnence; FLI Follow-up; B Fractions] GI! Gastrointestingl; GU: Genitourninary; NR: NOE reparted

Table 2. Results with stereot

Madsen et ai. 40 33.5 Gy/5 tx/5 days 41 70 0 25 0 0 [l
(2007)
King et al. 4 36.25 Gy/S fu/5-10 days 33 100 0 5 0 5 17
(2008)

FFBA: Freedom from biochamical recurrence; FU: Follow-up: fx: Fractions; Gi: Gastrointestinal: GU: Genitourinary: NR: Not raported.
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\Where Are HDR and SBRT Standing?
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|PRINCIPLES OF RADATION THERAPY |

Primiany External Beam Radistinn Thetapy [EBRT)
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Classms of Prostate Hypofractionation

(Era of 2D or Early 3D. No IMRT)

Carcinoma of prostate treated by radical external beam radiotherapy using
hypofractionation. Twenty-two years' experience (1962-1984).
Lloyd-Davies RW, et al. Urology. 1990;36:107-111. (UK)

36 Gy/6 fr (6 Gy/fr), n = 209

Randomized trial comparing two fractionation schedules for patients with
localized prostate cancer. (Canada)
Lukka H, et al. J Clin Oncol. 2005;23:6132-6138.
52.5 Gy/20 fr (2.625 Gy/fr) vs 66 Gy/33 fr (2 Gy/fr), n =936

Hypofractionated versus conventionally fractionated radiotherapy for prostate
carcinoma: final results of phase Il randomized trial. (Australia)
Yeoh EE, et al. Int J Radiat Oncol Biol Phys. 2011;81:1271-1278.
55 Gy/20 fr (2.75 Gy/fr) vs 64 Gy/32 fr (2 Gy/fr), n =217




Moderate Hypofractionation (2.4-4 Gy/fr)
ern” Clinical Trials, Using IGRT + 3D-CRT or IMRT

Table T Moderate Hypsfractionation: Contemporary Superiority Trials
Sample ADT Median Randomization
Study (Authord Size (%)  Follow-up Arms Toxicity Efficacy
Regina Elena fArvangelil 168 toc 5.8 years 80 Gy/2 Gy NG NS
62 Gy/2.1 Gy
FECC (Pallack! 303 45 5.5 years 76 Gy/2 Gy Hypofractionatien: worse NS
GU effects
70.2 Gy/2.7 Gy
MDACC (Kuban) 204 21 4.7 years 75.8Gy/1.8 Gy NS NS
72 Gy/2.4 Gy
Abbreviati ADT, androgen deprivation therapy: FCCC. Fox Chase Cancer Center: GU. genitourinary: MDACC, MD Anderson Canser
Center: NS. ne significant difference.
Table Z Moderate Hypofractionation: Ongoing Neninferiority
Triafs
Stady Sample Fandomization s q
€Group) Sire  Risk Group Brms Cabre.ra.AR, Lee WR. Hypofractionation for
cHEP 3216 Intermediotsl 74 Gyi2 Gy cl|f1|ca||y.locallzed prostate cancer.
(MRC) low 57 Gy/3 Gy Semin Radiat Oncol. 2013;23:191-197.
SO C¥2Gy
0415 (RTOG) 1067  Lowr 73.8 Gy/1.8 Gy
70 Gy/2.5 Gy
PROFIT 1284  Intermediate  TOGW2Z Gy
OCOG) 60.Gy/3 Gy
e T T In near future, 70 Gy/2.5 Gy or
intonsityasodulated radiotherapy in prostate cancer: MRC, Mod- 60 Gy/3 Gy (IGRT + IMRT)
ical ResearchiCouneil: OCQG, Qatario ClinicatOncology Group:
PROFIT. Prostate Fractionated Iradiation Triak RTOG, Radistion may become the standard
Therapy Cmealagy Group.

Extreme Hypofractionation Trials

/fr or More, Excluding HDR Brachy)

Table 3 Extreme Hypofractionation: Phase IfIl Stadies

Author Median FU Grade 2+ FFBR
(nstitution) Sample Size (Risk Group) (Months) Regi Toxicity (%) ©4)
Madsen (VMMEY 40 (Low} 41 33.5Gy/6.7 Gy GU: 20 2%
GI:T7.5
King (Stanferd} 67 (Low to low-intermediate} 32 36.25 Gy/7.25 Gy GU:85 94
G2
Friedland Naplesy 112 Law > Intermediate > high) 24 35 Gy/7 Gy <id >95
Katz (Winthrop) 304 (Low * intarmediate > bigh) 30 38 Gy/7 Gy <1 =~g%
17 38,25 Gy/7.25 Gy
McBuide (multicentes? 45 (Law) 445 37.5 Gy/7.5 Gy GY: 12 9%
35.25 Gy/7.25 Gy Gk 12
Boike (multivente 45 (60% intenmediate, 40% low) 30 45 Gy/9 Gy Gk 16 100
1e 47.5 Gy/0.5 Gy GU: 31
12 50 Gy/ 10 Gy
Abbreviations: FFBR. freedom from biochemical recumence: FU. follow-up: GY. genitourinary: G gastrointestinal: VM. Virginia Wiason
lledicat Center.

Cabrera AR, Lee WR. Hypofractionation for clinically localized prostate cancer. Semin Radiat Oncol.
2013;23:191-197.




[CLINICAL INVESTIGATION

o

HIGH-DOSE-RATE MONOTHERAPY: SAFE AND EFFECTIVE BRACHYTHERAPY FOR
PATIENTS WITH LOCALIZED PROSTATE CANCER

D. Jesrrey DEmanves. MD.* Awvaro A Marninez, MUD. Micugr Guigzan, MD. | )
Dexvis R, Hice, MDY Lioner Scporg. MDY Davie Braser MLCS.7 anp Gary Gustarson. MLD.
“California Endocurietherapy at UCLY. Department of Ridiation Oneelogy. David Gedlen Sshoo) of Medicine of the

Umsersity af Califorma at Los Augeles. Los Angzeles. CA: "Willion: Beawmont: Hospisal. Roval Oak. Mi:
and “California Endocurie therapy. Uakland. CA

PSAPFS for the Combined Study Fampie (N-298]

N =298 - =
42 Gy/6 fr. CET y
38 Gy/4 fr. WBH o7
Median follow-up: 5.2 years T 08
97% biochemical control at 8 years % ';:"
3% GU Grade 3 o
10% GU Grade 2 o2
a L ] 2 24 k. @« w0 2 O w M 1Y 1R e 1% B8
Time from Treatment Star (menths)

Demanes DJ, Martinez AA, et al. Int J Radiat Oncol Biol Phys. 2011;81:1286-1292.

Largest Series of HDR Monotherapy

-, Intermediate-, and High-Risk Prostate Cancer

9.5Gy x4 fr 11.5Gy x 3 fr
> (2 implants) » (3 implants)
(2 weeks) (3 weeks)

Hormone therapy
Toxicity (per event)

718 patients (low-high risk) 9'5.GV x4 fr
treated by HDR monotherapy (1 implant)
(2 days)
T
0.5 < e
DB 4
[+ 5 b
T ool Median follow-up: 52.8 mo
3 %51 5-y bNED (all): 94%
4 oA —— Low Risk (1=395) :
E —=- intermediate Rick (1=177)
& 034 = tiigh Rish (=1 465 Low-risk: 95%
o2 foebts Intermediate: 93%
o High: 93%
nl} 12 724 36 “8 B0 12 B4 95
(e} Momrs

(median mo [range])

Low: 4 (3-6)
Inter: 6 (6-10)
High: 9 (9-14)

Overall: 9 (3-14)

Acute GU G3: 5.4%
Acute Gl G3: 0.2%
Late GU G3: 3.5%
Late Gl G3: 1.6%
(None G4-5)

Zamboglou N, et al. Int J Radiat Oncol Biol Phys. 2013;85:672-678. (Offenbach, Germany)




R Monotherapy for Intermediate-/High-Risk
tate Cancer: the Longest Follow-up Series

Biochemical control rate

Patient characteristics

HDR monotherapy regimen

Treatment period 1995-2011 10
No. of patients 177
Risk category 2 0.87
Intermediate 71 (40%) z
- o =
Horm::wg: el g * kel
Yes 133 (75%) E:
No 44 (25%) g 0.4
Follow-up period (years) &
Median 6.8 i? o Intermediate-risk: 89% at 7 years
Range 1.5-17.4 High-risk: 76% at 7 years
Dei:-:?:rl:qr;iji(;fte; T2b-c, GS=7 or 10<PSA<20 o (Definition of PSA failure: Nadir + 2 ng/mL)
high: T3-4, GS>8 or PSA>20 S 0 12[! 1@

1995-1996 48 Gy/8 fr/ 5 days
1996-2005 54 Gy/9 fr/ 5 days Presented at ESTRO 2014 (Vienna)
2005-2011 45.5 Gy/7 fr/ 5 days by Yoshioka Y (Osaka, Japan)

Months after HDR brachytherapy

Author Total dose/ No. of Follow PSA control rate/ L>a 'zser';(;ﬂczliy
[Country] Fractions patients -up (y) Risk group ﬁ
R
[Egsir]s 39Gy/6Fr. 284 2.7  94%(5y)/Intermediate 7.7% 0.0%
ambonh 38 Gy/4 Fr. 141 95% (5y)/Low
[Germagn ] 38 Gy/4 Fr. 351 4.4  93% (5y)/Intermediate 27.5% 2.6%
VI 345Gy En 226 93% (5y)/High
L 34 Gy/4 Fr. 34 o . 33.0% 13.0%
H[OJ‘::;" 36 Gy/4 Fr. 25 35 % soy/)/(g’t;zre:'ate 40.0% 4.0%
31.5Gy/3Fr. 55 Pl 34.0% 7.0%
Present 48 Gy/8 Fr. o .
study 54Gy/9F. 177 6.8 Sgﬁ;gyé?tiﬁe:'ate 12.4% 4.5%
[Japan]  45.5Gy/7 Fr. R
*Scored per event not per patient.
Rogers CL, et al. J Urol. 2012;187:109-116.
Zamboglou N, et al. Int J Radiat Oncol Biol Phys. 2013;85:672-678.
Hoskin P, et al. Int J Radiat Oncol Biol Phys. 2012;82:1376-1384.




“ VI rt ua I H D R” Viruad HDR™ Cyberkinic rdiesurgeny for prosmic conciname @ D.B. LS crab.

(CyberKnife)

Indeed, this 150%

arrangement of 125%
isodose lines

resembles 75%

HDR... 50%

| Axial and sapintal comparisan: Cyberknife (CK bvs_simulated high-doserate (HDR 1dosimatey Whits line = pros-

B o dark blue line = 2mm plapning tisget volume expansion. Jsodose lines shown as fotlows: 1505, red; 125%.

= 1687, yetlow {very lighton HOR mnage). 3%, green.and 39%. bive. Note similay merphologic characienstics of

2 il 255, and 1509 conerage lines, with pastial exclusion of the wrethrs from 106% isodose volume coverage with CK
{feft) and fowear rectal wall and mucosa 755 and 56T kodose volume with CK (leful.

(cf. Real HDR
at Osaka Univ.) Fuller, et al. Int J Radiat Oncol Biol Phys. 2008;70;1588-1597.

Influence of “Interplay Effect”
2D < 3D-CRT < IMRT < SBRT+IMRT?

Small field (segment) irradiation
would be easily influenced by
interplay effect, which never be
adjusted by re-registration
before irradiation
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Stanford 2008
Intrafractional motion of the prostate during hypofractionated radiotherapy.
Xie Y, et al. Int J Radiat Oncol Biol Phys. 2008;72:236-246.
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Xie Y, et al. Int J Radiat Oncol Biol Phys. 2008;72:236-246.
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“Ignorance Is Bliss”
hat You Don’t Know Never Hurts You —

ek
" - &- Aftersesaspie 5
E s| ]
& b
= =
- - "
g al . ;§
g L 5
g o o 18
LA =
- - L] o
= =
;3 11‘30 mja 3;)3 4-,;; Si'm 5&; T&&m g 120 240 360 48D 600 220 848 950 1080 1200
Time fsecond) Time (Second}
Fig. 9(b). If the interval of imaging Fig. 10. Shorter interval imaging is
becomes twice (ie, shot frequency is 1/2), needed to detect a smaller shift
the shift looks smaller significantly with less probability

Xie Y, et al. Int J Radiat Oncol Biol Phys. 2008;72:236-246.

Contents lists available at ScienceDirect
Radiatherapy

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Phase Il trial

Stereotactic body radiotherapy for localized prostate cancer: Pooled @Gwm&
analysis from a multi-institutional consostium of prospective phase 11

trials

Christepher R. King®", Debra Freeman ", Irving Kaplan®, Donald Fuller”, Giampaolo Bolzicco®, Sean Callins'|
Roberi Meier®, Jason Wang ™, Patrick Kupelian®, Michael Steinberg-, Alan Katz"

Fabie 1
[Pafent and trestment characterstics (= 1100°)

Risk group 35 G¥ 36.25 Gy ADT e Fu”
{ures 1 254 (4087} 319 {5083 50(8%) 36
Inter mediare 334 {302} 108 (325} 188 {56%) 49 (15%) 305
High Y25 07TE) 23 (IB%} 82 (66%) 48 (383 23
Total 3100 285 {35%) 580 (542} 147 (14%)

[Parkcipetine institutions:

s hiwe, Nafiations Onculugy, Flashing, BY.

Naples Radiation Oncelogy, Naphes, FL,

Depr. of Radiatiam Oncolozy. Beily Israel Beaconness, Bostan, M4

[Radinsurgeny Medical Growp, San Diego CA.

Division of Radiation Omealogy. SanBortolo Hospital, Vicenza, ftaly.

Bepl. 8F Hadiatam Uncology, Staafod, (A

[ Pepi. 6f Radiatian Oncolosy, G University, Washi PL

[Depi. o Hadiatiam Dncology. Swedish Mediead (onter. Seattfe. Wa

% cafcutated Wity respect te (he-to%a) numbes of patienis within each respeetive risk-group.

" Median fuliow-up In moRihs.

10
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Time fellewing SBRT [months]
[Table 3
[Comparisons oS- yeas PSA relapse-free swevival rates by risk group and substzasified by useof ADT o¢ tofal dose.
Low risk intermediate sk fHigh risk
5-y1 bRES p-Value 5-yr bRES p-Value S-yr bRFS p-Value
ADT use 96.5% A a7.2% . 82.5% N
No ADF 95.1% (.46 PN 07 802% 050
Bose 35 Gy 95.8% B F23% NE )
Dose 36.25 Gy 95.0% 77 872% 973 TA1E 0893
Dose 30-40Cy 9445 0.4t 957% 0.58 NE e
[VE. o eveixs.
| Rejerenee graup

King, et al. Radiother Oncol. 2013;109;217-221.

Stanford 2012
King CR, et al. Int J Radiat Oncol Biol Phys.
2012;82:877-882

Harvard, others (multicenter) 2012

McBride SM, et al. Cancer. 2012;118:3681-3690

10 s e wa
= 5
= 4-yoar bNED 54% [95% 1 :85% - 1625}
o
@ B
&
b
i,
&
@
5 2
W 2k .
il iNambes of patients atrisk
BT B2 Ly kK 2% i
a0
L] 1 2 3 & Ly
Years after SGRT
2003-2009

67 low-risk patients
Median follow-up: 2.7 years

36.25 Gy/5 fractions
(7.25 Gy/fraction)

o FalaaDesth 4 Cansoend

somp———y ;

055

2.5

Gumuiative Proportion withgut Biochemic i Faliurs of
Cyatty
s
W

om bPFS @ 3-years: 97.7%
068
o8
oy
LA -— - — - - a x
o 1w ] » 4 50 3 b
Fime (mos)
45 L - 2 2 ” 1
Pamior szt

4 centers, phase | trial
45 |low-risk patients

34 pts: 7.5 Gy x 5 fractions

9 pts: 7.25 Gy x 5 fractions

2 pts: other regimens
Median follow-up: 44.5 months
bPFS rate at 3 years: 97.7%
G3 late GU: 1 pt (stricture->TUR-P)
G3 late Gl: 2 pts (rectal bleed->APC)
G2 late GU: 7 pts (17%)
G2 late Gl: 3 pts (7%)

11



UCSF 2012

Stereotactic body radiotherapy as monotherapy or post-external beam radiotherapy boost
for prostate cancer: technique, early toxicity, and PSA response.
Jabbari S, et al. Int J Radiat Oncol Biol Phys. 2012;82:228-234.

Table 3. Maximum ke GU and G woxicity for all SBRT

paiienis

38 prostate cancer (low-high risk)
Median follow-up: 18.3 months
100% biochemical control
(hormone used for 47% pts)

Max. reported late GLI toxiciy

Max. reported late G toxieity

(S R VO S .1

32 (84%)

20 patients (mainly low-

intermediate risk):

9.5 Gy x 4 fractions

18 patients (mainly high-risk):
Whole-pelvis IMRT 45-50 Gy
+ 9.5 Gy x 2 fractions

1 (3%}
3 (8%}

2{(5%)

35{92%}
2 15%)
1 {3%)

Margin: 0/0 mm for first 15 pts,

2/0-2 mm for latter 23 pts

60-80% isodose line prescription

ﬂorted Clinical Results of Robotic SBRT

Author Institution No. of Median Biochemical Late toxicity
patients | Follow-up control/ > Grade 2
(years) Risk group GU Gl
King Stanford 67 2.7 94% at 4y/Low 9% 2%
McBride 4 centers 45 3.7 98% at 3y/Low 19% | 12%
(multicenter,
Prospective)
Katz Flushing 50 6 97% at 5y/Low, 1% 2%
91% at 5y/Inter,
254 5 74% at 5y/High 11% | 5%
Ju Georgetown 41 1.8 98% at 2y/Inter | 44% 7%
King 8 centers 1100 3 95% at 5y/Low, NA NA
(multicenter, 84% at 5y/Inter,
pooled) 81% at 5y/High




Brachythe;;py

Representative Dose-fractionations and BEDs of SBRT or HDR

Physical dose BED (Gy) EQD,;, (Gy)
Method | Author Dose/fr No. of Total dose o/B o/B o/B o/B
(Gy) fractions (Gy) =15 | =3.0 | =15 | =3.0
SBRT McBride 7.25 5 36.25 211 124 91 74
(multicenter, 7.5 5 37.5 225 131 96 79
prospective)
SBRT Katz 7 5 35 198 117 85 70
7.25 5 36.25 211 124 91 74
SBRT King 7-8, 5 35-40, 198 117 85 70
(multicenter, Median Median 253 147 109 88
pooled) 7.25 36.25
Yoshioka 6 9 54 270 162 116 97
Yoshioka 6 8 48 240 144 103 86
Yoshioka 6.5 7 45.5 243 144 104 86
Rogers 6.5 6 39 208 124 89 74
Demanes 7 6 42 238 140 102 84
Mark 7.5 6 45 270 158 116 95
Martinez 9.5 4 38 279 158 119 95
Zamboglou 115 3 34.5 299 167 128 100
Hoskin 13 2 26 251 139 108 83
Ghilezan 13.5 2 27 270 149 116 89
Hoskin 19 1 19 260 139 111 84
_m Zelefsky 18 48 86.4 190 138 81 83

Ilnlcal Trial: Robotic SBRT Mimicking HDR

\ Dose Distribution and Fractionation

Official Title:
Virtual HDR CyberKnife Radiosurgery for Localized Prostatic Carcinoma: A Phase Il Study

Intervention Radiation:
CyberKnife Radiosurgery 38 Gy in 4 fractions of 9.5 Gy/fx, over 4-5 days

Status Recruiting:
Start date: 2006-03
Primary completion date: 2014-12 (Anticipated)

Inclusion Criteria:

T1b-T2b, NX/NO, MO

Gleason Sum <7

Prostate-specific antigen <10 ng/mL
Prostate volumes by TRUS <80 cc

Principal Investigator:
Donald B Fuller, MD, CyberKnife Centers of San Diego/Radiation Medical Group

http://clinicaltrials.gov/ct2/show/record/NCT01045148
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RTOG 0415

A PHASE fii RANDOMIZED STUDY OF HYROFRACTIONATED JD-CRTAMRT VERSUS CONVENTIONALLY
FRACTIONATED 3D-CRTAMRT IN PATIENTS WITH FAYORABLE-RISK PROSTATE CANCER

Sleason Scoie
1. Gleason 2.4
2. Gleason §-6

pSA
1. <& ngimi
2. 4-< 10 ngimL

L Pk S P )

1. 3D-CRT
2. IMRT

SCHENA

R

A Arn A (Minimum BTV preseriplion)
N 3D-CRT or IMRT: 73.8 Gy In 41 fractions
D

=3

M Arm 2 (Minimum PTV prescriptien)

[ 3B.CRY or IMRT: 70 Gy in 28 fractions

2

E

Treatment is prescribed as a minimunt 10 the planning target volume (PTV) to be delivered at arate of 1.2
] i Wil

or2s5G iy ¥

:-mstate';mw

in a climieal target that P ihe

&

Patients: low-risk group

Primary endpoint: Non-inferiority in
disease-free survival (PSA fail included)
(73.8 Gy is considered as equivalent to
78 Gy at isocenter prescription)

CTV = Prostate

PTV =+ 4-10 mm

Daily target localization (fiducial markers,
transabdominal ultrasound or other) is required
for this protocol.

Principal Investigator: Lee WR

A Randomized Phase Il Triat of Hypofractionated Radiotherapy for Favorable Risk Prostate Gancer

RTOG 0838

SCHEMA

R | Arm 1
S | Treaiment technigues/machine A | 36.25 Gy in 5 fractions of 7.25 Gy over two
T N | and a half weeks {in 15-17 days)*
R | 1. Alllinear accelerator based treatment | B
A | (excluding Cyberknife) (3]
T M
| | 2. Cyberknife I | Arm2
F Z | 51.6 Gy in 12 daily fractions of 4.3 Gy over
Y | 3. Protons E | two and a half weeks (in 16-18 days)”

“Foy proton doses, see Section 6.1.4.

Patients: low-risk group
Primary endpoint: 1y-HRQOL (EPIC).

RTOG 0415 (EPIC measure)
(Note: both arms are experimental)

To show non-inferiority of either arm to IMRT: mandatory

CTV = prostate
PTV =+ 5 mm/3 mm (rectum)

Fiducial: mandatory
Principal Investigator: Lukka H
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treatment of prostate cancer.
Clinical, financial, and legal
implications for managed care
organizations.
QuangTs, et al. Oncology.
2007;21:1598-600,1602-1604.

in order 1o destroy abnormal cells.

Stereotacts: body
sadiation thesapy

This type of externalbeam radkation therapy mvolves the use
of special equipment Lo position a patient and precisely de
liver radiatian to fumars in the body (receps the brain]. The
total dose of radiation i divided inte smaller doses given
aver a pencd of seweral days. This type of radkation therapy
helpss spare moemal tissise

External-beam radiation  Alsa called thenedimensional radistion therapy and three.
therapy a5 a three- dimensianal conformal radsation therapy, this procedure
dimensional con. wies 3 compuiter ta create a threedimensional pictuee of
formal treatment the tumor, allowing déctars to give the highest possible

dose of radiation ta the tumor, while sparing as much of
the nomal tissue as possible.

Table 1. Clinleally | Caneer.+
Mean Cost
Treatment Description Chaim Code} Estimate}.
i Radical prostatestomy}  Complete removal of the prostate gland is pevformed with the 55301, 55810, 55812, 16,7629
use of ane of three surgeal approaches: radcal retropubic 55815, 55821, S5831,
0120000 . b racical armbat. 55440, 55842, S6845,
assisted prostatectomy, the latter bwo are fess imvasive. 53866, amd 55399
Lo Brachytheragy} Brachytherapy with the use of low dose rate isctopes involves 55875, 55862, 55865, 17,0769
permanent implantation of seeds that emit a kw dose of 77778, 77784, and
o0 Fatiatar over a period ol several menths. Sume patients 7787
alsa receive  boost of external-beam radation therapy o
a0 andragen depeivation therapy
- IMRT This advanced farm of thres.dmensianal radaarian therapy in- 7408
548,000 e . volves the use of a compuier driven machine that revobes
e 2 arnund the patient 2% it delavers radiation. fadatian beams
2000 17,000 §17.900 s are airmed at the prostate from multiphe angles. Intersity can
[ 30900 fmm [ | B¢ adjusted o manmae the dose targeted 3t the canceraus
7 | I W53 and inimipe the Tivsuae
7 f« J a@‘ & & 49“ Androgen-de This horme seduces the efiecrs of . sasa iso, a7 s, 2,12
& fE therapy therebsy lowing e growth of prostate cancer, Medicatons 19218, arvd 9202
| L are adminstesed oeally e injected 10 seduce or black cireis
Figurn 4: for 11 . lating androgens.
care ak bbos 10r brachyih (Bracty), axio -boam radalk e iagy”
(EBHT), cormventnal racseal oroasassctomy ourgery). ranoto suepory (Reben, | Attive surveillance This ative plan tu postpone intervention fyprcally ewlves mon NA 54,2280
gy || a0 Qui by ith offi ¥ & ths, prost; fic an-
), ard stwrwctacic body rackctrsapy [SBHT), tigen esting, digital rctal examinatian, and perstate biopy
Technologic evolution in the Less common procedures
Cryosurgery Liguid nitroggen or liquid carban dicaide i used to freace lissue 55873

G039 and G380 during
20052006 and 77435
during 2007-2010

1

FT401- 77404, 77406
77409, 7741177413,
and 77416

£20,5859

Urologists' use of intensity-modulated radiation therapy for prostate cancer.

Mitchell JM. N Engl J Med. 2013;369:1629-1637.
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Stereotactic Body Radiation Therapy Versus
Intensity-Modulated Radiation Therapy for Prostate
Cancer; Comparison of Toxicity

Janzes B. Yu, Lagre D. Crawsen, Jeple Hevrin, Pasmele R, Soufos, Arold L. Porasky,

ORIGINAL REPORT

(measured by Medicare claims)

awid Cary P, Gross
Samples from Medicare beneficiaries age >66 B - =l
1,335 SBRT patients 0~
2,670 IMRT patients Za{ -
$13,645 SBRT cost =
$21,023 IMRT cost —
GU toxicity at 24 months |
43.9% (SBRT) vs 36.3% (IMRT) (P = 0.001) b ol O
e g inary it Cthien

Conelusion

Category of Tomeity and Time [ruonths)

with randomized trials is needed.

Althaugh SBRT was assaciated with lower reatment costs, there appears 10 be a greater ratel
of GU taxicity for patients undergaing SBRT campared with IMRBT, and praspective correlation




Future of

"Brachytherapy
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Stereotactic Body Radiation Therapy Versus
Intensity-Modulated Radiation Therapy for Prostate
Cancer: Less Cost at the Expense of More
Genitourinary Toxicity Is a Concerning But
Testable Hypothesis

Antkony V. DPATIGe, Biighare and K ommen 5 Haspa” and Dana-fader Caner fraiifule, Bgston. &

dee avcompanying arvcie on pzge 1185

In conclusion, despite the potential limitations of the study by Yu
et al'? including the lack of adjusiment for important pafient and
treatmient factors in the model and the inability to assess the grade of
the GU complications, the results of the currentstudy should raise our
awareness thatthe potential for an increase in clinically significant GU
toxicily with SBRT as compared with IMRT exists. As the authors
allude to m their condudmg renyarks, [ would also recommend that
until the resulis of the Swedish RCT'® are available to provide data
about the relative efficacy and toxicity antong men treated with IMRT
versus accelerated RT, accelerated RT regiments utilizing cyberknife
or SBRT for PC should only be performed in the setting of well-

designed clinical trials.

Conclusion: SBRT or HDR?

[Key words at the forefront of EBRT] [SBRT solution] [HDR solution]

IGRT (image-guided radiotherapy) OK with device OK
SBRT (stereotactic body radiotherapy) OK OK
Inter-fraction error [organ motion] OK Need applicator
adjustment

Intra-fraction error [organ motion] Fiducial tracking? OK
Gating or Chasing Robot? OK
[Extreme] Hypofractionation [>6 Gy/fr.]

(Clinical results) (Clinical results)

Any unknown uncertainty? Coming after, but  Preceding, but
Or perfect substitute for HDR? rapidly growing slow accumulation

Optimal dose-fractionation? Slightly low? Optimal or high?

16



