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Giinin Konusu

69 yasinda erkek hasta
PSA 5.8ng/ml
TRUS bx: adenoca, Gleason 3+4, 6/14 kor+

IPSS 6/35
T2, iyi orta risk grubu



Critical Review

ACR Appropriateness Criteria® external beam
radiation therapy treatment planning for
clinically localized prostate cancer, part I of 1I

Treatment planning

IMET {nanarc) K
IMET farc) ]
Proton besim 6 Ths reflects recopmized controversy n the held, This

procedure is unlikely to have worse outcomes than IMRT.
Treatment on protoco is encouraged.

AD-CRT 5 This procedure is acceptable if dose-volume histogram
consiramis are mel or if [IMET is mod avalable.

Image gundance
Use of mdiofrequency transponders 7 See referemces 17T AR
CBCT with fidocial markers, aligned w PTV B
CBCT without fiducial markers, aligned w PTVY 7
CRCT, u|||_.-_ru:|;|. lin |1|:|r::|.' angilimny 3 The Pl Fluruj 1% Il:l,.'“p‘l.h':l:d o move i.rlil:prml:nll:,' al
by amatomy, so alignment based on the prostate FTV 15
recommended.
21 imaging with hiducial markers )
Ultrasound )
None 3
RT fractsonation
CFRT (i, 1.8-20 Gyffraction) H
HERT (e, 2.1-3.5 GyiTraction) fi This procedure is per previous protocel (eg, RTOG
415
Steretactic BT (ie, =35 Gy/fraction) 6 This procedure is probably scoeptable, but head-wo-head

compansons are limiled cumently, This procedure 15 per
previous prodocol (eg. RTOG 0938 )

Advances in Radiation Oncology, 2017



Comparison of outcomes and toxicities among radiation therapy Oﬁ“‘“““]‘
treatment options for prostate cancer

Nicholas G. Zaorsky *, Talha Shaikh, Colin T. Murphy, Mark A. Hallman, Shelly B. Hayes, Mark L. Sobczalk,

Eric M. Horwitz
Department of Radimtion Onoology, Fox Chase Cancer Center, Philedefphio, PA, 154

BT treatment options for men with NCCN risk group-stratified prostate cancer, in relation to other treatment options |2 ).

Oiptinns and subtypes NOU™ risk graup )
Low Inter meediate High Post-RP RT "
Gileason seom < 6, Gleason score 7, ileason score § — 10, Adjuvant indications: pT3;
angd PRA < |Dnglml, o PFEA = 10 ng'ml < 20 ng'md or PEA = 20 aghml, positive Shis
i climicsl bamor classificatson TH, |or clinical tamer classification of TXh, |or clindcal tumor classificstion of Tia| Salvage indbeathons: saspected
Tia T LE (e.g. rsing PFSA. imaging,
A-pifoven )
Active surveillence [ watchful waitimg /
observation
Fadical .
open, laparcscapic,
e .
m[“”]m rohotic approsches ™
low dose rate ™'
BErach
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Abbreviarions: PSA, prostate specific antigen: SERT, stereotactic body radiation theragy: 5Ms, surgical marging,

Cancer Treatment Reviews 48 (2016) 50—60



Contemporary prostate cancer radiation therapy =™
in the United States: Patterns of care and o
compliance with quality measures
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Table 3 Treamment details for radiaton treatment by D* Amico nsk critena
Low risk Intermediate risk  High risk Cwverall P-value **
EBRT (m) 185 2094 157 636
Use of ADT
% receiving ADT, (n) < 001
Yes 8% (15) 44% (128) B1% (127) 43% (270)
No 92% (166) 56% (166) 19% (30) 5T (362)
Daose prescription for EBRT
Conventional fractionation 91% (157) 95% (251) 98% (141) 95% (549) 006
Median dose (IQR), Gy 79.2(76.0,79.2) 792(774,79.2) T79.0(774,792) 792(76.0,7912) Sla
% receiving =75 Gy, (n) 139 (89%) 237 (M%) 134 (95%) 510 (93%%) 041
Muoderate fractionation 1% (1) 2% (6) 1% (1) 1% (8)
Ultra-hy pofractionation £% (14) 3% (7) 1% (2) 4% (23)
Radiation fields for EBRT
% receiving pelvic radiation, (n)
Yes 4% (T) 13% (36) 40%% (59) 17%% (102) < 001
No 96% (165) B7% (232) 60%% (8T) 83% (484)
Use of image guidance
% with IGRT, (n)
Yes 5% (132) B5% (218) BT (125) 85% (475) T37
No 15% (24) 15% (39) 13% (18) 15% (81)



Original Investigation | Orcology
Long-term Outcomes of Stereotactic Body Radiotherapy
for Low-Risk and Intermediate-Risk Prostate Cancer

oy |1 Mshan, WID; Sudiney Dang. MOk Alan | Kotz MO, JO: Constantine 8. Mantz, MD: Sean P Colling, MO, PhO; Mg Aghdam. B0: Fang| Chu PhD:
v [ Faplan, BACk: Lisver Appeibaus, MD; Donalel B. Fuller, WO; Robrt B Massr, MD; D Andnew Loblis, MO; Patrck Ohwung, MO: Huong T, P, MID;
Warek Shaverdian, MD; Maomi Rang. M- Ye Yin, MDD, PRO: Hilary Bagshass: WD: Kook Priceas, MDD, PhD: Mark K. Buyyounouskd, ML W5: Danks £ Spratt, WD:
Patrch ', Limon. W0: Robert L. Honp. MO Micholas & Mickoh, i, Phix Mchael L. Steinberg. MDx Pabnck & Kupeban, Mk Chentopher 8 Kng. MD, P

Table 2, Patient and Treatment Characteristics

Characteristic Value (N = 2142)

Age Treatment platform, No. (%)

e {00, ¥ el Robotic arm-mounted linear accelerator” 1479 (69.0)
Wedian {rangel, y 68 (41-93)

Risk grouping, No. (%) Gantry-mounted linear accelerator 664 (31.0)

Low risk 1185 (33-3) Fractionation, No. (%)
Faworable infermediate risk 682 (33 1) B
Unfavorabde intermediate risk® JE5 {13 4) nall? 1013 {4?3}

Gleason grade, No. (%) Every other day 1015(47.4)

' e Weekly 114 (5.3)
I 614 (28.7) ——r
= 17361 Androgen deprivation therapy use, No./total No. (%)

Clinical T stage, Ko, (%) Total 115/2142 (5.4)
The 1595 (74.5) — 43/1185 (3.6)
T2a 430(20.1)

7 - Favorable 47/692 (6.8)
T 13 (0.6} Unfavorable 25/265 (9.4)

Initial prastake-specific antigen kvl
o T Ignluegartlhgint;f :{;dmgen deprivation therapy, 3.6(4.2)
Midiar {range), ng/ml 5.7 (0.09-19.9)

Equivalent dose i 2-Gy fractions, Mo, (K]

201 Gy 797 (37.2)

<91 Gy 1346 (62.8) JAMA Network Open. 2019



Fipure 1. Sbady Outcomes
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Table 3. Crude Incidence of Acute Composite Radiation Therapy Oncology Group and Common Terminology
Criteria for Adverse Events Grade 2 and Grade =3 Toxic Events, and Cumulative Incidence of Late Composite
Radiation Therapy Oncology Group and Common Terminology Criteria for Adverse Events Grade 2

and Grade =3 Toxic Events®
Cumulative Incidence Estimate (95% Cl)
Toxic Event Crude Incidence, No. {‘Eé‘_l" S5y Ty 10y
Grade 2
Acute GU 153 (9.0) NA NA NA
Acute Gl 56(3.3) NA NA NA
Late GU 163 (9.6) 11.2(9.7-12.8) 12.3(10.8-14.0) 13.4(11.6-15.4)
Late GI 67(3.9) 4.5(3.6-5.6) 4.5(3.6-5.6) 4.5 (3.6-5.6)
Grade =3
Acute GU 13 (0.6) NA NA NA
Acute Gl 2(0.09) NA NA NA
Late GU 46 (2.1) 1.8(1.3-2.5) 24(1.8-3.2) 3.2(2.2-4.6)
Late Gl 7(0.3) 0.4(0.2-0.8) 0.4(0.2-0.8) 0.4 (0.2-0.8)




Teknik

e Gantri veya robotik kol tabanli

 Multiple non-coplanar alanlar, VMAT







« Antibiotik profilaksi
* Rektum hazirhg!
 TRUS rehberlig



Goriinti Rehberligi
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Setup sirasinda hareket
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Fig. 6. Examples of behaviors observed in the continuous tracking data: (a) continuous larpet dnift; (h) transient
excursion; (c) stable wrget at baseling; (d) persistent excursion; (¢) high-frequency excursions; (1) erratic behavior. Red:
vertical, green: longitudinal, blue: lateral, black: vector length.

Red Journal, 2007
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TRUS Kilavuzlugu
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Genel anestezi altt nda taki 1 yoOF




SpaceOAR




SpaceOAR vs ERB

|Spi{Tak]] LD BT MR BT

Spacer Endaorectal balloon

Mizeds invasive procedured [with local andfor general anesthesia) Mot invasive procsdunes needed

[ is a one=Step procedure. Once placed. it remaing stable for several weels (up o The balloon need (o be placed belore each Iraction ol irmadiation, and 18 podition
| year) should be werified before the delivery of the treatment. Also the shape of the

balloon should be checked as it could change

I the pesitioning of the spacer is nad correct, it is nol possible to modily or adapt it The position of the balloon i verified and corrected before each Fraction of
irradiation

It keeps the antenor wall of the rectum away from the prostate [ac beast 1 cm) Thee lateral and posterior walls of the recoum are kept far from the gher isodoses,
while the anternor wall 15 closer to them [compared [o Creatments without

balloons|
Mo impact on the rectal filling during the treatment The rectum is filled always in the same way ( better reproducibility )
Patential risk of procedure related side effects (infection. allergic reactions, Mo risk of side elTects

inpaction site reactions such a8 bleeding and pain, urinary retention, rectal
pressure, embolization ol spacers and inforect inpeciion int the proscate o
recium)

De Bari, et al. Cancer Treatment Reviews, 2016



Biz nasil yapiyoruz?

* Transmitter gunu
— Ameliyathane, GA

— TRUS esliginde transperineal ¢ altin marker
verlestiriliyor

— Transmitter implantasyonu

— Ogleden sonra taburcu



e Simulasyon gunu
— 1-2 saat 6nce lavman
— Dolu mesane
— Diz ve ayak fiksasyonu
— CT (ve hemen sonrasinda MR)



Immobilizasyon
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e Hedef Volimler ve Doz
— Dusuk risk: prostat
— Orta risk: prostat+proksimal sv
— 10MV FFF, iki full ark
— 36.25Gy #5, glnasiri tedavi



Doz kisitlamalari:
RTOG 9308

Organ

Hedef

Prostat (PTV) min kabul edilebilir

>93% - <95%

max kabul edilebilir

>107% - <110%

0.03cc <38.78Gy(<%107 PD)
D%95 >36.25Gy (%100 PD)
PTV min doz >34.43Gy(%95 PD)
Rektum mak nokta doz 0.03cc <38.06Gy(%105 PD)
<3cc <34.40Gy(%95 PD)
V100% (36.25Gy) <5%
V90% (32.625Gy) <10%
V80% (29.00Gy) <20%
V50% (18.125Gy) <50%
Mesane mak nokta doz 0.03cc <38.06Gy(%105 PD)
V90% (32.625Gy) <10%
V%50 (18.125Gy <40%
Penile bulb mak nokta doz 0.03cc <%100 PD
<3cc 19.57Gy (%54 PD)
Femur baslari (bilateral)
Maksimum nokta doz 29.36Gy (%81PD)
<10cc 19.57Gy(%54 PD)
V%40 (14.5Gy) <5%
Uretra 0.03cc <38.78Gy(%107 PD)




Doz dagilimi




Auto Beam Hold




Triggered Imaging

25 prostat kanserli olguda 125 fraksiyon

e fraksiyon siresi: medyan 7.6 dakika (3.4-29 dakika)

24 adet kV gorintileme

e medyan 3 (0-25) kez diizeltme

medyan 1 (1-9) tanesinde diizeltme 2mm ve 1”den daha fazla
yvapilan kV goérintilemelerde olgulara her fraksiyonda medyan
62.2mGy (54.2-78mGy) ek doz verildigi gbzlenmistir.
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PROSTAT KANSERI RADYOTERAPISINDE
INTRAFRAKSIYON HAREKETI IZLEMEK
AMACIYLA ELEKTROMANYETIK
TRANSMITTER KULLANIMI:
UYGULAMA, STABILITE, TEDAVI SURESI

5 I'tdu'n.. M. Barlan, T. Ercan, G. Algn, I, Celik, 5. Okkan
Istanbud Bilem Universitesi, Florence Mightimgale Gayretiepe Hastanesi

Prgial kansan mdyotwaptngs invafmisions organ harebetnn gerges Zamank
L Gnalide mipgltakanons semblena e xanmekiade B cilg=ada RePiol
elekimmanypelik pozisyorlama sisiemi kullasian clguiards  hasta tolerans), ssinmin
pozsyonal slabiknsi, lsdimn simsing alids! va ongan hanelost Bigler irdelenmigtr

MATERYAL ve METOD

08AT-11/1E tarkleri amseda 6 clguya pensl aresies alinda Irarspenneal yoila
trarsrekdal LS ppidinde L adet goks marker v slektrmanyetl Tansmisen yoegbnid]
Uyquiemeys badh nhasie br aokel ormogla deljedendnid. Oigulern Degns
ulrahipofraksipore, birite de ibmi hipokaksyone gema uygalands  Her fraksipon
dnoesl orogonal KY ponimillerne yapiarak maredann v tansmiien podisyons
dedartandiekdl Tedayi srasnda prosta) nanskelan U alziemde el Linan sursd Besims 1) Olgu 3, iransmiiber
0.5 am i assan Pareketends ledayi durdunilaras Farmnsein gecmesi beldendi nubptinml pociyonida, stabil

Tdm oiguisnda Fenemilier baganyda implants adid. Transminer porgyons 4 ciguds
spriral, ki clquda subophmal igiand ignde fekcal apebse valon| clarss dederenduiidi
Ganel clarak oigularm hepsi fransmitem badh ax'orta desscede rahatscii belirti
Croalidn ki olgu paniva bllgasinds olemma srasinda iolene adBeblan alrmin okiuguny
Gidird. Br oligada perinade Fanamilenis (iog beleands enlesaion gelial. Toplam 53
fraksiyoun d'mda {575 ranssither planiama porisyonendayd). Kalan 13
trarsmidnnn orjnal pogisyonndan mecyan 052 om 10.35-1,31 om| kaydid gigiendi
Coelida br okguds hisr fraksfpnda ransmitens onfinagl pozsyonundan Kayma teebi
edifli ve racsmiier ckartildbias e Foelenmel Grere relic frmaya gonderiidi
Gamuek zamanh yaplan Scdmiende indavi simsinda medyan 007 om |-1.79-2.37on)
Ibarl, 006 cm [-4.19-1 85) lengiudingl, 005 om 59168 om) werlial hawmeel
kaydedid. Lalesl Emﬂw-ﬁni!.ﬁn!i15i.ur-,gimwﬁldr‘nﬁmﬁ]-'{| o
verticalde %8 T we %51 1 ve § mm'nin doerindepsi. Fraisyonlar medyan 12 dakiada m £: {Hgu #&, lransmat ler
£4,14-96 47 dakikal tamamiardi oplimal porisyonda, sabsl

Transmitier yeresinimesi olgular larahndan iy ioles sdimigti
Transmitierin {alkimas ve cilaridmas) s=rasnda blylk bir
problem yaganmamigie. Tedaw Snopsi alnan |
gaﬂprdeuanamttapmapﬁmmldmadl n-Tl!u.lanrrqlt
u yizden okakzasyon | MArET We Y ie berabar
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Original article

The first clinical implementation of a real-time six degree of freedom

target tracking system during radiation therapy based on Kilovoltage
[ntrafraction Monitoring (KIM)

Doan Trang Nguyen®, Ricky O'Brien, Jung-Ha Kim *, Chen-Yu Huang”, Lee Wilton ", Peter Greer ",
Kimberley Legge*, Jeremy T. Booth“, Per Rugaard Poulsen ®, Jarad Martin‘, Paul ]. Keall ™

Yo Wil U Sy | g b MR e R
S—— —
r— -
- . e
e e
i == Farral
: gl
- =
- =
- T ————
. i i
——— o -
s

Yesil Dergi, 2018



Critical Review

Magnetic Resonance Imaging-Guided Adaptive
Radiation Therapy: A “Game Changer” for
Prostate Treatment?

Angela U, Pathmanathan, MA,*'' Nicholas J. van As, MD, "

Linda G.W. Kerkmeijer, I"hl.'r l.}nlm I:M;mduulen, MD,’

Colleen A.F. Lawton, MD,' Danny Vesprini, MD,"

Uulke A. van der Heide, PhD." Steven J. Frank, MD,**

Simeon Nill, PhD,"' Uwe Oelfke, PhD,"" Marcel van Herk, PhD, "
XK. Allen Li, PhD," Kathryn Mittaver, PhD," Mark Ritter, PhD, "
Ananya Choudhury, PhD,'"""" and Alison C. Tree, MD*'
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Fig. 4. Flow chart summarizing the spectum of adaptive mdiation therapy (ART). Abbvweviaions: CT = compuied to-
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SONUCLAR

e PROSTAT HAREKET EDIYOR
e ONLEM ALINMALI
e HER KLINIGIN KENDI STRATEJiSI OLMALI



