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Prostat Kanseri

Radikal tedavi secenekleri

Cerrahi

Eksternal isinlama

BRAKITERAPI - RADIKAL Gegici implant

Kalici implant

- EK DOZ
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Prostat Brakiterapisi

EK BOOST

Intraprostatik dokulara daha ylksek doz
Saglikli dokulara minimum doz
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Prostat Brakiterapisi; Ek doz

1. Eksternal radyoterapi (pelvis & prostat)
46 Gy, 1.8 Gy/ fraksiyon

1 2 hafta ara

2. 1251 110 Gy minimum perifer dozu (MPD)

103pd 100 Gy minimum perifer dozu (MPD)
veya

3. HDR I-192 ile 18-30 Gy/3-4 frak.
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Prostat brakiterapisi; 1zotop se¢imi

Izotop keV Yari 6mur
[-125 28 60 gln
Pd-103 21 17 gln
Cs-131 30 9.7 gun
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Prostat Brakiterapisi

MONOTERAPI
( Radikal - kalici implant)

o 125] — 145 Gy MPD

e 103pd - 125 Gy MPD
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[r-192

Ir 191(n_y) Ir192
Ort. enerji: 370 keV LDR Ir-192 teli
Yari hayat: 73.85 gun

HVL: Dokuda 6 cm,
kursunda 2.5 mm

U/mCi: 4.030

Kullanim sekli: Gegici
implant

veya

HDR Ir-192 kaynagi
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1-125

Gumug gubuk listiine 0a5 mm

Xel24(n-y) 1125(EC) - Tel2s
Ortalama enerji: 27-35 keV
Yari hayat: 59.6 gun

.5 mm

HVL: Dokuda 2 mm, kursunda °
0.025mm ecing iistine 0.05 mm

U/mCi: 1.27
Kullanim sekli: Kalici implant
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Pd-103

ED 3633

Pd-103 ile kaplanmig grafit bilye
Titanyum ug kabi {0.9mm Lx 0.6mm D} / Lazer lehim

{
W
Tele 2 262l tslatelele!
;
0.0. oty () s & * 0.‘ ..0’.
2508 "haleleletetelelele
adetedelede! SRR
& Saledeleleledeledel

Pd 102 (n-y) Pd 103 ( EC) T
Ortalama enerji: 20-22keV I

Ya rl h ayat : 1 7 g U n \_Titan}fum tiip \_Pb X-1gin1 isaretleyici ‘
{(1.0mm Lx0.5 mm D)
b) L 4.5 mm o
HVL: Kursunda 0.004 mm
Pd-103

U/mCi: 1.293
Kullanim sekli: Kalici implant

Altin/bakir alasimi isaretleyiciler

Ti kapsul, uclari lazerle
lehimlenmisg

(2
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Cs-131

Ortalama enerji: 29-34 keV
Yari hayat: 9.7 gun

HVL: Kursunda 0.08 mm
U/mCi: 0.643

Kullanim sekli: Kalici
implant

Inorganic Substrate w! Cs-131 Auached
Gold X-Ray Marker (025 mm dia)

Titanum Case (0,05 mm wall)

Laser Welded Ends
(0,10 mm wall)

4.1 mim

|‘ 4.5 mm :l
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Kaynak siddet1

Tavsiye edilen birim:

Air kerma siddeti, S,

Kaynaktan 1 m mesafede havadaki doz siddeti

2
Birim=uGy m /hr=U

Ci veya mCi

Kullanilan tipik aktivite degerleri:
I-125 icin  0.4-1.0 U ( 0.3-0.8 mCi )

Pd-103 icin 1.4-2.2 U ( 1.1-1.7 mGCi )

Cs-131icin 1.6-2.0 U ( 2.5-3.2 mCi )
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Yar:i omur

I-125 59.4 gun
Pd-103 17 gun
Cs-131 9.7 gun

[-125'in gunde %1'i bozunur.
Pd-103'GUn gunde %4'UG4 bozunur.

Cs-131'in gunde %7'si bozunur.
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|-125, Pd-103 ve Cs-131; Doz Hizlan

20 : - . e
f [-125 ile 197 glunde
N Ccs-131; 32 cGy/he) > gunide
_ 157 '{an.HEGy ] toplam dozun %90’
;% 0] " ; verilir.
N }H""‘-"'--.QL____O\.
E 51 125 4160 E}"":“'ﬁaﬁnh_c,___g___cﬁ ]
= e Pd-103 ile 56 ginde
120 = = :
e toplam dozun %90’
100 ¢ 103pg, 115 'G‘zi..--"’.-—# ] o
80 | " o verilir.
. S o
W 6o} e /0/""’;25,. 160 Gy
E a0 | / P . e
s U S Cs-131 ile 33 gunde
> 20t / °
G/" | | , | toplam dozun %90’
Q 2 4 & 2 10 _—
Siire, hafta verilir.
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[zodoz dagilimlan

Pd-103 Cs-131

Dose (%) | Color
200 %
150 %
100 %
50 %
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34.6IQ,T,(1—e ")

r2

D(t) =

D(t) Total doz (R)

34.6 Cevirme faktort, 24 h/d* 1.44

I Ekspojur rate sabiti, (R cm?2/ h. mCi)
Q, Baslangic aktivitesi (mCi)

Fiziksel yari hayat (d)
Mesafe (cm)
Isinlama suresi (d)

T
I
t
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D(r) = 1.443T}/ Alf T(r)/r?
2

Meisberger formalizmi

D(r) Total doz
T Yarl hayat

%

A Goranur aktivite (mCi)
I Ekspojur rate sabiti, (R cm2 / h. mCi)

.«  Rontgeni rad’a cevirme faktori

T(r) Azaltma ve saciima
faktord

I’ Kaynaktan hesaplama noktasina olan uzaklik
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D(r) :1.443T%SkA[G(r, 7)1 G(1,. %)] g(r)é, (r)

D(r) Total doz
T Yarl hayat
%

Sk Gorunur aktivite (mCi)

A Doz rate sabiti, (cGy. cm2 / h. U)

[G(r,%)/G(r ,%)] Geometri faktor
g(r) Azaltma ve saciima faktoru

¢,  Anizotropi diizeltme faktori
r Kaynaktan hesaplama noktasina olan uzaklik
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Prostat Brakiterapisi, HDR

1. Tedavi kararinin verilmesi

2. Volim calismasi (US veya CT)

3. Ignelerin yerlestirilmesi, CT filmleri
4. Planlama ve 1s1inlama (3-4 fraksiyon)

5. Post planlama (optimizasyon)
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Prostat Brakiterapisi, HDR




Prostat Brakiterapisi, HDR

XI. Ulusal Medikal Fizik Kongresi, 2007
Antalya




Prostat Brakiterapisi, LDR

Tedavi kararinin verilmesi

Volum calismasi (US veya CT)

On planlama (Preplanning)
Kaynaklarin hazirlanmasi ve implant
Post planlama (2 giin- 4 hafta)

Degerlendirme ve takip
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Prostat Brakiterapisi, LDR

o &~

. Tedavi kararinin verilmesi

Voliim ¢alismasi (US veya CT)
On planlama (Preplanning)
Kaynaklarin hazirlanmasi ve implant

Post planlama (2 giin- 4 hafta)
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Prostat Brakiterapisi, Volum Calismasi

Prostat volim ¢alismasi




Prostat Brakiterapisi, LDR

oA W

. Tedavi kararinin verilmesi

. Volum c¢alismas1 (US veya CT)

On planlama
Kaynaklarin hazirlanmasi ve implant

Post planlama (2 giin- 4 hafta)
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Prostat Brakiterapisi, On Planlama

AMAC:

= Uretra ve rektum 8n duvarinin dozlarini sinirlayarak en
uygun doz dagiliminin elde edilmesi;

Periferik yukleme
Modifiye periferik yukleme

= CDVH larin elde edilmesi
s Kaynak aktivitesinin yeniden degerlendirilmesi

s Kaynak/igne sayilarinin belirlenmesi ve yikleme
planlarinin yapilmasi
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Prostat Brakiterapisi, On Planlama

55 + +
5.0 -+ +
45 - +
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3.0
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Prostat Brakiterapisi, On Planlama
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Memorial Sistemi (nomogram)

] -125 KALICI iIMPLANTLARI
siD savYIsI
TAVSIYE EDILEN 200
ORTALAMA  aAkTiVITE 1) |
BOYUT mGi 100
49 iIGNELER ARASI BOSLUK
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1.8 a t29 {cmj}
(e 8 199 i -3 o
- s.sE IGNE BOYUNCABOSLUK , _|
2.9 18 ce 5 5 (cm) a.5
- - - 4 5.8 =
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Prostat Brakiterapisi, LDR

A I S A

Tedavi kararinin verilmesi

Volum ¢alismas1 (US veya CT)

On planlama (Preplanning)
Kaynaklarin hazirlanmasi ve implant

Post planlama (2 giin- 4 hafta)
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Prostat Brakiterapisi,kaynak ve igneler

e

o i
— w= Serbest sid

Strand
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Prostat Brakiterapisi, uygulama

TRUS ile transperineal ‘ | \
Ukrasound Acquistion | Template Registration | Contowr | Sowrce Placement  Implant | 20 View | 30 View | OVH | CVA
uygulama = i ozl | 0 Vi | oA

s

Prescagion Dose sodose Levely
14506y Modiy

{ Ocue fip) | Dosw (%) 1 Cola |
w25 20x
200 2mx

Y 015 150%

¥ 450 100%
Wy x

Aoy RS

Longhudng | Toanrvese
Q00 em  Puke Depih
03  deg  ZeoProbeAngle |

Oveday Controly

~ Sauces v Bralony
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Gercek zamanl (real time) planlama




Prostat Brakiterapisi; Implant sonrasi

Fluoroskopi Post implant radyografi
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Prostat Brakiterapisi; Implant sonrasi

Operasyon sonrasi ortamda doz kontrolu
= Sid dismesi

= Igne icinde sid kalmasi

m Hasta etrafindaki doz kontrolu

Artan sidler ile kullanilan sidlerin kontrolu

Artan sidlerin kendi konteynerlerinde
radyoproteksiyon kurallarinda muhafaza edilmesi
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Prostat Brakiterapisi, LDR

a &~ WD

Tedavi kararinin verilmesi

Volum ¢alismas1 (US veya CT)

On planlama (Preplanning)
Kaynaklarin hazirlanmasi ve implant

Post planlama (2 giin- 4 hafta)
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LDR brakiterapi, post planlama
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Prostat Brakiterapisi, Post Planlama

CT&MR goriuntuleri
Organ konturlari
Sid pozisyonlari

Klinik degerlendirme

MR goruntasu CT goruntasu
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Prostat Brakiterapisi, Post Planlama

CT’ de prostat volimlerinin cgizilmesi ?7?7?

MR flzyon gerekli!!!
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Radyoaktit izotoplar icin BED hesabr

\_
BED) 0 = D90 1+ D,
(u+)xa/p
D90= Volimin %90 nin aldigi doz

D, = Baslangi¢ doz hizi
nw=Subletal hasarin onarim katsayisi
~ A= Radyoizotopun bozunma katsayisi
o/B= 1.5-2 Gy
(D90,1 ay sonra alinan CT den yapilan dozimetriye gore)
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BE D’in PSA nitiksti tizerine etkisi

Effect of BED on PS A Failure

100—
BED
b ==150
a0 =160
<=150-
g 80 — —+ canszored
o —— =160-censored
5 70—
‘m
W gp—
O gp—
E
& 4o
E
[+]
-E 30 —
o
L 20—
10—
0 T 1 T T T T 1 1 1 1
0 1 2 3 4 ] B T B 4] 10

ASTRO,2007
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Tedav1 tiplerinin PSA niiksii lizerine etkisi

Effectof Treatment Type on PSA Failure
in Patients with BED >=150

100 — —
Treatment Type
a0 by e e Implant + EBRT
o +/- hormones
Implant +
— B — hoermones
E Implant alone
2 70— Implant + EBRT
= -+ +/-hormones-
‘© caensorad
L 80— Implant +
ﬁ -+ hormones-
o 5| censorad
E Implant alone-
E cansorad
w= 40—
E
'g 30
9 —]
2
el 7 g
10 —
0 T T T T T T T 1 T T
0 1 2 3 4 B B 7 B a 10

Years
ASTRO,2007
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Prostat brakiterapisi

fﬁ:‘ : -l-':"_“‘fl.- ___-_!._“Pu-ma 2%

=

ﬁ B 1-128

L st | o I-125= Pd-103

©

2 af

b

L

8 2]

c

E o 115 ﬂﬂtiEﬁtE p:D.?E.
] 1 2 3 4

Years after implant
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Target Volum, Riskli Organlar

CTV.: Klinik target volim, prostat
PTV : Prostat sinirlarindan 2-3 mm daha genis olan volim

Voliim (cc) Volume (cc)
Uretra
V100 (cc)
D90 (Gy)
V150 (cc)

Prostat | \v90 (cc)

Rektum V50 (cc)

V100 (cc) T
cC
V150 (cc) -
%50 Uretra dozu < 215Gy
V200 (cc)

%50 rektum volimu < 4cc
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Kalite Indeksleri

HI=100 X ((Vigo—V 150) / V 1))

CI=100 X (( Vy0—V 1)/ V 7))
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Homojenite indeks

HI=100 x ((V100-V 150)/V T))

V,00; Tedavi dozunu veya daha yuksek doz alan volium

V..o ; Terapotik dozdan veya tumor nekrozuna sebep
olacak kadar yluksek doz alan  dokularinin
volimu

V;; Tudmor volimu

Ideal bir implantta yaklasik 0.7 dir
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Kapsama indeksi

CI=100x ((V100-VT)/VT))

Target volUmun tanimlanan dozla kapsanmasini
Olculendirir.

CI=0 ise, tedavi volumunun tumor volimune
esit oldugu anlamina gelir.

CI<O0 ise, tedavi volUmunun timor volimuinden
kiicik oldugunu gosterir.




Uveal melanomlarda sid wfgulzmaﬂ

I'I 1 . B aMPEz LOG
IMN: 3cdE TUG: 1. 8¢

[UEL: 1532
21.08dEscn |RAV: 54
1 JE OTHER MARKER -
DISTANCE < mn )it .
I'It . ."r
i 1 .
| -

+44

%w,

'Jm

125 sidleri

5-6,5 mCi/sid

24 adet sid

0-100 Gy/apeks dozu

4

I-
2
8-
3
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http://www.jhu.edu/wctb/coms/general/about-mm/coms1b.htm

Uveal melanomlarda sid uygulamas

| ——— Dose matrix (untitled) [Ei=]
[0 =———==Treatment Plan on Laserlliriter & LaserlWriter [lj="iac——"s0H - -tn.o oo 1.0 =
FLAN |[RETINA | [LonDiNG| [1san0sE | [ov | [Pumrs | [TRELES | [sumnwes] [PLAaLE | [itmeE | [sETue e .
8 ERBBBEEERLE :
Patient: Anne Onymous, Right eye, [T = 122.55 hrs, 0, basic tutorial C ]
Plaque Simulator Treatment Plan - i
8.8 |- L
Plaque 1 €A #vy. dose rate  Total Dose gg'g - m=
() (eGy /hr) (Gy) ve.a N
0.00 (external sclera) 2870 351.7 b h
1.00 Cinner sclera) 2326 285.1 ag.a |- -
2.00 186.7 2287 38.8 O 2
300 1503 1843 =2 -
4.00 122.0 150.7 5.08 |- .
5.00 100.9 1227 - -
£.00 (COMS 5 mm) 8239 1022 L I
<00 gt 2501 R L.‘.".A.A. .é.".‘. T e
2.0 509 720 = ! : >
9.00 4899 £0.02
1000 457 095 [0 =————Retinal Diagram (Right lyp)=————FEIH
Critical Site dg. dose rate Total Dose Bist. from plaque T 2B, Ui A I T2, T e, e, TR o P e LS. 0.24400‘
(e /hr) (Gy) (i) u |
Prescription point 55935 84.99 T.002 Turnar 1 Apex Turier |"m°! LAggLs
Sclera 2326 285.1 1,000 (from plague center) E @
Optic disc 2656 4481 12 62 (center to center) arER | (5T [EFE
Opposite retina 7719 9,460 23,00 (from plague center) E @
Lens 1447 17.72 17.90 (genter ta center) @ =]
Eye arigin 3052 3740 12.00 (from plague center) Tame) DUy e
Macula (posterior pole) 7236 2267 9,530 (genter o center) @ilg [ il
Turnar apex £3.25 2499 7.002 (from plague center) e | [ [T —
Doze cale. mode : Standard, Line, F], Pexp, T, Shell @, |©, L B
Doge cale, data: from the built-in rezources
Dose constants: =125 (67110 0.98 ofy/U-hr at 1em
o [ Taalealfy 2 o 1 oy
T8 [ s [ 4] [m |>;
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