Intrakranyal Yerlesimli Tumérlerin
CyberKnife ile Tedavisinde Goz
Lensi ve Tiroid Dozlarinin
Arastiriimasi

Necla KURT UCAR, Gonuil KEMIKLER

|.U. Onkoloji Enstituisi

XV. MEDIKAL FiziKk KONGRESI, TRABZON, 2015




GIris

e Stereotaktik radyocerrahi (SRC)
- Az sayida (1-5) fraksiyon

- Intrakranyal- ekstrakranyal hedefler
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GIriS

e Tiroid bezi ve hormonlari
Tiroid;
- az calistiginda?
- cok calistiginda?

e GOz lensleri
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Amac

Secilen intrakranyal timorlerin CyberKnife ile tedavisinde

goz lensi ve tiroidin dozlarini TLD ve film ile arastirmak ve
TPS verisiyle karsilastirmaktir
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Gerec ve Yontem

e Arag ve Geregler
- Co- 60 teleterapi cihazi
- Clinac DHX lineer hizlandirici
- CyberKnife Robotik Radyocerrahi cihazi (6 MV)
- Big Bore Brillance 4D CT cihazi
- TLD
- CIRS ATOM® Fantom
- EBT3 Gafkromik film

- Immobilizasyon araclari
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Gerec ve Yontem

— - C0-60 teleterapi cihazi
- Clinac DHX lineer hizlandirici
- CyberKnife Robotik Radyocerrahi cihazi (6 MV)
- Big Bore Brillance 4D CT
-TLD
- CIRS ATOM® Fantom
- EBT3 Gafkromik film
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Gerecler

- Co- 60 teleterapi cihazi

- Clinac DHX lineer hizlandirici

- CyberKnife Robotik Radyocerrahi cihazi (6 MV)
- Big Bore Brillance 4D CT

-TLD

- CIRS ATOM® Fantom

- EBT3 Gafkromik film
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Gerecler

- Co- 60 teleterapi cihazi

- Clinac DHX lineer hizlandirici

- CyberKnife Robotik Radyocerrahi cihazi (6 MV)
— o Big Bore Brillance 4D BT cihazi

e TLD
— o CIRS ATOM’® Fantom

e EBT3 Gafkromik film
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Yontem

e TLD kalibrasyonu

50 adet GR200A model cubuk TLD

Kalibrasyon ssssy %°Co

20x20 cm? alan, 80 cm SSD, 2 cm derinlik, 100cGy
Fimel LTM TLD okuyucusu — firini

Ortalamasi £%1,5 icinde olan 25 grup

Kalibrasyon grubu
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Yontem

¢ Film kalibrasyonu

eKalibrasyon mmmpVarian Clinac DHX® mmmp

¢23 adet EBT3 film - 2.5x2.5 cm?, SSD=95 cm, 5 cm derinlik
*6 MV foton enerjisi- 10x10 cm?

e 1,2,5,7,10, 15, 20, 30, 50, 75, 100, 125, 150, 175, 200, 250, 300,
400, 500, 600, 700 ve 800 MU

eEpson Expression 10000 XL tarayici - Image J programi — RGB-red
*Mephysto mc? programi — Arka plan gecirgenligi — Piksel
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Kararan filmler

Kalibrasyon egrisi

XV. MEDIKAL FiziKk KONGRESIi, TRABZON, 2015




Yontem

e Tedavi planlarinin hazirlanmasi

-3 mm aralikh CT

- Kritik organlar; sag ve sol lensler, sag ve sol

parotisler, 6n komissiir ve larenks ile tiroid (sag ve sol
lob)

- Ray-Tracing algoritmasi ve Sequential
optimizasyonu
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e Hipofiz adenomu

- GTV (15 mm cap)
-PTV=GTV + 1mm
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e Nazofarenks nuksu

- GTV (45 mm cap)
- PTV=GTV + 3mm
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e Beyin metastazi

- GTV (30 mm c¢ap)
-PTV=GTV + 3mm
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SRS doz sinirlamalari
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Number 4 October 2008




SRS doz sinirlamalari
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Yontem

e Hipofiz adenomu

- 7,5 ve 10 mm’lik
onlar

Plan QA ‘ Settings | Help ‘ =l

Setup Isacentric Conformal Sequential Finetune

- 75 node ve 128 1sIn n

Resolution  High -
Uncertainty % @

- %85’lik izodoz

Prescription
Reference Point

attina

Dose (cGy) 247059

72218 56,562 50

Set to Cross-hair Point

Max Dose (cGy) 247059

3x7 Gy =21 Gy

59 126 131 118
247059 126 131 118

M SOLLENS 2465
M Larenks 10.78
Tiroid 10.89
1 Sag parotis .69
Sol parotis 14.40
Beyin sapi 223
M GTVmeningiom  79.58 .07 000 000
STVl 3483 000 000
1990 4790 000 000
WPTVmeningiom  77.51  385.42 000 000
<

- 7971Mu (20 dk )MU
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Y ontem

e Nazofarenks nuksu

-12,5 ve 25 mm’li
onlar _

Plan ‘ Visualize ‘ Plan QA ‘ Settings ‘ Help ‘

Setp  Isocentic  Conformal  Sequental

102 node ve 272 151n mw

- %85’lik izodoz
attina e

2.06,-26.81,532 50

Set to Cross-hair Point

[

1 GTVhipofiz
GTVmet

W Larenks
Tiroid

I Sag parotis 2365
Sol parofis 70.24

(32dk)

XV. MEIﬁAD:i&kdﬂ(ilESi, TRABZON, 2015




Y ontem

Y —
Load Fuse | Contour | Align | Plan | Visualize

e Beyin metastazi
-7,5ve 12,5 mm o I

- 50 node ve 74 1SIN = oo

Egberkpifg

Plan QA ‘ Settings | Help ‘ =l

Uncertainty %

Calculate

- %84’lik izodoz hattina-

Reference Point |

)Use max dosa point

-42.28,-55.69,612.50
Set to Cross-hair Point
w1

MaxDose (cGy) 214286

12615.01
2240

Dose Statistics Table
lean | Max
(©By) | (c6y)
PTUmet 46 106546 214286 119 1.24
GTVmet 182716 198850 214286 192
SAG LENS 768 1039 2233
W SOL LENS 746 698
1101

dk) - 6D Skull

X256 Y:256 Z:183 Value:1036
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e TLD ve filmlerin yerlestirilmesi

TLD ve
filmler

Tiroid (sag lobh) =

Larenks

Her bir noktaya 2 adet TLD ve film yerlestirildi. Olciimler 3 kez tekrarlandi.
Ort *+ sd degerleri hesaplandi. TPS verileriyle kiyaslandi.
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Bulgular

Hipofiz Adenomu [Doz: 327 Gy)

TPS(cGy) @ TPS(%TD) TLD Ort#SD (cGy) TLD Ort (%TD) Film Ort #SD(cGy) Film Ort (%TD)

Sag lens 20,29+0,95 097 19,03+1,78 0,90 17,7443,11 0.85
Sol lens 25,26%1,24 1,20 23,951+2,65 1,14 21,77+0,68 1,04
On komissiir | 11,670,08 0,56 13,271,766 0,63 12,29+2,13 0,59
Larenks 11,01+0,04 0,52 12,04+1,74 057 10,17+2,26 0,48
Tiroid sag lob = 11,41+0,05 0,54 11,830,999 0,56 9,27+1,25 0,44
Tiroid sol lob = 11,46+0,08 055 13,4622,23 0,64 8,70+3,37 0,41
Sag parotis 13,80+1,46 0,66 16,80%1,73 0,80 12,68+2,13 0,60
Sol parotis 21,89+1,89 1,04 24,5742 86 117 20,41+1,51 0,97
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Bulgular

e Hipofiz Adenomu

W TLD Ortalama (%TD)
W Film Ortalama (3%TD)
B TPS (%TD)
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Bulgular

Nazofarenks Niiksii Doz: 5x5 Gy

TPS(cGy) @ TPS(%TD) TLD OrttSD{cGy) TLD Ort (% TD) Film Ort*SD (cGy) Film Ort(%TD)

Sag lens
Sol lens
On komissiir
Larenks
Tiroid sag lob
Tiroid sol lob
Sag parotis

Sol parotis

148,48+13,77
224,75 18,38
21,3240,65
28,13x2,14
21,800,54
49,45+17,48
83,003,37
526,60+23,19

5,92
8,99
0,85
1,12
0,87
1,98
3,32
21,06

144,7+31,3
266,15x53,64
34,55%2,17
A4,4+8,26
29,85+2,90
82,9543,22
96,95x13,68
570,45154,44

579
10,65
1,38
1,77
1,19
3,32
3,88
22,82

135,47+30,31
264,25+52,73
20,8789
34,41+8,29
18,26+5,04
71,54+10,34
94,5+15,23
556,17+60,32

542
10,57
0,84
1,37
0,73
2,86
3,78
22,25
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Bulgular

Nazofarenks
NuksU

m TLD Ortalama(%TD)
B Film Ortalama (%TD)
mTPS (%TD)
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Bulgular

Beyin Metastazi Doz: 118 Gy

TPS(cGy) @ TPS(%TD) TLD Ort*SD(cGy) TLD Ort{% TD) Film Ort+SD(cGy) Film Ort(%TD)

Sag lens 12,79+0,65 0,71 15,19+0,80 0,84 11,40+1,47 0,63
Sol lens 7,5+0,40 0,42 12,83+0,98 0,71 7,2243,34 0,40
On komissiir | 4,40+0,03 0,24 7,87+0,48 0,44 7,000,45 0,39
Larenks 4,56+0,02 0,25 7,07+0,89 0,39 5,73+1,26 0,32
Tiroid sag lob | 4,87+0,05 0,27 7,92+0,97 0,44 6,29+2,09 0,35
Tiroid sol lob =~ 4,51+0,06 0,25 6,66+0,76 0,37 4,0642,36 0,23
Sag parotis | 20,33%5,65 1,13 24,043+2,7 1,34 21,01#0,91 1,17
Sol parotis = 29,80%3,19 1,66 28,5047,51 1,58 26,6845,22 1,48
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Bulgular
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Tarfisma

Hempelmann ve ark,
Refetof ve ark, Tucker ve ark;

— _/
~

Cocuklarda bas ve boyun bolgesinde radyasyonun etkisi

Kanser tedavisi goren cocuklarin tiroid kanseri riski

—
Koshf ve ark.;

retet 5, . 1S, KBTS VL SRS OB ARt Bz Pt asyion Bectis™

gantar
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Tartisma

e Damber ve ark.;

Servikal omuru!enign hastaliklarinda alinan radyasyon
dozuna bagli olarak tiroid kanseri gelisme riski ??

Yas grubuna bagh olarak yetiskinler %5,5 ve cocuklar %11

oraninda 6lumcul tiroid kanserine yakalanma riski
Damber L, Acta Oncol. 41, 25-28 (2002).

e Ron ve ark. ;

¥

Tiroid icin 1 Gy basina risk artisinin cocuklarda 7,7 ve
ron, rYE IS KIR RLER10G51,2
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Tartisma

Hancock ve ark.;

— _/
~

2500 cGy’den yuksek fraksiyone dozlar

Shore ve ark.;
— )

~
10 cGy gibi dusuk bir dozun tiroid malignitesi

Hancock SL, Int. J. Radiat. Oncol. Biol. Phys. 31, 1165-1170 (1995). Shore RE. Radiat. Res. 131, 98-111(1992).
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Tartisma

Hasanzadeh ve ark., intrakranyal timorler- Gamma Knife ile
SRS de 14,48 + 3,06 Gy ortalama tanimlanan timaor dozu icin

Tiroid 9,15+3,89 cGy (%0,6) ve parotis 21,6+15,1 cGy

(%1,2)
¥

Berk ve Larner 15+7 cGy,

Novotny ve ark., 8.115 cGy,

Chao ve ark., 4-8 cGy,

Yu ve ark., 2-3 cGy olarak bulmuslardir.
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Tartisma

TIROID DOZLARI
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Tartisma

LENS DOZLARI
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Tartisma

e Tek fraksiyon 2 Gy,

e Fraksiyone tedaviler i¢in 5 Gy

e CyberKnife lensler icin glivenilir midir??

XV. MEDIKAL FiziKk KONGRESIi, TRABZON, 2015




Tartisma

e Parotis bezlerinin hipofonksiyonu ??

e Blanco A ve ark.;

en az bir parotis bezi (ortalama doz <20 Gy) grad 4
xerostomia insidansi minimum

e Her iki parotis <25 Gy ortalama doz

Blanco Al, Int J Radiat Oncol Biol Phys. 62(4):1055-1069 (2005).
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Tartisma

PAROTIS
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Tartisma

—
—
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Tartisma
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Tartisma

e Larenks dozlari??

e Grimm ve ark.; tek fraksiyon icin
e 4cc’si10,5Gyve
e 0,035 cc’si 20,2 Gy

e 5 fraksiyon icin 20 Gy

CyberKnife ile SRC'nin larenks komplikasyonlar ??

Grimm J,. J Appl. Clin Med Phys. 12(2):267-292 (2011).
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Sonuc

e Sonuc olarak, TPS inden elde edilen riskli organ doz
degerleri, TLD ve film ile uyumludur.

e SRC veya fraksiyone SRC intrakranyal timorlerin
tedavisinde riskli organlar acisindan emniyetli

e Ancak, 1sinlamalarda riskli organlarin aldigi dozlar, kabul
edilebilir sinirlar icinde olmasina ragmen normal
dokulardaki dozu olabildigince disuk tutma konusunda
tedbirli davranilmalidir.
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Sonuc

Klinik 6nemleri hala cok acik degildir ve daha cok
takibe gerek vardir.

Tedavi planlamasi sirasinda huzmelerin lens ve tiroid
gibi kritik organlardan direkt olarak gecmesinden
kacinilmalidir.

Intrakranyal timérlerin eradikasyonu icin SRC’ye
gerek duyulan selim lezyonlu genc¢ hastalarda, saglhkl
dokularin aldigl dozlar, uzun yasam beklentisi

nedeniyle, radyasyonun genetik etkileri acisindan
onemlidir.
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