RADYOMIKROKURE TEDAVISINDE
DOZIMETRI



Karaciger Kanseri,

Y-90 mikrokiire tedavisi
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* Radyasyondan ~ 3 ay sonra




Y-90 Radyoniiklidinin Fiziksel Ozellikleri ve
Goriintiilenme prensibi
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Y-90 Radyoniiklidinin Fiziksel Ozellikleri ve
Goriintiilenme prensibi



Y-90 mikrokiireleri



Y-90’tn Bremsstrahlung ve Anhilasyon Fotonlari
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Kapiller Tiip Calismast ile Uzaysal Rezoliisyon Olciimii




Hasta Calismasi




GAMA KAMERADA Y-90 iLE FANTOM KONTRAST HESABI
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Y-90doz hizi olciimleri

(Cerrahpasa Deneyimleri)



Segmental Tedavi
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SIRSPHERES
Yazili Direktifler

lume of tumour
Activity of SIR - Spheres in GBq =(BSA-0.2)+ volume of fumour

volume of tumour + volume of normal liver



RMT Dozimetride Anahtar
Noktalar



Tumor Compartment

Hepatic vein







Kantitatif Goriintiileme
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MAA non-iiniformite

SIR-spheres



MAA non-uniformity

1202 505 uf




Tumor-to-liver flow/perfusion ratio



Tumor-to-liver flow/perfusion ratio




Yeni Microspheres




Novel Microspheres

Chito-spheres




DOZIMETRI

e 5 Dozimetri Modeli vardir



DOZIMETRI
1. Empiric Model

Toplam Karaciger Hacmine Oranlanan | Tedavi icin Tavsiye Edilen Y-90 Aktivite

Tahmin Edilen TUmor Hacmi Miktari
3 GBg (81 mCi)

2.5 GBgq (67.5 mCi)

2GBg (54mCi)




DOZIMETRI
II. Body Surface Area Model



MIRD
Kompartman Yaklasimi
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DOZIMETRI

III. Marinelli/MIRD (Medical Internal Radiation Dose) Model

Dozg, (rad) x mg (pr)

Altvite (mC1) =

184 000 x KC fraksiyonel uptake

myge (1)
EC fraksiyonel uptzke = (1- 3F) [

Mg, (26} % TEO + myge (g1)

AC savimlan
SF=
AC savimlari + KC sayvimlan




III. MIRD(Medical Internal Radiation Dose) Model

: = L . . _ MAA gorgtiileri
bdﬁlmeﬁf}mlm bir karzcifer sktivite mikten igin doz miktzn ju formiil ile S(ll’lt Yok S(ll’lt
Altivite (mCi) x 184 000 x KC fraksiyonel uptzke var
Dozg, (rad) =

My (2r)

Wertlen zktivite miktzrmm timdrde biriken miktzrm  ifade  eden
fraksivonel timér uptzke’mi bulmak icm su formil kullanilw.

TEO = my., (gr)

EC fraksivonel uptake = (1- 3F) [
TEO = mr, (gr) + mge (21)

Timdér dozunu ve skciger dozumu bulmak icm su formiiller kullanidw.

Altivite (mCi) x 1834 000 x Tm fraksivonel uptalee

Dogp, (rad) =

M [E’T}

Alktrvite (mC1i) x 184 000 x 5F

Doz (rad) =

mac (2r)




MIRD Formalism
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MCNPX
Patient-specific “S”
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DOZIMETRI ORNEKLERI
(CTF Deneyimlerimiz)

MIRD Modeli

Doz, (rad) x myc (gr)

Nihal Gezgin Omer Sahin 184 000 x KC fraksiyonel uptake
Max KC dozu(rad)= 3000 3000
'I'ﬂ elaiatlesh al I‘:C 1gr,: ?D? 1?1[} Omgéritllen bir karaciger zktivite miktan igin doz miktar su f-:!rmi.'ll_ 11:
M tiimar{gr)= 215,27 247,2 ey . i el i
Fractional Uptake kc= 0,30 0,48 B
Fractional Uptake tm= 0,65 0,36

o e - erilen zktivite miktzrmm timdrde biriken miktaro ifade eden
Shunt= 0,05 0,16 sonel timér uptake’ini bulmak icin su formiil kullaniler.

_ KC fraksiyonel uptake = (1- §F) [ —————————————————

Belirlenen aktiviteler uygulandiginda akciger ve timaor i s e Ssals s e aE
dozlan MIRD Modeline gére sdyle bulunur:
Altivite () Tm fraksiyonel uptake
Akciger dozu(rad)= ' 1707,06 P el
=17 Gy
Alctivite ()
Timér dozu(rad)= 21729,40 15422,12 Sesiclet
~217,29 Gy =154,22 Gy




DOZIMETRI
1V. Partition Model

Dose(Gy) =

Ao(GBq) Ty, /In2-10°dis/ GBg-sec-0.934MeV /dis- 1.6 x 107°] [MeV

Mkg)




1V. Partition Model

CLINICAL INVESTIGATION

MODEL-BASED RADIATION DOSE CORRECTION FOR YTTRIUM-90 MICROSPHERE
TREATMENT OF LIVER TUMORS WITH CENTRAL NECROSIS
MY dose correction with necrosis @ C.-S. L et al.

Int. J. Radiation Oncology Biol. Phys., Vol. -, No. -, pp. 1-9, 2010
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MCNPX
Patient-specific “S”

T Portal Tract
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