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Sunu akisi

Giris

Radyoaktif lyot Tedavisi

Tiroid kanserlerinde dozimetrik yaklasimlar
« Kemik iligi dozimetrisi

* Lezyon bazli dozimetrik yaklasim

[-124°un kullanimi ve gelismekte olan dozimetrik
yaklasimlar




Giris

« Radyoiyot tedavisi, hipertiroidi ve tiroid kanseri gibi
tiroid hastaliklarinin tedavisinde 60 yili agkin suredir
basariyla kullaniimaktadir.

» Insan viicudunda tiroid bezinde metabolize olan
lyodun ozellikle 1-131 izotopu, sahip oldugu bata
partikulleri ile tedavi imkani sunarken, yine sahip
oldugu yuksek abandansli 364 keV enerjili gama
ISInI sayesinde goruntuleme imkani da
sunmaktadir.




Giris

- lyi diferansiye tiroid kanseri igin glincel tedavi
yaklasimi total veya totale yakin tiroidektomi ve
sonrasinda radyoaktif iyot (RAIl) ablasyon
tedavisidir.

« RAIl tedavisine cerrahi sonrasi kalan bakiye dokuyu
veya herhangi bir lokalizasyondaki mikroskopik
karsinomalari yok etmek amaciyla siklikla
basvurulmaktadir.

« RAIl tedavisi ayni zamanda tiroid kanseri
metastazlarinin tedavisinde de etkin sekilde
kullaniimaktadir.




Giris

« GuUnumuzde ablasyon veya metastaz tedavisi icin
hastaya verilmesi gereken aktivite miktari, ampirik
olarak belirlenebildigi gibi (sabit aktivite yaklasimi),
dozimetrik calismalarla da belirlenebilmektedir.




Sabit Aktivite Yaklasimi

« Kilinik ve patolojik gozlemlere dayanarak belirlenen
sabit bir aktivitenin hastaya verilmesi yontemidir.

« Literatur verileri, ablasyon icin yeterli aktivitenin
25—-200 mCi araliginda oldugunu gostermektedir.

* Bununla birlikte, bakiye dokuyu tamamen ablete

edebilmek icin yeterli aktivite miktari literaturde
halen tartisma konusudur.

Roos DE, Smith JG. Randomized trials on radioactive iodine ablation of thyroid remnants
for thyroid carcinoma — a critique. Int J Radiat Oncol Biol Phys. 1999,;44:493—495.
Sherman Sl. Thyroid carcinoma. Lancet 2003;361:501-511.




Sabit Aktivite Yaklasimi

Kolay uygulanabilir.

 Hedef dokuya ulasan aktivite bilinmemektedir.
« Tedavinin basarisi onceden ongorulememektedir.

» Verilen aktivite, gerekli miktarin altinda veya
guvenlik limitlerinin uzerinde kalabilmektedir.




Tiroid kanserlerinde dozimetrik
yaklasimlar

« Kemik iligi dozimetresi

* 1962 yilinda Benua ve arkadaslari tarafindan
tanimlanmis maksimum guvenli dozun uygulanmasi
yontemidir. Bu yontemde RAI tedavisindeki kritik organ
olan kemik iligini temsil ettigi disuntlen kanin 2 Gy’in
altinda doza maruz kalmasini saglayacak en yuksek
aktivitenin belirlenmesi amaclanmaktadir.

* Lezyon bazli dozimetri

« Maxon ve arkadaslarinin 1983 yilindaki ¢calismalarina
dayanan lezyon bazli dozimetridir. Buna gore ablasyon
icin bakiye tiroid dokusuna en az 300 Gy ve
metastazlara en az 80 Gy doz verilmesi gerektigi
goOsterilmistir.




MIRD Yontemi

« MIRD (Medical Internal Radiation Dosimetry)
yontemi, standart buyuklukte insan vucudu ve ona
ait organ modelleri uzerinde doz hesaplamasi
temeline dayanir.

 Bu yontemde kaynak organlarda bulunan
radyoaktiviteden dolayi, hedef organlarda ne kadar
doz sogurulacagi hesaplanir.




MIRD Fantomu

Table 3. Total body dimensions and masses of source regions in the Cristy and Eckerman phantom series.

Phantom: Newborn 1 5 10 15 Adult
Phantom height (cm) 47.5 69.6 103 132 157 167
Body surface area (cm?)* 2,100 3,900 7.500 9,600 13,300 18.000
Organ Mass (g) of organ
Adrenals 5.83 3.52 5.27 7.22 10.5 16.3
Brain 352 884 1260 1360 1410 1420
Breasts—including skin 0.205 1.1 217 3.65 407 403
Breasts—excluding skin 0.107 0.732 1.51 2.6 361 351
Gallbladder contents 2.12 4.81 19.7 38.5 49 55.7
Gallbladder wall 0.408 0.91 3.73 7.28 9.27 105
GI Tract:

LLI contents 6.98 18.3 36.6 61.7 109 143
LLI wall 7.96 20.6 414 70 127 167
SI contents 529 138 275 465 838 1100
Stomach contents 10.6 36.2 75.1 133 195 260
Stomach wall 6.41 21.8 49.1 85.1 118 158
ULI contents 11.2 28.7 579 97.5 176 232
ULI wall 10.5 278 552 934 168 220
Heart contents 36.5 729 134 219 347 454
Heart wall 254 50.6 92.8 151 241 316
Kidneys 229 62.9 116 173 248 209
Liver 121 202 584 887 1400 1910
Lungs 50.6 143 290 453 651 1000
Ovaries 0.328 0.714 1.73 313 10.5 8.71
Pancreas 2.8 10.3 236 30 64.9 943
Remaining tissue® 2,360 6,400 13,300 23,100 40,000 51,800
Skeleton:
Active marrow 47 150 320 610 1050 1120
Cortical bone 0 299 875 1580 3220 4000
Trabecular bone 140 200 219 396 806 1000
Skin 118 271 538 888 2150 3010
Spleen 9.11 255 483 774 123 183
Testes 0.843 1.21 1.63 1.89 15.5 39.1
Thymus 11.3 229 29.6 31.4 284 209
Thyroid 1.29 1.78 345 7.93 12.4 207
Urinary bladder contents 12.4 329 64.7 103 160 211
Urinary bladder wall 2.88 7.7 14.5 23.2 359 47.6
Uterus 3.85 1.45 2.7 4.16 79 79
Whole body 3,600 9,720 19,800 33,200 56,800 73.700

* As suggested in ICRP 23 (ICRP 1975).

® “Remaining tissue” is defined as the part of the phantom remaining when all defined organs have been removed. This region of the
phantom has been used in the radiation fransport code to model muscle for dosimetric purposes. The appropriate masses of muscle to
use 1n such calculations are newbom: 760 g; 1-y-old: 1,000 g; 5-y-old: 2,000 g; 10-y-old: 7,000 g; 15-y-old: 15,500; adult male: 28,000
g (ICRP 1975).




MIRD Yontemi
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Bozunum Semasi
177-Lu-71 Decay Mode: - Half-life: 6.73 D
Emission Mean — El
Type Energy (MeV) Frequency ~
A n. kAkaynak Z niEi qsl
B— 0.0475 0.1220 l l) _ i
B— 0.0784 0.0005 hedef < kaynak ~—
p— 0.1115 0.0910 nihakf
- 0.1492 0.7860
Auger-L e- 0.0062 0.08%0
ce-F e- 0.00&63 0.0011
Ruger-E e- 0.0448 0.0028
ce-FK e- 0.047¢ 0.0520
ce-L e- 0.0604 0.0002
ce-FK e- 0.0714 0.0003
ce-L e- 0.1017 0.0700
ce—M e- 0.1103 0.0174
ce-N+ e- 0.1124 0.0050
ce-L e- 0.1255 0.0002
ce-FK e- 0.1430 0.0059
ce-FK e- 0.1843 0.0002
ce-L e- 0.1971 0.0010
ce-M e- 0.2058 0.0002
L X-ray 0.0079 0.0330
Ra? ¥-ray 0.054¢ 0.0164
Ral ¥-ray 0.0558 0.0288
KB X-ray 0.0632 0.0121
¥ 0.0717 0.0015
f 0.1129 0.0640
f 0.1367 0.0005
f 0.2084 0.1100
f 0.2497 0.0021 ]
. o iy b http://www.doseinfo-radar.com/
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MIRD Yontemi
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Doz Donusum Faktorleri (S)

nm/mird PAMPHLET NO. 11

“sS,” ABSORBED DOSE PER UNIT CUMULATED ACTIVITY

FOR SELECTED RADIONUCLIDES AND ORGANS

W. §. Snyder, M. R. Ford, G. G. Warner, and 5. B. Watson
Qak Ridge National Laboratory, Qak Ridge, Tennessee




Doz Donusum Faktorleri (S)
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Doz Donusum Faktorleri (S)

MIRDOSE: Personal Computer Software for
Internal Dose Assessment in Nuclear Medicine

Michael G. Stabin
Oak Ridge Institute for Science and Education, Oak Ridge, Tennessee

THe JourRNAL oF NucLear MEpICINE « Vol. 37 » No. 3 « March 1996

OLINDA/EXM: The Second-Generation Personal
Computer Software for Internal Dose Assessment
in Nuclear Medicine

Michael G. Stabin, PhD'; Richard B. Sparks, PhD?; and Eric Crowe, PhD?

THE JoURNAL OF NUCLEAR MEDICINE ¢ Vol. 46 +« No. 6 + June 2005




‘0 Kemik iligi dozimetrisi




Annals of the ICRP

(668) Acute threshold doses of approximately 0.5 Gy, and chronic dose rates of
0.4 Gylyear, remain as recommended values for depression of haematopoiesis (Sec-
tion 2.1). Also, for mortality, the threshold values of approximately 1 Gy acute dose
without medical care and 2-3 Gy with good medical care are unchanged from pre-

vious ICRP values. There are no new confirmatory data.

ﬁé% Pergamon Press




THE RELATION OF RADIOIODINE DOSIMETRY TO
RESULTS AND COMPLICATIONS IN THE TREAT-
MENT OF METASTATIC THYROID CANCER*

By RICHARD S. BENUA, M.D., NORMA R. CICALE, MARTIN SONENBERG, M.D., Pu.D.,
and RULON W. RAWSON, M.D.

NEW YORK, NEW YORK

COMPLICATIONS AND RESULTS IN RELATION TO BLOOD TOTAL RADIATION

Blood Total Serious Radiation Complications* Objective Good Results*
o - No. of |-
Radiation
Doses Total . Total
(rads) Severe Fatal (e -cent) Sustained Temporary foer oot
099 5 o] o} o I | 40
100-199 24 I ° 4 7 6 54
200-299 33 5 I 18 7 3 30
300-399 7 I I 29 I 2 43
400-499 9 o] 2 22 2 I i %
Over 500 9 - | o] 29 I 2 43
Unknown b7 I o 3 2 7 24
Total 122 10 4 11 21 22 35




Kemik iligi dozimetrisi

Eur J Nucl Med Mol Imaging (2008) 35:1405-1412
DOI 10.1007/500259-008-0761-x

GUIDELINES

EANM Dosimetry Committee series on standard operational
procedures for pre-therapeutic dosimetry

I: blood and bone marrow dosimetry in differentiated
thyroid cancer therapy

Michael Lassmann - Heribert Hinscheid -

Carlo Chiesa » Cecilia Hindorf - Glenn Flux -
Markus Luster
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EANM Dosimetry Committee series on standard operational
procedures for pre-therapeutic dosimetry

I: blood and bone marrow dosimetry in differentiated
thyroid cancer therapy

DbIOOd g Gy 3= 108* millilitre of blood [h] + 001882/3 )t total body[h]
A &GBqg (wilkg])
2
Aadm.[GBq] -

Dblood AO[Gy/GBQ]




Eur J Nuecl Med Mol Imaging
DOI 10.1007/300259-010-1422-4

GUIDELINES

EANM Dosimetry Committee guidelines for bone marrow
and whole-body dosimetry

Cecilia Hindort - Gerhard Glatting - Carlo Chiesa -
Ola Lindén - Glenn Flux

Published online: 22 April 2010
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EANM Dosimetry Committee guidelines for bone marrow
and whole-body dosimetry

Table 2 Contributors to the total absorbed dose to bone marrow, present in the bone mamrow, that is, the sum of the activity in the bone
Dy, for some radiopharmaceuticals used in madionuclide therapy. marrow cells, the activity in the blood cells present in the bone
Note that quantitive imaging automatically gives the total activity marrow and the activity freely circulating in the bone marrow
Group Radiopharmaceutical Dgys
Digns—ans Dt hone Danr—ros
Digns —Baseels D —ecF Dang—Breeis
Monoclonal antibodies 0y In-Zevalin X X¢ X X" X
"-Bexxar X* X X X
Peptides “Y_DOTATOC i X X" X
-mIBG o g X
Bone "98r-Cl X X X
'*“*Sm-EDTMP X x* X
'¥Re-HEDP X x* X
[hyroid “-Nal X X
\ /

* Contnbution of Dgyy gagesiys should be included if the patient has metastanc spread Yo the bone marrow.

; re .
" Free " Y is taken up 1 bone.

“ Contnbution of Dgpys—prr should be mncluded if the patient does not have metastabe spread to the bone marmow.

4 The standard method results in large inaccuracies if the patient has considerable metastaic spread to the bone and has osteoporotic rg@ons.

K an Vilcudkwmr a n



EANM Dosimetry Committee guidelines for bone marrow
and whole-body dosimetry

Kanklami kd d #i uknaat k [ s [ ]

Kemilt/Klaiakt ikvointsea n t moar <

[y _ - ]
[A]41004 =RMBLR=1"= [ Aoy =L Ab0a

bodies [57) and ths value 5 m hne with the recommen-
danons of the AAPM (Amercan Assocation of Physcsts
m Medicing) of 0.2-0.4 [5%). A RMBLR of 1 has been
found suitable for '*'I-Nal [59] as well as for ' Lu-peptide
[4] It has also been shown that the RMBLR maght mot be
comstant over ime for all radwopharmaccutical [60)

Dy Ecr = QBM ) S(BMeBM),phantom




EANM Dosimetry Committee guidelines for bone marrow
and whole-body dosimetry

Vucudun kalaninin kemik iligi dozuna katkisi

Dem- ros = (IOA\WB - Aau )’65,\“ RoB

mWB,phantom mBM , phantom mBM , phantom mBM , phantom

-5 BM «BM
WB, patient mBM , patient mRoB, patient

~_

S faktorlerinin hasta kilosu
kullanilarak skalalandiriimasi

SBM(—RoB - SBM<—WB )

m BM , patient




Kemik iligi dozimetrisi - Avantajlari

* Her hasta icin maksimum guvenli iyot aktivitesi
bireysel olarak belirlenebilir.

« Sabit aktivite verilmesinin guvenli olmayacagi
hastalar tespit edilebilir.

« Tekseferde yuksek aktivite verilerek, dusuk
aktivitelerde fraksiyone tedavinin ortaya cikardigi
tumor/lezyon biyokinetigindeki degisikliklerden
kacinilabilir.

* Lezyon hacminin belirlenmesine gerek yoktur.
» Bircok klinikte uzun surelerdir kullaniimaktadir.

* Tedavibasarisinda artig beklenir, ileri evre
hastaliklar daha az fraksiyonla tedavi edilebilir.




Kemik iligi dozimetrisi - Dezavantajlari

« Tedavicevabinda artis saglandigini ortaya koyan
gecerli klinik veri bulunmamaktadir.

« Tumorlerde sogurulan doz bilinmemektedir.
Dolayisiyla, yuksek tedavi etkinligi saglanmadigs
halde hastalara yuksek aktiviteler verilebilir.

» Ozellikle metastatik hastaliklarda kemik iligi
dozimetrisi i¢cin diagnostik duzeyde verilecek 1-131
aktivitesinin lezyon biyokinetiginde degisiklige yol
acabilecegi ve tedavinin etkinligini azaltabileceqi
tartisiimaktadir.




THYROID
Volume 16, Number 10, 2006
© Mary Ann Liebert, Inc.

The Relative Frequency in Which Empiric Dosages
of Radioiodine Would Potentially Overtreat
or Undertreat Patients Who Have Metastatic
Well-Differentiated Thyroid Cancer

K. Kulkarni,! D. Van Nostrand,! F. Atkins,!' M. Aiken,! K. Burman,? and L. Wartofsky?
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Gerec¢ ve Yontemler

Calismaya 17 iyi diferansiye tiroid kanserli hasta
dahil edildi (13K, 4E).

Ablasyon tedavisi oncesi hastalara ortalama

275 pCi [-131 oral yolla verildi.

Dozimetri hesaplamalari MIRD yontemi kullanilarak
gerceklestirildi.

Hastalara uygulanan ablasyon tedavisi, tumor

evresine gore belirlenen sabit aktivite yaklasimi ile
gerceklestirildi.




Bulgular

Hasta Cinsiyet Yas TSH Tg 5-uptake Ablasyon Tedavisi
No (mlIU/ml) (ng/ml) Aktivitesi Aktivitesi
(nCi) (mCi)

1
2
3
4
5
6
7
8
9

15
16
17
Ortalama:
Standart sapma:




Kemik iligi Dozimetrisi

« Kanin ve tum vucudun kemik iligine verdigi dozlar
hesaplandi.

« Kandaki aktivite, hastalara 1-131 verildikten sonra 2,
24, 72 ve 144. saatlerde alinan 2 cc’lik kan
ornekleri kuyu tipi sayacta sayildi.

« Sonuglar, hastaya ozel (kilo, boy, cinsiyet)
hesaplanan kan hacmine gore duzeltildi.

» Elde edilen aktiviteden, kemik iligindeki aktivite
belirlendi.




Tiim Vicut Aktivitesi Olciimii

Sternum

Dedektor

—2m —

Verilen Aktivite [1 2. Saat Olcim ‘
2,24, 72 ve 144. saatlerde olcum yapildi




Zaman-Aktivite Egrileri




Kemik Iligi Dozimetrisi

0,6 =

0,42 Gy/100mCi (479,6 mCi)

Kemik iligi Dozu (Gy/100mCi)
(1ow) sYAIRY Ip@IeD UId| MeuLeA zog A9 g aulbl|| iwey

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Hasta Numarasi

Eff. T,, (h)

Tum Vicut
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Tartisma — Kemik Iligi

* Yapilan hesaplamalarda kemik iligi dozlari ortalama
0.42 Gy/100mCi olarak belirlenmistir.

» Elde edilen sonugclar literatur verileri ile uyum
icerisindedir.
« 0.32-0.85 Gy/100mCi *

« Kemik iligi dozimetrisine dayanarak belirlenen
maksimum guvenli aktivite degerleri
300 ile 1.000 mCi arasinda degismektedir.

» Hanscheid H, Lassmann M, Luster M et al. Blood dosimetry from a single measurement of the whole body radioiodine

retention in patients with differentiated thyroid carcinoma. Endocr Relat Cancer. 2009;16(4):1283-1289.

» de Keizer B, Hoekstra A, Konijnenberg MW, et al. Bone marrow dosimetry and safety of high 131I activities given after

recombinant human thyroid-stimulating hormone to treat metastatic differentiated thyroid cancer. J Nucl Med.
2004,45:1549—1554.

« Watanabe N, Kanegane H, Kinuya S, et al. The radiotoxicity of 1311 therapy of thyroid cancer: assessment by

micronucleus assay of B lymphocytes. J Nucl Med. 2004,;45:608-611.




@ Lezyon Bazli Dozimetri




The New England
Journal ot Medicine

©Copyright, 1983, by the Massachusetts Medical Society

Volume 309 OCTOBER 20, 1983 Number 16

RELATION BETWEEN EFFECTIVE RADIATION DOSE AND OUTCOME OF RADIOIODINE
THERAPY FOR THYROID CANCER

Harry R. Maxon, M.D., STEPHEN R. THomas, Pu.D, Vicki S. HERTZBERG, PH.D., James G. KEREIAKES, PH.D.,
I-WeN CHEN, PH.D., MaTTHEW 1. SPERLING, B.S., AND EUuGENE L. SAENGER, M.D.

Table 7. Predicted Radiation Dose (from Diagnostic Studies) and
Outcome after Initial 'l Therapy.

STATUS OF ABLATION OF RESIDUAL TREATMENT OF
TREATED LESIONS THYrOID TISSUE METASTATIC LESIONS
oN FoLLOW-UP SCANS (30 PATIENTS) (67 LESIONS IN

25 PATIENTS)

<30,000 >30,000 <8000 >8000
rad rad rad rad
fno. of patients no. of metasiases
No longer evident 3 22 12 47
Still evident 4 1 7 1
Total 7 23 19 48
P value * <0.05 <0.001

*Fisher's exact test was used to determine significance.




Birim Yogunluklu Kure Modeli

 MIRD yontemi ile bakiye doku veya lezyonlar
modellenemez

!

Absorbed Fractions for Electrons and Beta
Particles in Spheres of Various Sizes

Jeffry A. Siegel and M. G. Stabin

Cooper Hospital, University Medical Center, Department of Radiation Oncology, Camden, New Jersey; and Radiation
Internal Dose Information Center, Medical Sciences Division, Oak Ridge Institute for Science and Education,
Oak Ridge, Tennessee

The Joumal of Nuclear Medicine ® Vol. 35 « No. 1 * January 1994 ’




Birim Yogunluklu Kure Modeli

« Lezyonlarin kire bigimli ve 1 g/cm3 yogunlugunda
oldugu varsayilir.

« Sadece lezyondaki aktiviteden dolayi lezyonda
sogurulan dozlari hesaplanabilir.

« Diger kaynak organlarin lezyona verdigi veya
lezyonlarin diger hedef organlara verdikleri dozlar
hesaplanamaz (S faktorleri yok).




Birim Yogunluklu Kure Modeli
Phantom: Unit Density Sphere Model, Nuclide: I-131,Values are mGy/MBg-s
I-131 , 8.0207 D
Self-Dose DCF Self-Dose DCF
SPHERE MASS (g) (MGy/MBg-s) (rad/uCi-h)
0,01 2,69E+00 3,58E+01
0,1 2,90E-01 3,86E+00
0,5 5,94E-02 7,.91E-01
1 3,09E-02 4,11E-01
2 1,56E-02 2,08E-01
4 7,93E-03 1,06E-01
6 5,34E-03 7,11E-02
8 4,02E-03 5,36E-02
10 3,24E-03 4,32E-02
20 1,65E-03 2,20E-02
40 8,42E-04 1,12E-02
60 5,69E-04 7,58E-03
80 4,32E-04 5,75E-03
100 3,49E-04 4,65E-03
300 1,23E-04 1,64E-03
400 9,41E-05 1,25E-03
500 7,63E-05 1,02E-03
600 6,43E-05 8,57E-04
1000 4,00E-05 5,33E-04
2000 2,12E-05 2,83E-04
3000 1,47E-05 1,96E-04
4000 1,14E-05 1,51E-04 ’
5000 9,28E-06 1,24E-04
6000 7,89E-06 1,05E-04
" No photon component included. http://www.doseinfo-radar.com/



Birim Yogunluklu Kure Modeli

S =4145-m™"%




Birim Yogunluklu Kure Modeli

~~/

D hedef <—kaynak — Akaynak X S hedef < kaynak

= AO X Tkaynak X S hedef < kaynak

: Hastaya enjekte edilen aktivite (MBq)

: Aktivitenin kaynakta kalis siiresi (residence time) (s)
: Doz déniisiim faktéri (Gy/MBQ-s)

»o>




Lezyon Bazli Dozimetri — Avantajlari

« Lezyon dozu hesaplanarak ablasyon ve/veya tedavi
iIcin gereken yeterli aktivite belirlenebilir.

« Hastalara gereksiz radyasyon dozu verilmemis olur
ve sekonder kanser riski dusurulur.

» Hospitalizasyon suresi kisaltilir, maliyetler azaltilir.




Lezyon Bazli Dozimetri — Dezavantajlari

* Lezyon ve/veya metastazlarda sogurulan doz, ayni
hasta icin bile cok genis aralikta degismektedir.

» Lezyonlardaki genellikle homojen olmayan doz
dagilimi, yetersiz tedaviye neden olabilir. (Monte
Carlo yontemi!l!)

 Lezyon kutlesinin dogru olarak belirlenmesi her
zaman mumkun degildir.

* Gec olgumlerde dusuk sayim hizlari yuksek
Istatistiksel hatalara neden olmaktadir.




Individualized dosimetry in the management
of metastatic differentiated thyroid cancer

C. CHIESA I, M. R. CASTELLANI !, C. VELLANI 2, E. ORUNESU !, A. NEGRI 3, R. AZZERONI 3, F. BOTTA 3,
M. MACCAUROI G. ALIBERTII E. SER.EGNI1 M. LﬁLSSl"stﬂLI‘JDlJ‘1 E. BOMBARDIER]I |

Q I NUCL MED MOL IMAGING 2009;53:546-61

XRT
JULY *07

1 st treatment
7.4 GBq oct 07
NO DOSIMETRY

2nd treatment
9.6 GBq apr "08
DOSIMETRY
Marrow 0.7 Gy

4 +/-1Gy

3rd treatment
9.6 GBqoct '08
DOSIMETRY
Marrow 0.7 Gy
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Bakiye Tiroid Dokusu Dozu

 Aktivitenin hastaya
verilmesinden 2, 24, 72 ve
120. (veya 144.) saatlerde
alinan uptake
olcumlerinden zaman-
aktivite egrisi elde edildi.

« Egri uygun fonksiyonlara
fit edilerek kimulatif
aktivite belirlendi.

Activity in Remnant Tissue (L.Ci)
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Bakiye Tiroid Dokusu Dozu

* Doz hesaplamasinda Birim Yogunluklu Kure Modeli
kullanildi.

« Bakiye doku hacmi, USG ve Gama Kamera
goruntuleri kullanilarak belirlendi.

+ Dist1 0.969cm
:x Dist2 0.738cm
= Dist 3 1.42cm

Volume 0.530 ml




Bakiye Doku Boyutu Ol¢iimi

Anterior

Bakiye Doku

Referans kaynak gergek boyutu: 2.5 cm |
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Bakiye Doku Dozimetrisi

Uptake (%) T., (h)
Bakiye Doku

Gama Kamera Ultrasonografi

Hacim (cm3)

Bakiye Tiroid Dokusu
Dozu (Gy/mCi)

300 Gy icin Gerekli
Aktivite (mCi)




Tartisma — Bakiye Tiroid Dokusu

« Ablasyon icin yeterli olacak aktivitelerdeki buyuk
farklihgin, bakiye doku hacminin gama kamerada
fazla, USG’'de ise dusuk olculmesinden
kaynaklandigi dusunulmektedir.

« Bununla beraber bakiye doku hacmi olgumlerinin

gama kamera ile over-estimate yapildigi
dusunuldugunde, hesaplanan aktivite degerleri

basarili bir ablasyon tedavisi icin guvenle verilebilir.




Tartisma — Bakiye Tiroid Dokusu

» Ortalama bakiye doku dozu:
« Gama kamera olgtmlerine gore 14.9 Gy/mCi
« USG olgumlerine gore 103.5 Gy/mCi

« Lassmann ve arkadaslarinin bakiye doku hacimlerini
gama kamera goruntuleri ile belirledikleri
calismalarinda: 13.8 Gy/mCi

* Hanscheid ve arkadaslari ise bakiye doku hacmi
belirlemede kabul gormus bir yontem bulunmamasi
nedeniyle doz degerlerini raporlamamislardir.




Tartisma — Bakiye Tiroid Dokusu

« Dusuk aktivitelerle bakiye dokuya yeterli doz verilerek
tedavi uygulanabilir.

* Bu sayede hastalar ortalama 2.5 kat daha az doza
maruz kalirlarken, radyasyona bagli ikincil kanser riski
ayni oranda dusmektedir.

« Hastalar arasindaki buyuk doz farkhliklari, dozimetrinin
hastaya ozel yapilmasi gerektigini ortaya koymaktadir.




I-124°un kullanimi ve gelismekte
® olan dozimetrik yaklasimlar




I-124 ile dozimetrik hesaplamanin
avantajlari

« Gama Kamera Tabanli Dozimetri
« Uptake olcumleri cok kesin degil
« Atenuasyon duzeltmesi zor
« Sacllma duzeltmesi yetersiz
* Lezyon hacmi belirlemesi zor

 PET Tabanli Dozimetri
« GOruntu rezolUsyonu ¢ok iyi
* Nispeten dogru uptake olcumu mumkun
* Yeterli atenuasyon ve sacgilma duzeltmesi
* Lezyon hacminin daha dogru saptanmasi




1-124

« Pozitron salicisi I-124, PET goruntulemenin uzaysal
rezolUsyona katkisi sayesinde:

« Nuks/rezidu ve/veya metastazlarin tespitinde
« Lezyonlarin hacminin daha dogru belirlenmesinde

basarili bir sekilde kullanilabilir.




1-124

PET enerji penceresi
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Eur J Nucl Med Mol Imaging (2008) 35:958-965
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The diagnostic value of I24_PET in patients
with differentiated thyroid cancer

Ha T. T. Phan - Pieter L. Jager - Anne M. J. Paans -
John T. M. Plukker - M. G. G. Sturkenboom -

W. J. Sluiter - Bruce H. R. Wolffenbuttel - . 108 C1—-113
Rudi A. J. O. Dierckx - Thera P. Links 5 mCi I-131 :
1 mCil-124 PET  Diagnostik wes T e d &0 ra
W B S
Fig. 3 This patient (no. 6)
showed a clearly visible lesion
in the left lower neck region or
on the '*1-PET (a, arrow),
comparable with the lesion ok
visible on the post-treatment hif G|
BILWBS (c, arrow). No uptake » ‘/ ‘,@ &
was observed on the diagnostic 5 G
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Patient-Specific Dosimetry for ! Thyroid V ok @b aml
Cancer Therapy Using '**I PET and

3-Dimensional-Internal Dosimetry (3D-ID)
Software

George Sgouros. PhD!’: Katherine S. Kolbert. MS!: Arif Sheikh, MD?; Keith S. Pentlow. PhD': Edward F. Mun’:
Axel Barth, MD?; Richard J. Robbins, MD*: and Steven M. Larson, MD?

THE JOURNAL OF NUCLEAR MEDICINE * Vol. 45 + No. 8 » August 2004

TABLE 4
Mean, Minimum, and Maximum Absorbed Dose in
Individual Tumors of Patient 16

m

Absorbed dose” (Gy)

Tumor no. Mean Minimum Maximum
1 100 5.0 720
2 270 9.8 1,700
3 170 17 760
4 350 37 1,000
- 5 100 55 880

*Administered activity = 15 GBq (400 mCi).
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Three-dimensional radiobiological dosimetry (3D-RD)
with '**I PET for "*'I therapy of thyroid cancer

George Sgouros - Robert F. Hobbs - Francis B. Atkins -
Douglas Van Nostrand - Paul W. Ladenson -
Richard L. Wahl
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