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in brain tissues based on PET-CT image
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Monte Carlo calculation of internal radiation absorbed dose of radiopharmaceutical *F-AV45

LI Yongzhe', LU Yu', PENG Zhao', NI Ming?, XIE Qiang’>, WANG Shicun®, PEI Xi', XU Xie', CHEN Zhi'
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Abstract: Objective To calculate the absorbed dose of radiopharmaceutical '®F-AV45 in the head and various organs and tissues
of the head. Methods After collecting the PET-CT images of 5 patients, Monte Carlo software GATE was used to calculate the
absorbed dose per unit decay number in the head, and a biokinetic model was utilized to calculate the cumulative decay number

of the head, thereby obtaining the total absorbed dose in the head. Finally, various organs and tissues of the head were segmented

in the CT images, and their absorbed doses were also calculated. Results The average absorbed dose per unit decay number in

organs and tissues of the head is realized in the study.

the heads of 5 patients was found to be 4.29x10°¢, 4.48x10°, 4.39x10%, 4.49x10° and 4.29x10° mGy/(MBqs), respectively, and
was 0.39, 0.59, 1.17, 1.01 and 0.71 mGy, respectively. The average absorbed doses in 12 organs and tissues of the head of patient

il

the average statistical uncertainty of Monte Carlo simulation was 2.6%. The absorbed dose accumulated in the heads of 5 patients

4 were calculated. Conclusion The calculation of the absorbed dose of radiopharmaceutical *F-AV45 in the human head and various

Keywords: positron emission tomography-computed tomography; Monte Carlo; internal radiation absorbed dose; biokinetic model
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Tab.1 General information of patients

B MA RS BRE/em kg ESHEE/mC
1 % 70 162 67 10.6
2 s 58 160 65 10.1
3 L 59 160 60 10.0
4 %z 66 150 57 10.4
5 L 55 160 55 10.4
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K MC % 4%: GATE v9.0 R EA TR A5
GATE 7£ OpenGATE WMEZHZUNIT A IR H] T GEANT4
R, LASEE0E H T S A U B e fb L 2 T RE
BEIAA A L TR A T i
B B —180 cmx 100 cm* 100 cm FE i a5 S
D5 B LA 3L BFAT ) 4 B e R 2 2 A A 3 A T LA i
T 5 T AR Y CT U AE AR RSS2, CT 1
HU {5 7% 8 HA R AAI M, I 54 B
A HLA AR SR AR SCHE , FR AT H Schneider 55
P& K HU (BG4 ok I 2 3 1 s 5 58—, IR A
H P BRAK 40 4 emstandard_opt3'"7, MEE T THERCR,
YICFRERALT 1 keV 45 1L MC 5 25 0, BP0 4R
b, fEASICTE B S RS 26 L JCTR R B (AR AL
Al S s 55 L, B A Y PET RIS O, PET
UG bR — MR R AT 5, GATE {# H PET ]
1§ WG AE AR A o0 A KA T MC B4l 5 55
7N i AR (Bl Gy ), [l st o 37 3l 4
TR,

MCEEEAU R AT NN E N Intel(R) Xeon
(R) Gold 5120T CPU(56 M2 5% 0> ,64 GINAE) o X
BN REILELL 21080, 2975 4~5 e firHh A
UG RS 168%168% 172, i th Gt i 22 BUS R ST B
h168x168x172, e 2R LAS 3] B, 8 AR K4 1% W i 51
5, HdZ=R , & Gy/ (MBq-s) .

1.3 &¥Eh R

A, (1) AR B A 205 B, A, o AR TE
ST 4 ICRP (% 2008 4565 128 5 R 5 i
A BN 28— B T



11 , . “F-AV45 PET-CT

- 1335 -

A, (1) ntm n T, In2
£ S o Yia [exp|-——1]-
A4, j:;l '/; T, - T/ T’?eff
In2
exp| - ]} (1)
( Tj,eff )

Hor PR AE 8 B ol gl 21 S v il 2 B0 A (BRI SR 9%
A TR R AR AR H AN R R 9 AR 2 2 38 YR 2% B B
ZHELS T T 25 A B0 L i S 0T R %)
SIS VG B S A B B B EE L B A, (2)/4,(¢)
KER. o, BEWE W N T A 550 5%
Na=1) a2 AEYEEW N T4l 5 155 8
a, = 1), n 2B B, m AR U 1 4L
T, T o P T o 53 2 T B AR IR 80 Ul

W B SRR R HN— T e . H 1)
—ANTDT TR L B =1, m=1, HLI & 4 2 1y 2 o 1 45
THEBU YR B T, = T JE R AR

In2

- t) (2)

Jyeff

A, (t) = A,F,exp

DRt TR T B — s ) 5 4 S350 PET 0l
S AT LA i R A Sk A T R - B [ £, DA i e A
Sy AT B KA AE T S PR 25 I B ] JE 55 K
B i SR A8 (MBq s ) :

A, = I:As(t)dt (3)

3 2 MC RSB 1) B0 T 7 0 T 38 I A9
1717 SR A5 50 0 S B, 3R A5 3k 38 (0 7 23 R X ) - 1
WS i (Gy ) »

D=d x4, (4)
1.4 HHEALAMBENFHREFIE

FHIE TR BE 2 2] B 4% ' /2 1 F] A Deepviewer ™

(LR A R F) A CT MG 2 ] H R
DI LR Jo] 11 AN EUERE, IR 32 DX AY s 26: TiE
YERGR AR B L, DL 3 i A A 2 288 1
P

73 51 MC %% GATE 1 MCNP 5 B4~k 1
TEZKFE TR AR G A, W T T 25 3R — 30 IE B AR
TAE MC LR S5 R T H Y .

21 B RETHNEREFIE

i I MC R 1F GATE #5448 2% 105 1551 5 44 £
KA WG] A 530 R 8.59%107.8.96%10
8.79x10%.9.00x10*.8.58x10* mGy , KHiZ% 45 54 LA 200
(MBq-s) , 158 B R ARE TR A 4.29% 107
4.48x10°.4.39x10°.4.49x10° .4.29x10° mGy/(MBq-s) »
SEIGEITIREE R 2.6% , FE AT HEZ IR Z Y .

22 BMETHEFRKFIE

2 MW B 1 AR AR, R S 4
SREMITESITE BE A, YK FRTEFE A, (¢) Y HENS
Ay (0) 3B F U A BOE BRI T, R R
2 5 ST 3 AR AT 5 44 R A S WS 1 24 1 R -
R[] 2R, Q1 BT s o G B - s [ il e 2R A T T 55
T, 3 A 31 5 44 JR Sk BB ) R AR 409.11x10%,
1.33x10%,2.66x10°,2.24x10° . 1.65x10° MBq-s , I i
MC J7 1 115345 30 0 S 0 AL 5 208 B8 14 ~F- 5 WOl
ORGSR AP B GR] 5 L 435124 0.39.0.59
1.17.1.01.,0.71 mGy. & 2JEB/xR T 45 B FH WU &
LRIl

R2 EWMENERESY

Tab.2 Biokinetic model parameters

WH  UEANEMEASMBG g SR AT T s
A, (1)/MBq A,y (t)/MBgq :

1 3922 3000 0.71 286.04 2.50x103 6442

2 373.7 3 000 1.03 272.55 3.80x10° 6475

3 370.0 3 000 2.04 269.85 7.56x10% 6587

4 384.8 3000 1.72 280.64 6.13x103 6584

5 384.8 3 000 127 280.64 453103 6566
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Fig.2 Absorbed dose in the head of patient 4
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Fig.3 Head organs segmentation (including brain, eyes

and head profile)
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