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6' � f171�111ilb'WWll'\ll?lbbf1'W\911c.J?ll'abJl?l'U'a-:J?l F-FDG t\J 'a-:J'Wc.J7'U16'llil'\,17G'i-:Jmru ?lJl7f17'1l1\91 b'\llc.J
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2.1 'Vlt']��'Vlbm.116l.lel.:J 

d 
'U'Vl'VI 2 

bfl�el.:Jb-W'Vlmbn'U (Positron Emission Tomography, PET) 

. PET jjzjm�clrn�:w11 "Positron Emission Tomography" Vl�e:Jb fl�eJ-.:it11cl.fl1'WeJ'4.fl1fl1'W�\?l';ieJ'U 

fl1';i'\111-.:J1'Ll'l.leJ-.:J bfl�e)-.:J b �'Vl'1'Ll b 'U'Ll fl1';it11cl.fl1'Wfl1';im�r'il1cl�16l.leJ-.:J?l1';ib.f)�'IJ1-.:J��?lm cl�11 �e)'Ll.fl1fl 1 'W�\?l';ie)'L! 

(f) b�eJ bbMl-.:Jfl1';i b 'U�cl'Llbb 'U'1-.:J'Vl1-.:J�J1 bflJJbbm::m�'lJ1'Ll fl1 ';i be-J1e-Jm q.J�bn�t'Ll'l.leJ-.:JeJ1c.11�.fl1 cl1 'Ll 'i1-.:i fl1cl

b �a-.:i1u1 n b61lm1:w� b �-.:i1u�:w fl1j?f�?l:w bb'1� be-i1e-im rutl1m'1zj-.:i b 'U'Ll?l1';iB'Ll'VI � tl�wo1'Ll 1 um�'lJ1'Ll fl1';i be-J1e-imru ., .,., .,

'1.18-.:J b61!'1��?1-.:J fl11 b""IJ'1�'U n&J (171cl b Vl\?li1�-.:iv\'11 �bn� fl11:W bb\?lfl�1-.:J';i�'\/l11-.:J b""IJ'1�'U n&ibb'1� b61!'1�:W�b �-.:J6l.leJ-.:J.fl1'W� � ' 
'U';i1 nn 1 u.n 1'W b -W'Vll(,l a ci1-.:ii� blil'Ll bb 'W'VI tl?11:w 1-;i ti\?l';i1"il� fl1';i bb 'W 'in ';i�"\11 cl'l.l a-.:i b""ll'1J:w � b �-.:illK�1J-.:i-i1-.:i n1 cl 

1�mu'W1�aci1-.:i�-.:in1';ibn�:w�b�-.:i1'Ll';i�cl�b�:Wbb';ifl (Early stage cancer) b�a-.:i1u1n11i!rn1:w'h (Sensitivity) 

bb'1�:Wfl11:W'<il1 b 'W1� (Specificity) 1 'Llfl1';i\?l';i1"il:5''lJ:W� b �-.:J�JJ'LJ';j��'Vlfi.fl1'W�-.:Jfl11fl1';i(?lj11i)(,71cl15fl1';i�'Ll 1 b 61l'Ll 

beJ fl""llb ';i8fl eJ:W'W1 b\?la{ Vl�eJ bB:wmfla bb'1�'1i1 cl 1 'Ll fl1';if11'\/l'Ll�'l.leJ'lJ b '1.1\?l nau:w� b �-.:i� b�:wi! fl1j b tJ�cl'Llbb tJ'1-.:ilK1u 

?l�';i1Vl c.11l1K�tu uan1u1n'1u b'W'VltJfl°Ll1:w11 'li'U';idmiu1 ulK1u�u 1 b'll'Ll fl1j\?l';i11ilfl� ma-.:i:w� b �-.:i 1i!1uucl 

';i�cl�'l.la-.:i hfl:w� b �-.:i 1 'lib tluia:w'11 'Ll fl1';i61l1cl'WcJ1mru''br1 Vl11?11 bb Vl'U-.:J:W� b �-.:itJ,rn.nii � fl1';i\?leJ'lJ?l'LleJ-.:J'l.leJ-.:JjeJcl 
'U dl 'U 'U 

1 jfl'\/lG1-.:i1u1nn1';i1 �cl1f n�1'\/l�eJVlG1-.:i1u1nm';iU1cl1-.:i� <;i1:Wl tJfi-.:in1';i°L11:w11 i-d1 cl1 'Ll fl1';i1'Llli1Ucl bb'1�fl1';i11-.:J 
"-' 

1 ".'I 1 
d " �I v 1,2,4-8,10

bbe-J'Ll fl1 ';i';i fl�1 'Lle-J u1 cl ';ifl:W� b ';i-.:)�1 cl fl1';iQ1 c.lbb?l-.:J b u'Ll\?l'Ll � 
'\/lGlfl fl1';i'V11-.:J1'Ll6l.leJ-.:J b �'Viii)� eJ1 � cl fl1 ';it11 cl.fl1'W fl1';i flj� lil1cl�16l.leJ-.:J?l1';i!l:W�'Ll\?11-.:J�� bb\?l fl�11 Vl1 'W �\?] 

';ieJ'Ll (positron) b�m11?11';ifl:W�'Ll\?11-.:J��&i�umn fl'lJ b:wb'1fl'1Vl�m ';i�bm Vl';ib""IJeJ{ (radiotracer) b i1ci�1e'.i'th cl ' � � 
b 'V)j b ""/Je) {1u �:Wf\11:W '<il1 b 'W1� �e)beJ'Lll61!tl�\91 e)-.:Jfl1j� fl�1 1� cl b� e)Q � b j �1m 'VI j b ""IJeJ{ b i1cii1-.:i fl1 cl nlil � m� lil1 cll tJci � � 
eJ1 c.11� bU1'\/l:w1 cl'\/l�eJci1u�:wm1:w'<il1 b 'W1� ?!1'Ll'l.leJ-.:J n:w�'Ll\?11-.:J��hl b?l�cl�"il�?lm cl�1bb'1�bb\?lfl�11 Vl1 'W�\?l';ieJ'Ll 

,J j� Iii 1 + zj.,:ihi b?I� cl';i�-.:Jl 'U';i'J:W �1 !l'lJ B b'1 fl \?l ';ie)'L!B?l';i�'U';i�li) 1- 1 m dmti eJ'\1111 � bn�'U';i1 fl n fl1 jru bbel'Ll'U� 
' ' ':,.J 

b'1-il''Ll (annihilation) bn�b'U'Ll 1 °f'J\?leJ'Ll'WG1-.:J-.:J1'Ll 511 nfaBb�fl\?l';ie)'Ll b1'1\11 2 �1 �-.:Je)e)flli)1flfl'Ll 1 'Ll'V113\Vl1-.:J\?lj-.:J 

6LJ1:W bb'1 ��-.:JeJeJ fl"\11 fl �1 e'.i'th cl bfl�eJ-.:J PET sea n ner Iii� 1'lJ b °f'J \?l eJ'Llzj-.:J'\111 fl1';i br1'lJ6LJeJ:W'1 bb 'lJ'lJ'W'fa:W !l'Ll 'VI fl'Vl1-.:J � � ' 
(Sim ulaneous a quisition) bb'1�1bfl';i1�vfo{1-.:im'W 1�cl 1 'U';ibbn1:WfleJ:W'W1 b\?leJ{ .fl1'Wlil1flfl1';i\?l';i1"il?l1:w1';itl 

bb?l�-.:Jfl1jb 'U�cl'Llbb 'U'1-.:J'Vl1-.:J b:W\?11'lJeJ�61i:w (metabolism) bb'1�bfl:W'l.leJ-.:Je)1cl1� bU1'\/l:w1cl� bn�(u
3

'
11

Positron emission and 
positron-electron annihilation 

Posilron-emilting 
radionuclide 

"lo• Positron 

"" 
Eleclron 

511 keV 511 kaV 
glmuna rny gtunn,� ray 

Annihilation 

PET scanner 

8 

Gamma ray 
detectors 



'll'W�"IJB� Coincidence b'Wb'W'VI 

Coincidence 1m'W'Vlbb'li�m:im'U'W 3 th�b.fl'Vl bb'\JUbb'rnAel True coincidences�bflW<il1n1��f fU 

61eN\111�:w1'<il1mJfin�tl1bbel'U'Wflb�i'Ub�mn'Llm�nm�'Vl'\JV!11�1�� (Detector) l'Ub1m'W-rmJ1 fl'Uzj�b'U'U� 

IKel-:i nT�m n-v\' 61� b�el-:!'<il1 mi-:i�� 1 tXr1 ru.fl1'W'llel-:!.fl1'W� bb '\J'\J�61el-:!flel scattered coincidence bfl�'<il1 n 
' ' 

tlfin�tl1bbel'U'Wflb�i'Ub�l'nfl'Ubb�m ��el'U�ilnTH �tl-:! b '\J'U riel'U�'<il��nm�'Vl'\J bb��bb '\J'\J���1t1Ael Random 

coincidence bfl�'<il1n 1 ��el'U�bfl�'<il1 nr1'U��tlfln�t11fl'Ubb��nn1�'Vl'\J'IJ'U°IX11��b1�11nJbA tl�fl'U zj,:in11 

bfl� coincidence 1 'Llbb '\J'\J�61el� bb��m:1-11!'Uhi b 'U'U�(,lel-:)n1jb tiel�'<il1 n'V111 tXbn��qj qj1(Uj'\_J n1'U'\J'U.fl1'Wl� 

True coincidence Scatter coincidence Random coincidence 

,d � .c:::t .ct 

b\ol';iel�b'W'Vl6ll'Vl 

brl �el-:! b 'W'Vl �vi b 'U'U brl �el-:!i'.i el'Vl 1-:! b 1'lll'l1161 � {u1 brl � ti {s/I� 11:ll brl �el-:! b 'W'Vl (PET) bb� � brl �el-:! bel n61l b 1 J 

rlel:1-1�1 b�el{ ( CT) 11:llfl'Ub lltim'W b� t11 fl'U (co-registrted) btiel-:!'<il1 nm'Wb 'W'Vl11'UiJ"Uf f'il1fl� Ael'a1tl�� b5 ti� 

V11-:i �1'U m t11.fl1r1 1� t11 ·fo 1'W�l�'<il 1 n brl �el� b 'W'Vlzj-:i bb61 �� b:ll mu el �61:l!Vi�elii1 br1ffi tJi1� m t111:1-1.fl 1'W '<il1 n 

beln61lb 1Jr1el:1-1�1 b�el{ffi 1-Xm'W mt11.fl1r1b�el'll1t11 'Ll nT;if11Vi'U��1 bb ww-:i ?i-:i�� 11-Xm'W b 'W'Vl61lvil�f ur111:1-1i!t1:1-1 

?11Vifo 1-if b �eln1j1'W'<i1Qtl'Vl1-:!n1jbb 'W'Vl�m nt'U 1 'U'U'<il'<il'U'U b 6U'U n11�1tl.fl1'W b �el n111'W'<iJQtl 1 'Ll�1'U:ll� b 1-:!1'Vltl1 

, n1j11�bb�'Un11�1��n1j1n'\�1�1tl'�,��bb�� n11'\Jeln':i�tl�'llel-:! 1 jrl (stag ind 

J'U� 2.3 .fl1'W61lvi (i1t1) m'Wb'W'Vl (nm�) m'W Whole-body PET/CT Scan zj,:idi�'<il1nm111:1-1n'U1�V111-:i 

.fl1'W61l'Vibb��m'W b'W'Vl ( "1J11) vh 1 tXmm1��m'Wffi tXiel:1-1m�-:i 1 'Ub :U-:imt11mr1 bb��61�11'Vlt11'W-rel:llfl'U 
'U 'U 
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't/-.SA.Uott��-.l·HA'1.J'l'I.I-OOll_TM'..,_{l«.fW._G.Y.t,:X\.SlU 
fA- � Vww 5ho,o. C.��t � W- HIJ;» 

of�p.ij � IJ!IJi'li••I �irnllf;!j � �� �1] 

iu� 3.2 hhbbm:J.J SAAM II 

3.2.3 1'll1bbn·rnv1.fl1'\''Hbi;,�1bfl11�vf.n1� Osirix MD - Osirix Dicom Viewer bU'Wb'U1bbn'a:J.J " 

?f 1Vi1'U1 bfld1 �i,;'LJeJ:l.Jf;, bbf;,�\?l.fl1�'VI 1..:J n11 bb �'VI 8\911:l.J:l.J1\911,i1'W'l\?l fleJ:l.J 

,.u.-.� ..... ...,. 
t,;rc:d• ... - ,,. 

.-! .......... ,, ... , •.  , •• 

l,;1�--•-•" I 

._,,. .. ,,., .... , ... , ..... ......... , 
.i!o:..,..., ..... � .. 

-, .... ; 
_,., ,..,., 
... 4..,,,, 
......... ,•..t 

" " ... 

1..:.1cc1.,u I •l• ' •

.. , .... ,..;1.1. ,,,_ 

" 

lL"<l ,.._,_ � .... i...i!i, C.-.�,,,._, -�• ,._,.t,;l 1>1�"°'6 
11 •o��� 
; 
·' •OA41U�""""--
• o•u ..... 
C\ •U&>_. 

o,no• 
o•' .. " 
1'!::.�,\�C!H.., 

-----

1,,0.i, ••-•· ,.,� ... �V,,11:111 "' 
���� 

110l4111 t:l{ny m-A-IC1•t,u,,,) il"l\,..l,l'T 
-•a-..-.1'l�•u-1, .... 

•l(lU\KO,IHII 
\ICI.C.KWTl• 

" 

" 

"'""'-...,,"-•"""''' "" 

""'-"'r.- ;,;,.-..,r,.,,.._,.._..,,,...,.,,1,'<boo ..._ .. 

1'1.J� 3.3 1 'll1bbm:J.J\?l.fl1�'l\?lfleJ:J.J Osirix MD " " 

A.c::::I O A O A Q.I 

3.3 16\?11b'W'Wn1'a'Vl11lil� 

3.3.1. bnu-iiei:u6l�t11�" " 

- A (,1 b�e) n'LJeJ:J_Jf;,.fl 1� erth 8 \911:l.J bmU61-1A (,1 b 'LJ1 bbf;,�A\?leJ e) n li:11 n 1�UU?l11?l'W b 'Vl�'VeJ..:J?l16a1 b 1·1M1?1\911" . " 

'U1bfl�81 �181'..:i�i'Vlm 'VeJ..:Jb'a..:J�mu1r;,li)'V/1i;,..:Jmru ?l.fl1n1'll1\?l 'l'Vl8 ..:J1'U1�8diierth8��1'WbmW6nA\?lb�eJn . " 

i..:i'\/1:J.J\?l 108 118 b��'ll18 48 118 bbf;,�b��'\/iill..:J 60 118 b\?lmtlm'.fu18�b'LJ11'un11m1lilb'W'Vl?lbbn'U'Vl1..:J\?11'U 
V V 

?f:J_Je).,:j iim8i..:Jbb� 23-92 u (fl1bU�8H11'Wb�8..:JbU'W:l.J1m,i'1'W; 66.3±14.9) 'lvi'1'un11u�V111�\?ln11?111b.fl61'1l 
. ... 

Q./ d 18 � 0 d I Q./ q � I d I d I d 1..:J?I F-FDG 'Vl1..:J'\/if;,eJ\?lbf;,eJ\?l\?11 :l.Jfl1fl11:l.Jbb1..:J1..:J?l\91..:Jbb\91 156-364 b:J.Jn�bUnbfleJb1f;, (fl1bUi;,8±?11'UbU8..:JbU'U 
:l.J1\911�1'U; 250.25±4 7. 94) 

... 
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� SAAA-fl(��-- H.t'f\.lVMOCf:l_f:.( .. Ofl!GIN1l...u!MOOW·-0YrM•5EnWNITSl\J 

r 

0 --"J 0 

SH£CT modd f1MKlion Of <cmpcnttit 

';it]� 3.8 ?1{1�bb'U'Ulil1m1�1�cJ1tl';ibbmii SAAM II Simulation 

�)ll<"'!JV11 tuhu �''-' \°OH��· 

1.Un4h-.l)
_.

ll l tUU\:t-1,/Jl 

..lllllil 

..cl 

-1.G 

';iU� 3.9 �1'El�1�fl1';i Fit model fl'U'U'Elil6'1�U1clv11clb°Lhbbmil SAAM II Simulation 
" " " 

3. 4 n 1 � bflU'a'J U 'ad 1J cu' el 1J � bb'1 �1 bfl 'a1 �l,1 c.J � Vl 1 {J i;l ii�

v-.16'1 fl1';i1�cJt1'<il�tl flbb?f ��'U'Elil6'1 l 'Wb �� continuous variable b 'U'W fl'i bu�cJ fl1 bt1cJ� b 'U'Wi!1�';i:01'W " " � 
r11?1�?!� fi1�1?1� '1J'El�'U'EliJ6'1�1� 61'1J'El��u1cJ tJ�mru'IJ'El� Activity ��u1m'llm�'El?fiJ'El� fl1';jm�'<il1cJ�1vi1� 

'U , , 'U I 'U 

�1.fl1'W'IJ'El�?\1';ibJl�'IJ{�ru 'U?!il'El� bb6'1�A1 k �A1'U1ru'lvi''<il1flbb 'U'Ulil16'1'El� 

18 



n1-a1i t1db uu m-a fli n�111?1 cJ 1.if m-a1 Lfl".i1�'M-ve:i:w i,,mw L 'W'Vl?i1t1'1J a.:11;1:w B.:J'<i11 m �u U?!1':i?!'Ub VJ fl 61.18.:J" 
�1cl'r.:J�1Vltl1 t1.:J bb�11'1� b:WL�'Vl1fl1'a11iltlfl'U�'l}m 11?1t11'l'a.:J bb�fl1':i'Ll1'V€l:WG"l�thc.1m 16if L �8fl1'a'Vl111iltl '<il�;e:i.:i" " " 
1#1,ru n 11e:iulY&'i L �e:i n 1-av\' 11it11 t1:w'W�t1 eH.:i.:i1'W 1 i t1ffivi'fo e:iulY&i lil 1 nfl ru � m-a:w m 'a'<il �cJ 011:w n11v\'11 i t1'1 'W ' ' ' 
:W'W�tJ riru�bb'V'l'VlcJv'11?!1'l{ '<i]i,-;116"1.:JfldillllVl'11Vltl1�tl Vlmmi,,'lJ IRB No. 799/62 flB'Wfl1':iPifl'l31 -ifo:wi,,�'lih'lil1fl 

' ' 'U 

m11i tJ'<iltt:l n-rn�1 b 'U'LlA11:w�u 11?1 t1 fl 1i'1.:ifi.:i?l'Vlfif.Jth tJ L tlt16'11r1 ru ii m 1u ntJl?lzj0'1JB1f.J'U1 t1l:w1 'W?!1m1m�'\J 
'll 'U V 'U ':i 

zja '11?1 (Anonymous) mlt'W1 bG'!'Wm 'lJUJl1W"J1ll'lJ€l-:ifl1"JPin�n hh.11bl:l'WB'Vm.Jm um1t1'\JAfll,'1 1\?ltJtifl�'1Vl�n" ' 
'lJ B {l fl 11:W bA 1 "JW 'l 'W U,A fl 61 (Respec t for person )  VJ in fl 1 '.i1 VIU "J t 1t1 "U'LI1ll

1

fl'e) hi\n\?l 0"\rn 11 ti 

(Beneficence/Nonmaleficence) bbl,'ltVJtflfl11:WcJ&l5'.i".ilJ (Justice)' 

3.6 elUli'111fl�B'llillil�bfli?l�'W 

fl1"JLnu-ue:i:w6'1 trtl1m tlum1 Lnuimm�0t1VJ�.:i v\'111½m'<ill�-if 0:w1;1�; m m1 l:iJ fl"Juli'1u LLm/l:il'Vl"J1'\J 
'U I\J 'U 'U 

Wtl1fi?lil1W'1JB'1trt'J1 tl�bb Yl'<il�-;J eJ1'<il�.:JNG'l� B fl1".i1 bA "J1�'Mif B:J.Jfl" " 
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\i11'.i1-!J� 4.1 'UeJ:Wr;l?f'a'U�'U11:Jlil1'U1'W 108 'a11:J (b'l"ll'3!'1J11:J 48 'a11:J bbr;l� b'\"11'3\Vlqj-!J 60 'a11:J) 
Ill o , cl 6llela.J� �-!l�� \i11�� fl1bu�EJ±SD 

e)11:J (tl) 
tl1V!'un (n1r;ln-t:w) 
Brain mass (g) 

Injected activity (MBq) 

Aver?ge SUV 

%Administered 

activity in brain 

92 

92.4 

1906 

364.93 

11.07 

15.40 

23 66.3±14.9 

37 57.92±11.86 

1175 1515±163 

156.14 250.25±47.94 

3.04 . 5.34±1.16 

2.64 9.69±1.92 

Time after injection distribution 
30 -.-------------------------------, 

25 

c 20

(1) 

0 
15 

... 

(1) 

E 10
:::, 

5 

0 

26 26 

36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 · 86-90 140-145 

Time after injection (min) 

1'W-!J1'W1�1:J11'Vl1n1'a�n�11'W�'U11:Jlil1'W1'W 108 'a11:J b�l:Jb'U'Wer'U11:Jb'l"ll'3!'1J11:J 48 'a11:Jbbr;l�b'l"ll'3!Vlru-:J 60 
� � V 

'a11:J �-:i,nn\i11'a1-:Jv1 4.1 'l"l'U11eJ11:JbQ�l:J6/JeJ-:Jm'l:W'U'a�'1J1n'avl'Vl1n1'a�n�11 'W-:J1'W1�1:Jdb'Vhnu 66.3± 14.9 tJ jj 
' ' 

mmrn-:ibdmte:i?t:WeJ-:JbQ�l:Jb'Vl1fl'U 1515± 163 nf:w �-:ir11d?t-:in11r11bu�l:J'1Je),:J:l.J1r;'j?f:l.Je),:Jm VlfJ.ivl'a11:J::!1'W1 'LI 
� � V 

ICRP No. 128 �-:il1r11 b'V11nu 1420 nf:w bbr;l�A1bu�l:.l %AA 6/JeJ-:J FOG vl�u1mdmte:i?t:we:i-:i"iJ1n-:i1'U1�1:JdE1-:i 
?1-:in11ri1vr'a11:J-:J1'W1'W ICRP No. 128 �11:Jb'1J0'Wn'W 611-:ifiri1b'Vl1n'U 8% 1'W'1Jru�vr-:i1'U1�mffirhbvhnu 
9.69±1.92% 
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·rt.lvi 4.1 bb'1�Nn1'Jn'Jtli11tl�1"1JeJ.;J-iJ'0:W'1�J'IJ:it.1vflm '\.Jn1'J1it.1d vhim'JbVl�0:Wf1'\.J"IJe).:Jb1mb�:WG'HbntJ
� � � 

i;Yt}:w1 '\.Jn1'J 1:lf1.:Jbb 'U'IJ'·il7610.:J �.;J'1�b'H'U 1\9711erthc1rhu1 Vlillb�:WVl1f11'J1:lbbffWvib 1m 41-60 '\.J7'Vl mi'.:im'J519l 
� 'U V 

1:!11b.lli1"1.ff.;J� 
18

F-FOG �.;J1:!0\'lfl�0.;Jfl'lJ Routine protocol vhm t! 1 HYW1'U1'1�'W7l;Nmru 1:li11f11"1J7\9ll Vlt.l 

bba�fir'.rtl1t.1"il1mu 6 'J1c1 ��nm1,n-wi.:ibb�'W1'Vl� 70 LtltJ�'llhJ
'U 'U 

1-- • • -�- . '-

., 
'W1'S1:i.Jb!>le)'J .:i1tJ1�c1il (A) ' Huang et aL.(B) Ratio 8/A 

Plasma to fast FDG exchange 
0.1076 0.102 0.947 

in brain (K1)

Fast FOG exchange in brain to 
0.130 0.130 1 

plasma (k2) 

Fast FOG exchange to slow 
0.03 0.062 2.06 

FOG exchange in brain (k3)

Slow FOG exchange to fast 
0.006 0.0068 1.13 

FOG exchange brain (k4) 

0 " 

'J'llvi 4.2 bb1:l\9l.:J�'1n1'J fit bb'lJU"il1f fe).;Jf1U1fe:i:w'1"1Je).;Jerthr.J'17n.:J7'\.J1'.ijrJd li11f1 time-activity curve 
'U � 'U 

�1� bb1:!"1.:i 1 vf dhJ i'i.:i� n�ru� m'J b 1f 1 e:ie:i n'llB.:i'll1mru'll 'El.:J1:l7'JL.ni16tlf .:i� 
18

F-FDG 1 m d m�Ba:w eN"l1'N b'H;l1 

�1.:ij zj,:ilil�b'HtJ1i11n'JTW TAC 1u"li1.:ibb'Jfllil�r1'mJjtlfu1,�:w�tJ zj,:idJtJ-d1.:ivi b�:w�u1mdm�e:im.ieM 

mn�tJliltJ/;i.:ith�mru 12% 1mh.:iuTvlvi 20-30 l"1cJlilti1':wi'lJ5nurhvn'J1iJ1,\9lei1 K1 bbri� k2 1,1,ri�lil� 1,�rnm 

'D'lJe)e)f1Vl�.:Jli11ni!'lJ 'Yl11 Vl:WB-:Jb 'H'Wn'J1'Wfi�n�ru�fi'Elr.J jrl\91'1.:J l1Y1m1�tr:wiu5n'lJfiTIAJ1'J1lJb\llB1 k3 bbl;'\� k4 vi 

H1.tibb'lJ'lJli1
°

1rlB.:Jsif.:JbUti slow rate FOG exchange bbG'l�bil'eJ.:J'<i.11fl SAAM II simulation 1in1'J fit 

bb 'lJUi1'1eJ .;J'lJ'W it1]1t!"/J e).;j BG'! fl el �vi:w bb 'lJ'lJ Least square error 'Yl 11 m 'U'J b '<i1 fli'lJ'llel .;J lm\91 G'l (mTY•hG1'Wi'1 
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Q)
18

::, 
� 16 
.: 
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�ti� 4.6 m1'Wbb?l(i)-:Jfl17j_J�j_J�'U5d�'Vl17-:J %administered activity (%AA) 'lJeJ-:J 18F-FDG ��u1mi1m�eJ 
?lj_jeJ-:J bbl;1 �'U7'Vl'W n'lJeJ-:J?lj_j eJ-:J 

�tJ� 4.3-4.6 bb?l(i)-:Jfl17j_J�j_J�'U5'lJeJ-:J'U'<il�c.J�7-:J1�61-:J�l;j�e)'\J�mrumd�'U?l7dbfl�'1lf-:i� 18F-FDG L'U 
b -d'm�eJ?lj_JeJ-:J 1 'Uerthc.Jlil1'U1'U 108 d7c.l b(i)c.J�'\J17 bdeJt17'Vl'Wn�1 b �j_Jmn:ff 'U j_J')l;j'lJeJ-:J?lj_JeJ-:J'<il� b �j_J;ff 'Ubb '\J'\Jb :ii-:i 
b�'U (R2 = 0.2247) 191-:Jbb?l(i)-:JL'Ud'U� 4.3 b(i)c.J�{eJc.Jl;j�'lJeJ-:itJ�mrumd�'U'lJeJ-:J?l7dbfl�'1lf-:i� 18F-FDG 1'LI?lj_JeJ-:J 

'U 

'<il� bb 'Ud� n�md mI 7'Vl'W n �1 erD1 m �j_Jm n:ff 'U 191-:J bb?l(i)-:J 1 'U d'U� 4.5 bbl;l �j_J')1;1'lJeJ-:J?lj_j eJ-:illi :wm 7j_J;Kj_j�'U6 fl'\J 
'U 'U 

tJ�mru'lJeJ-:Jn7d�u1 mdm�eJ?lj_jeJ-:J 191-:Jbb?l(i)-:JL 'Udtl� 4.6 si-:i'<il�iK-:ibrn>lb�'Ul�11tJ�mru n7d�'U b(i)c.JbQ�c.J'<il� 
'U 
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iu� 4.8 m1vJ'VJ-:ini'Uf11Wl1'U1fJfl11jj�jj'W'U5'j�Vl11-:J %injected activity/g (bbf1'U y) 'VeN 18F-FDG ��'U
1mdm�e:im.Je:i-:Jbb��.J1V1un-ve:i-:itru1fJ (bbf1'U x)

'\J 

'jtJ� 4. 7 bb� \91-:J f11'jf1 'j�'<iJ7 fJ (}11'V e:i-:i'LJeJjj�{e:i fJ��-ve:i-:itl�m ru �7'j b.fl �'1lf-:i��5\91 �e:Jjj1�-ve:i-:i b de:i b� e:i
'\J '\J 

�jjeJ-:J (%ANg) b'VlfJ'Ufl'Utl1V1'Uf1(}11'VeJ-:J�U1fJ bb��b�eJtl1'UBl,j� %administered activity �e:inf� (%ANg)
'Ve)-:J 18F-FDG ��'U 1 'Ub d m�e:i��e),:j bb��.J1V1'Uf1'VeJ-:Jtru1 fJ�1�{1-:ivJ-:ini'Uf11'j'Vl1'U1fJ (Prediction function)
�-:Jbb�\91-:i1mtl� 4.8 �u11l�'jUbb'U'LJf11'j'Vl1'U1fJ�bVlm����1V1fo-ifo��6/J\91,d'�e:i Power model �-:i��f11'j

'U 'U 'U , 
. 

%AA/g = a x (body weight) b + c
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ll?HJ'Vf a, b, bbl;'\� c Aelri'irhnJ':i��Vli (with 95% confidence bounds) i1r1
1

lb'Vl
1

1fl'U 0.2947 (-2.498, 

3.087), -1.128 (-4.167, 1.91) bbl;'I� 0.003303 (-0.005243, 0.01185) 191Wci'11?1'U l\?18iJr1'1 R-square 

b'Ylln'U 0.2313 bbl;'\� Root mean square error (RMSE) b'Vlln'U 0.001312 l\?1861Jel:Wl;'l�e)c)'\.Je)flb�'l.J'Uel'Ub'Ul91 
" " 

95% confidence bounds '<il�flfl�'<il1':iUJ1b'U'l.J outlier ��'<il1fl?l:Wfl1':ii!bb?l\?1�11Xb'Vl'l.J11btelb':i1Vl':i1'Ut1� 

tlTVl'Ll fl{il'J'Uel� eYth 8'<il�V1111X?11:w11mh�m ru rh·fa Ul;'l�'Uel� n11�u?111 
18

F-FDG 1 'l.J b ile:i b�el?l:WeJ��e:inf:w'llK
I q V 

b'IJ'l.Jb\?18'Jfl'l.J 
" 
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'U'Vl'VI 5 

61 'a'U e.J 61 fl1 'af1 fl�1 bb!i1 �on el b&l'\.Jel bb 'W�
q 

fl116'1{ 1-:J bb 'U'U 1il16'l eHVl 1-:J bflJ'U'<iJ &'l'W 1"116'1 \?l {'U eM 6'111 bflJ'Uf-:im� t.l�'W iff1'W J'W ;( eMe:J1 ?1t.16LJ el:W &'l� b 'U'W bb 'U'U 
• V 

Dynamic b �el� fl11:W l?1 el b �el-:J'Uel-:J6Uel:W&'l'1l1-:J b 1m fl11b i1 bb&'l �BB n'UB-:J 6'111 bflJ'Uf-:iTT 'Well t.11��6'l'W 1 '<il bbl?l'<il1 n 
V V 

-:J1'Wl�t.l't1ml'i't.16UB:W&'lbb'U'U Static '<il1nm1mbn'Wflf-:ib�t.111 m'.rthmb1?16'l�11t.1zj,:i b'U'W routine protocol b�B� 
V V V 

fl11:wb'U'Wl-ul1i111'<il�mm1t16'lf 1-:i bb 'U'U1il16'lel-:J bb6'l�A1'U1ruri1 transfer rate constant 1 mh'W'U�b 1ru6'1:Wel-:J'llil 

1,,ffahJ zj,:i�11;11m1t1v\'1l1i1 '<il �v\'11 �mm 1m i10-:iiei:w &'lllilm ntrnb&'l��1 t.1t'W b � ei-:i'<il1 nmm 1mn'U<LJB:W&'l bb 'U'U 
V V 

tJB'WVli;1-:J'<il1m'.rth t.1��1'WnTa\?111'<ilmbb�1 bb�1tl1iei:wm VJci1J'Wm 1 m 'Wfl111bfl11��ri1vna1il bl?lBTilil 
V V 

b1'Ul"116'll?lfCh bfltfo{'<il�B1-:JB-:J\?11:W'1JB bb 'W�'ll1 (guideline) 'Uel-:J6'lmfl:W b 1'Ul"116'll?l{ih bfl�t.111 'W 1�\il'U6'11 n&'l 

mfa 'ti'U 6'lm fl:W b1'Ul"116'1 \?l fu1 bfl� t.1fo vi-:J6'1Vlf :nm:w�m , 6'lm Am 1'Ul"116'1\?l{u1 bfl � t.1fo vi-:i mfl�'Wt.l b't.J Vl�el 
. ' . 

'Vl'U1-:J fl111Ali;1-:J-:J1'W'U'am ru 1�Vl11-:J'U1� b 'Vl l"1 b 'U'W ;;'W zj,:i't.J�m rum 1 bflJ'U{-:i�� b Vl:w1�6'1:W 1 'W fl11'U �Vl11r(ei,:i el1 fl t.l 
V 

'1Jel:W&'l'Vl1-:Jlil1'Wbfli'U'<il&'l'W 1"116'1\?l{ b 'V!mlll:W 6'11Vlf'U 
18

F-FDG b 'U'W6'111bfli'Uf-:ii1viut.1:w1 'Um nvi1;1� 1 'W'IJ'<il'<il'U'W 
V ' S 

6'11Vlf 'U fl1 'a\?111 '<il b 'W'Vl 6'lbbn'W b �el-:J lil1 t.l'U 'a� 1t.1'U'W Vl611 t.l'U 1� fl11 � -:JiJ fl11:W 6'11flruel81-:J t-:ivi � ei,:i{1;1 n�ru� fl11 
., V 

m�'<il1t.1i1'Vl1-:i-'i11n1'V'-l'UB-:J 
18

F-FDG 1 'Wbb1?16'l�nci:w't.J1�'U1m b�B H1 'Wfl11A1'U1ru't.J�:w1ru f-:ii1��n�'W1 'W 
' V 

el1t.11�\?11-:J •p1:wo-:im11U'<i1Qt.l 11fl 1 �bbil'WtJ1mn t-:it'W bb&'l� 1 'W'U'<il�'\J'W'U1� b'Vll"ll 'Vl t.l tJ-:JiJ-:J1'Wl�tJvib�t.116Uel-:Jfl'U 

'Uel:W 6'l'Vl1-:J lil1'W bfl J'U'<il 6'l'W 1"116'1 \?l {'Uei-:im 1 bflJ'U{-:i � 18F-FDG 'U el-:J n 11 \?111 '<ilfl 1'V'-l 6'1:W el-:Jl;l1 Vlfo n ci:w't.J 1�'U1 n 1 fl'W 
V S 

l 'Vl t.lel 8el 81-:J1il1 n� i-:iJ'W-:J1'W1� t.l'tl�-:i b�-:J b 'H'W m 1:W G'f 1 fl ru'U el-:J'U el:W6'l'Vl1-:J\il 1'W bflJ'U'<i16'l'Wl"l 16'1 l?l {'Uei-:Jm-a bflJ'U{-:i�
V " V 

18
F-FDG b �ei 167Jb'U'W<LJei:wm'V!mlll:w1 'W fl11'U�Vl11m1bf1J'Uf-:i� 

18
F-FDG G'11Vlfrn'.ri.ht.11 'W'U1� b'Vll"ll 'Vl t.1 B'W'<il�

V V 

G1-:J � 61� bb&'l� b 'U'W'U'a� 1t.1'U'W\?lel e'.i'th t.l� b 'V11''U fl11\?111'<il'Vl 1-:J b 1'Ul"11i;l \?l{U1bfl� dl?leil 'U 
V 

b � ei-:i '<il1 rn 'U'W m 1 bfl'U'VB:W&'lmbn'W bb 'U'Uflf-:i b� t.11 -:i1'U1� t.1't'.1�-:i ll9TI i15m11;1{1-:i bb 'U'U1il16'l ei-:i \?11:W bb m'Vl1-:i 
V 

'Uel-:J Khamwan et al
16

1�t.1fl1'aVl1f11bQ�tJ1'Wbb\?16'l�'1l1-:Jb1611'<il1nnci:we'.i'thm�rnb1rnn�'<il'WO-:J 5 'U1'U vim1'<il 
S V 

b'W'Vl6'lbbn'W ru Boston Children Hospital (BCH) 1il1'W1'W 35 11t.1 ri1 transfer rate constant (k) 'Uel-:J K1, 

k2, k3 bb6'l� k4 ffilil'<il1nm1f'in�11m1'W1�t.1il 'V'-l'U11i!r11bvi1n'U 0.1076, 0.130, 0.03, bb&'l� 0.006 �nm\'1til'U 

zj,:ifi1 K1 �lliliJfl11:Wbbvln\?11-:J'<il1n Huang et al
14 

b�m!eit.1 bbl?lf11 k3 't!eit.1n-i1't.J1�mru 2.06 b'Vl1 ri1't.J�mru 

fl11 uptake 'Uel-:J FDG 1mdmgeJ6'1:Wel-:J i!r1'1bu�mvi1n'U-½'Bt.16'l� 9.69±1.92 �-:imnn11 Mejia et al
15 

vi

'V11fl11f'ln�11'Wnci:wmmmJfl1'U11fil'Ll'W1il1'W1'W 7 11t.1 1�t.1iJf11bQ�t.lb'Vl1fl'UfBt.16'l� 6.91'W'UW��\?11:JJ11t.l-:J1'W 
' ., ' 

20 , d Id v d I v 

'Uel-:J ICRP No. 103 bb&'l� ICRP No. 128 fl1bQ6'lt.l'<il�elt.l'Vl'U1�mru1eJt.16'l� 8 61J-:Jfl11:wbWln\?11-:J'Vl1-:J�1'W 
V 

't.J�:w1run11'<il
v

'U'Uel-:J FDG el1'<ilbU'W'U'<illilt.1'Yf'Vl
0

1hfa'1 transfer rate constant 'Yfli:wfl11 :W bb\?ln\?1'1-:irfo 

1�mu'V'-l1�el81-:Jt-:i ri1 k3 zj-:Jb'U'W slow rate exchange FDG eJ81-:ihnl?l1:Wfl1'V'-l111ilbl?leJ{villil'<i11n-:J1'Wl�t.l 

b'U'Wb 'Wt.l-:Jf11'U1�mru fl11�bfl�'<i11nfl11fl1'W1W'<il1nm'V'-lb'V1el�bb 'W11 U:W'Uel-:Jf11'V'-l111ilbl?leJ{ el1'<il'Vl11 �nm1:w 
V 

bb 'U'a'U'a1'W bn�'l7'W'<i11 n'IJB:W 61 fl116'1 bbn'U1�'\ll11-:ic¥th t.l �-:Jfl11� ei-:ii! n11¥1 n�1 b v!:w blll:W 1 'W't.J 1� blil'W'Uel-:J n 11 
V V 

1bfl11�'1t1 bb 'U'U'<il16'lel-:J b�el¥1ffl.'}111'V'-l111ilb\?leldb�'U1-:Jvi�-:i�&'l\?lel bb 'U'U'<il16'lel-:J'Uel-:J FDG G'f1Vlf'U b dei bgeli;l:W el-:J 

'WBn'<il1 nJ'Wm'V'-lb -w'Vlmbn'W 1 'W-:J1'W1� t.1ilb tl'Wm1f'in�11 'We'.i''Ll1t.1zj-:im'<iliJ'VmJ-:i�'Vl1-:i'V'-lt.1156'lm'V'-l BT� b 'ti'W e'.i''Ll1t.1 
V V 

11fl&'l:Wil'n e'.i''Ll1t.1�iJA11:w��'t.Jn�lil1'Wm1bfl�B'W l V11 e'.i''Ll1t.111A06'l '161Jb:wd Vl�eiiJnei'Wb'l1ei-:iein 1 rnilm�ei1;1:wei-:i 
V V 

b'U'W;;'W 1'W'Uru��-:J1'Wl�t.l'UB-:J Huang et al bb&'l� Mejia et al l1i1v\'1n11¥1n�11'Wfl'W'Un� lil1t.lbVll?lil�-:im1iJ 
' 

fl11¥1mn b'V!:W b\ll:W\?lel l 't.Jo-:i'<i\'1'W1'UcY'U1t.11 'Wbb\?l&'l� nci:w el1fl11Vl�Bnci:w'VIJ t.1156'lm'V'-l b�el'1l1t.11 �fl111bfl11�'1,-1 
V S S 
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6LJe)jji;'tb�cJ1ll'U'lfhnrufl1':i'<il'U6'11':ib.fli'llf-:im�t.lbbt.lfl\911jjfl�jje)1f\1':iiJfl11jj61jj'lJ'jilljj1f\t'Ll bbi;'t�\9\i;'te)�'<iJ'Llf\1':i1� 
" ' " 

fi1 activity concentration 1mi!mte:i61jjeJ-:J1'Ll-:i1'Ll1�t.l'd'v11im1A°1'Ll1ruJ-:i'll�m\91':ibb'U'U611jjfi&) (3D) �-:iiJ 

fl11jj bb\9\f\�1-:J'<iJ1f\\)1'Ll1'<ilt.l�'Ll�� fl'<il� 1 'ctf\1':i11\W/J€l'U b6ll\9161jje)-:J bb 'U'UG'lel-:J:W� �-:J b Vl�1'l1€l1'<il b'U'Llb 'U'Ll'U'<il'<ilt.l�'V111 Vi 

A1'W1':i1:Wb\9\e){�1191'<il1flbb'U'U�1i;'te)\)i1fl11jjbb\9\fl�1-:J'<il1f\\)1'Ll1�t.lfle)'Ll'Vl't'.l1'l1 

e-rn fl1':i¥1 fl'loJ-1'<il1 fl-:J1'Ll1�t.1i!611'lllv111i1 A11jj b'll'Ll1 'lllv111 b ':i1611jj 111161{ 1-:i bb uu i1l;'te:i-:J'Vl 1-:i b.fli'll 

'<ili;'t'Ll\'11i;1 \91{61Jm m ':ib.niK'llf-:i� 
18

F-FDG 1 'Ll?11'Ll 6lJ e:i-:Ji;'ljjeJ -:i 1�1� t.1 eJ1 Pi' t.1 fl 11 bn'U'lleJjjl;'t m1ri1 t.1.n 1'\"l bb uu ri f-:i b� t.11 

61Je)\)e-J'LJ1 t.l bb�'<il�(,'fo,:iiJ �1'Ll1'Lle-J'U1 t.l�m fib� t.1-:ivrn b �e) 1 Vlbn �A11jj'W1 b zje)�e)61J e)\)6LJe)jji;'t bbl;'t�'LJe)jji;'lbVl�111'Ll 
'U 'U 'U 'U 

'<il �r;{ e:i-:iiJ A11jj bb\91 fl� 1-:J ll'Ll6ll e)-:J'/l1-:J b 11;'11 b�jj ri1 t.l.fl1'W b �'Vl 61 bbfl'Lljj 1 fl'V'Je) G4jjf11 ':i b � e) 1 Vljj e)\) b �'Ll� fl�ru�61Je)\) 

Biokinetic distribution 1 'Llfl�jj'U':J�'IJ1mt!'Ll 61 bbl;'t�mm1111 'ti6LJ€ljjl;'tJ1Vl'U f161J€l-:J�\J1t.11 'Llfl1':i'llwmrur1'1 
ci I 'U 'U 

-re:i t.ii;'t�61Je)\)f111jj b 6LJjj6LJ'Ll61Je:i-:im1 
18

F-FoG ��u 1 'Ll b if e:i bte)G'ljj e:i-:i 1\ii1� t.l €l1Pl t.1'¥1-:i n-&'Llvf 1'Ll1t.1'<il1 fl�t11 bG'l'Llel 1 'Ll 
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.fl1fl�'W1fl 6ll 

Age Gender Injected Mean Brain Act. 
No. Weight (kg) Brain mass (g) %AA 

(y) (M/F) activity (MBq) SUV (MBq) 

1 73 M 54.5 237.0 1632.7 4.21 23.02 9.71 

2 75 M 54.9 213.6 1684.4 3.63 18.00 8.43 

3 64 F 38.0 173.0 1591.2 4.66 25.40 14.69 

4 31 F 60.0 307.7 1527.0 5.78 33.91 11.02 

5 79 M 47.0 261.8 1605.8 3.05 20.47 7.82 

6 66 M 63.0 231.0 1906.9 3.58 18.73 8.11 

7 69 M 86.2 184.0 1696.9 6.04 15.60 8.48 

8 67 F 57.8 188.0 1354.8 5.47 17.80 9.47 

9 80 M 73.0 251.2 1622.1 4.74 19.64 7.82 

10 70 F 45.8 191.3 1504.8 5.03 5.04 2.64 

11 68 F 51.0 323.8 1632.9 5.40 41.57 12.84 

12 73 F 45.0 178.8 1416.7 5.07 21.14 11.82 

13 70 F 54.8 296.7 1437.6 5.22 30.05 10.13 

14 66 F 48.1 217.0 1497.2 4.76 23.50 10.83 

15 82 F 49.5 269.0 1378.3 4.33 23.66 8.80 

16 59 F 70.3 257.6 1517.8 5.09 20.66 8.02 

17 80 M 67.0 301.9 1674.5 4.91 26.89 8.91 

18 74 F 50.0 214.9 1423.6 5.02 22.37 10.41 

19 81 M 69.5 206.4 1621.8 4.72 16.86 8.17 

20 70 M 43.7 304.7 1544.3 4.34 34.11 11.19 

21 43 M 68.5 264.2 1778.9 6.49 32.38 12.26 

22 68 F 56.0 183.7 1439.9 4.41 15.20 8.27 

23 24 M 54.2 306.8 1694.0 4.50 31.23 10.18 

24 83 M 50.0 310.0 1441.5 4.41 28.59 9.22 

25 74 M 92.4 227.3 1857.4 4.11 13.60 5.98 

26 74 F 54.0 309.9 1429.5 5.41 32.10 10.36 

27 46 F 51.2 291.0 1548.6 5.68 36.26 12.46 

28 73 M 55.0 217.8 1705.7 4.09 19.96 9.17 

29 60 M 58.0 175.3 1477.3 5.30 17.11 9.76 

30 71 M 64.1 266.4 1639.5 4.46 21.93 8.23 
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Figure I. 30 visualization of C-E stylized phantoms. 

Table I. TIAC derived for newborns to 5 year olds: FOG model used to calculate the organ absorbed dose for 18F-FDG. 

Organ TIAC(h) 

Brain I.ISO

Heart wall -0.032

Lungs 0.019 

Kidneys 0.046

Liver 0.109

Rest of the body 

Newborn 1.20 

I year old 1.13 

5 year old 1.06 

Urinary bladder contents 

Newborn 0.09' 

I year old 0.16b 

5 year old 0.23b 

a Data computed from Ruotsalainen et nl ( 1996). 
b Biokinetic data from ICRP Publication 128 (Mattsson et nl 2015). 

Absorbed dose calculations 

The absorbed dose, D(rT), to target region, r7; was calculated in accordance with the methodology described 
by the Medical Internal Radiation Dose (MIRD) Committee Pamphlet No 21 (Bolch et al 2009). The following 
equations were used: 

rs 

whereA(rs) represents the TIA of the radiopharmaceutical in the source region. The Svalue is given by: 
1

S(rT �rs)= M(rT) "I:, E ;Y;</>(rT � rs, E ;),
I 

(1) 

(2) 

where E; is the mean energy of the i'1' radiation, </>(rr - rs, E;) is the fraction of radiation energy E ; emitted by
the source region (rs) that is absorbed by a target region (rT), Y; is the yield for the ith radiation per nuclear 
transformation, and M(rr) is the mass of the target region. 

Radionuclide S values were computed for all relevant source organs in the full series of UF/NCI pediatric 
reference phantoms as described by Lee et al (2010). Radiation transport simulated were completed using the 
MCNP version 2.7 code. Each simulation directly sampled the 18F emission spectrum, accounting for annihila
tion photons emitted by the 18F-FDG. The decay scheme for 18F was obtained from the electronic database of 
ICRP Publication 107 (2008). Source regions considered were brain, lungs, kidneys, heart wall, urinary blad
der contents and rest of body. Target organs were those used in the effective dose calculation. Sufficient particle 
histories were simulated to achieve statistical' uncertainties below 1 % for all source-target combinations. The 
radionuclide S values generated were then imputed to an Excel spreadsheet implementing the MIRD schema of 
equation (1 ). Figure 2 shows the front 3D views of the UF/NCI computational phantoms as a function of subject 
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In this research, we consider the 99"'Tc-ECD diffusion of 
brain SPECT images in axial plane which show in Fig. I and 
we draw mesh grid in 8x8 to collect the value of 99"'Tc-ECD 
that diffuse vary position. For quantification, the count of 
99

111Tc-ECD each grid points were exported using Osirix lite 
program which done one by one slide and these grid points are 
show in Fig.2. 

B. Numerical method for 99
111Tc-ECD diffusion

The diffusion equation was designed using mathematical
model to explain 99mTc-ECD diffusion in SPECT image [ 11-
13]. Let function c(x, y, t) is the count of 99mTc-ECD in
SPECT image over time and f is performed to represent the
rate of99mTc-ECD uptake around ventricle area. The diffusion
equation is following:

ac (a
2c a2c) at= D1 ax2 + ay2 + Dif(x,y),x,y E fl

{

(x-3.5)2 

+ 
(y-_4.5)2 

X < 
4.5 

0.52 1,52 . , 
f(x,y) = (x-5.5)2 (y-4.5)2 > 

� + �, X _ 4. 5

(I) 

where fl is a region of square domain and an at the SPECT 
image boundary, x is position in horizontal from left to right 
( unit), y is position in vertical from anterior to posterior ( unit), 
D1 is rate diffusion of 99"'Tc-ECD in brain (unit2/min) and D2 

is rate diffusion of99mTc-ECD in ventricle area (unit2/min). 

We consider this equation at the steady state to compare 
numerical solution with the SPECT image at time scanning 
which consider position around area expected epileptogenic or 
red color on SPECT image. 

Since the value of 99"'Tc-ECD at 30 min post injected is 
stable [ 14] that mean the derivative equal to 0. Let* = 0 and 
we approximated second derivative of c by central difference 
approximation. Then the approximate value of c at X;, Y; by 
ci,j which is c;,j "" c(x;, Yi) and the approximate value of cat 
X; + l:ix, Yi + l:iy where 1:ix = X;+ 1 - X; and l:iy = Y;+ 1 -
Yi by ci+i,j+1 similarly as other variable. Thus, the diffusion 
iteration is following: 

D1 ( ) D211
2 f ( )

Ci.j = 4 Ci+l,j + Ci-1,j + Ci.j+l + Ci,j-1 - 4D1 X, y (2) 

for i = 1,2,3, ... ,8 and j = 1,2,3, ... ,8 , where c(x;, y1 ) , 
c(x;,y8 ), c(xv Yj), c(x8 ,yJ are boundary condition that are 
recoded from SPECT data. 

Ill. RESULT 

From the diffusion equation and the measurement of99"'Tc
ECD in epileptic SPECT image, we adjusted parameter D1and 
D2 to solve equation (2) that give numerical solution to 
compare with the real data around interested area by relative 
error. These areas are high 99"'Tc-ECD-absorption which the 
count of radioactivity are more than I 400 counts and nearly 
area. We consider 3 slide of SPECT data which obviously 
show seizure onset area and each slide is 8.4 mm apart. The 
parameters which are adjusted, and the relative error are show 
in Table I. 

. TABLE I. PARAMETER AND RELATIVE ERROR OF 
DIFFUSION MODEL. 

Slide 
D, 

(Unit2/min) 

I 1.10845 
2 1.10680 
3 1.10446 

(a) 

SPECTlmage 

(g) 

D2 Relative Error 
(Unit2/min)

I 21.47% 
I 25.75% 
I 33.22% 

Data collection Numerical solution 

(b) (c) 

Data collection Numerical solution 

(/) 

Numerical solution 

(h) (i) 

Fig. 3. Result of 99"'Tc-ECD SPECT image and the 
numerical solution. (a) show I st ofSPECT image, (b) show the 
count of99mTc-ECD at grid point from I st ofSPECT image and 
show the interested area to compare with Fig.3 (c) that show 
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