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Two compartment model

- _E‘_} 1?"3 =0
Lk __i_ﬂ:_______;___  X@2=0

B e e ] =TT ———

J}:-H+ﬁ‘f Y X ()Y

IR S N e R R e

LGy == L0 4 5, LOD 5 LOEY e, LUK - (f’mﬁg)L(‘fJ

{guﬂ NATEY Lm+ £ L0¢)
SLOO-T() - izLL(ﬂ]#(fLﬁ-&;)L(“f)

______ - " | STT R - - — e — e —

(SxoDeothizrtny  (xt=L0)
i f:,-_‘é_t_..ﬂ f 4ox-(herhg (3 L00)




| ‘M-rb&;- P

1[14003 _? -

D (S + 0 +es) e ﬂpﬁ_;f:fgatgw.{ﬁ |

(s+4)(5+6)

: _....__Ejz;':___

B T e p——

r

(sHO(SHY= (s 12 36T as) - E ke

——=s{lathatoy S+ida)

(J‘-I-ﬂj :FLIT'ﬂ.?_ﬂI--B‘g

___ﬂ?ia{x+ Lo!';} ie
Sbex+ bdy = bf

CD;A L_cjj{ AE' ]:.F

AR =4 - %3



Two compartment model

NG TN N = .
( S+ (5+3) S+ St ¢

{_54:';';‘] S+ 2
e N ZEE SO B
= T B - =

ol D(5+£ . “8)  s4B oy
FASH (s

= Nmrome
S = G ia]




Two compartment model
- %< Lpi(#} -—Pe'“ - Qe‘qt.-._-_..-._-._.__

et g xe bkt ¢
o .E:”f‘__ I o SR

X_L o é:Hﬁ -.tﬁg t (3~ “Bz 'fq,) --.D
REY '¢1= B Vx| lhaaBR(

v A
[C/}{_‘ T{Lf;(

*_.I - . e . - . . . . .




Two compartment model

D1,

P

= o r——— e
a S+ s+ s+

F+ﬂ

=

S+ 3 =P AN o €5

(Eﬂi) > D% N

9- aI D“Ez1 _‘—l

P+G.

S — Q‘H ‘_;—'!'_—ﬁ







Two compartment model
%’F@J & T I I45ICH L\bh%’\‘t_




Two compartment model
BEPEL LTI II4FICALLNSAT

EY _jw —
AR




Three compartment model
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Three compartment model
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Three compartment model
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Cp (t)
(kBa/ml)

{kBg/ml)

dop/dt =x1(t) - Kl Cpit)
dx1/dt 1 Ccpi(t) + k4 =2(t) - (k2+k3) =1(t)

d=x2/dt x1(t) — k4 =xZ2(t)

(1)———>  Cp (i) Sxl (i) Kl SCp(i)
(Z2)———2 x1 (i) 1l sSCp (i) + k4 SxZ(i) —-(kZ+k3) sS=l(i)
(3)———= ®xZ (1) k3 S=l (i) kd SmZ2(1)
( i : interpolated sampling time )+
ﬁ SCp(i),Sx1(i),Sx2(i): Integration of Cp(i),x1({i),x2(i) from time 0 to i )«
Sx1(1i) Sxl1(i-1) + ( =1(i-1)+x=x1(1))*d ——— (7))
SxZ2(1) = SHZ2(i-1) + ( =2(1-1)+=x2Z(1)) *d ———(8) +

~

{ d: interpolation interval / 2 )+
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AL ZERONDFIERITES,

(Zy{e)——> =1 (i) + =Z2(i) = E1 ScCpii) — kZ sS=xl1(i) ———{(9)+
(7y{2)——> =1 (i) + =2Z(i) = K1 Scpfi) — k2 sS=1(i-1) - k2 d =1(i-1) — k2 d =1(i)+
=Z (i) = K1 SCcp(i) — k2 S8Sxl1{i-1) — kZ d =1(i-1) — (1+kZ2d) =1(i) ——— {10}«
................................................................................................... +
(5) (7) (8) ———>
x1(i) = K1 sCp(i) + k4 sSx2(i-1) + k4d =Z(i-1) + kid4d =Z(i)+
—(k2+k3)8x1(i-1) — (kZ2+k3)d =1{i-1) —(kZ2+k3)d =1 (i)«
+
(1+ (kZ2+k3)d) =1(i) = E1lsSCpi(i) + k4 S=Z(i-1) + k4d =Z2{(i-1) + k4d =Z ({i)+
— (kZ2+k3)8S=1{(i-1) — (kZ+k3)d =1 (i-1) ——— {11}
(6) (7) (B) ———>v
=2 (i) = k3 S5=1(i-1) + k3d =1(i-1) + k3d =1(i) - k4 Sx2(i-1) - k4d =2(i-1) - k4d =2 (i) -—-——(12)
-
(11} (12) ——=+
+
(I+ (k2+k3)d) =1(i) = EKElscp(i) + k4s5=xZ(i-1) + k4d=xZ(i-1) - (kZ2+k3)sS=xl1(i-1) — (kZ+k3)=x1{(i-1)+
+
+ kd4d {( k3s=1(i-1) + k3d=1(i-1) + k3d=l (i) - kd4smzZ(i-1) — kd4d=Z(i-1) ) S (1l+k4dd)
(L (kZ2+k3)d) (1+k4d) =1(i) = El(1l+k4d)sScp(i) + k4(l+k4d)s=Z2(i-1) + k4d({l+k4d)=Z2(i-1)+
+
— (1+k4d) (kZ2+k3)8=x1(i-1) — (1+k4d) (kZ2+k3) =1 (i-1)+

+ k3kd4d Sxl1(i-1) + k3kd4dd =1(i-1) + k3kd4dd =1 (i)+

— k4k4d SxZ2(i-1) - kd4kd4dd =2(i-1)+«
(1+ (kZ2+k3+k4) d+kZkd4ddi=x1 (i) = El(l+kd4d)scp(i) - (kE2+k3+kZk4d) (Sx1(i-1)+d=x1(i-1})) «

«
+ kA ((SxZ2 (1i—-1)+d=Z(i-1) )+

= (Kl(1l+k4d)ScCp(i) - (k2+k3+kZk4d) (Sx1 (i—1) +dx1(i—1)) +k4 ((Sx2 (i—-1) +dx2Z (i—1))
SA1l+ (k2+k3+k4)d+k2kadd) ——— {13}«

(13) ———> =1 (i) is derived from SCp(i),S=1(i-1) ,=x1(i-1),S8S=xZ(i—-1) , xZ(i-1)+
(10) ———> =2(i) is derived from SCp(i),S=l1 (i-1),=x1{(i-1),=1 (i)«
measured tissue ROI data =(i) = =1 (i) + =Z(i)+
kl,kZ,k3,k4 are calculated by non—linear least method fitting x(1i) and =1 (i) +=xZ (i)«
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Li/# Fitting function for GCerebral Blood Flow =/
B double func CBF(double #k)

1
int i,tn,err:
double f.va.p.m.scb.sct.d. Li.e.et.z.DELT:
double #ct:
err=1;
ct=MULL:ct=calloc{1000,sizeaf (doublel));:if{ct==NULL}){printf({“#%¥n failed calloc ct):err=0:7}
iflerrd{
ti=#i{g+1); b ti : interpolated time interwval (sec) &/
tn=Cint)&®{g+3):
m= 1.06: sct=sch=0.:; DELT=1.0e-20:
f=wik+1d: p=#{lk+2): wva=Hig+d; d4 unknown walues f.wa are ziven from non-linear least square method #®/
d=fti/fBO_Y%_5F: % d : interpolated time interwval Cmin) #® 0.5 =)
forfi=l;i<tnzi++){
2 = (1. + {(ffpi*d J:; (f{=<DELT)==DELT;
wlct+i) = ( fwsch + fadwsl{chb+i-1) + fades{cb+i) - (fiplwsct - (f/pladesict+i-1) ) / =
sot+=(k{ct+i-1)+%(ct+i))*d;
gobh+=(k{chb+i=12+*{cbhb+i))%d;
Lfrom=10;
for{ez=0.,i=tfromsi<tn-2;i++){ & —valkmEk{ct+id+varkich+il-®{r+il); e2+-e*e; ]

= |:‘|
for{ez=0.,i=60:i<tn-10zi++){ e mEmlct+i J+vankich+id-®{r+il:; e2+-cke:l

i the curve of (m#ct[i]+wacb[i]l) iz fitted to r[il
and a et of f. wa, p which minimizes =2 iz derived by non-linsar l=2ast square method #/7

freefctl: ct=NULL: return 2
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CBF 150-C02, 02, CO PET

(ml/mind 100g) = T
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— 0 slice thickness = 4.85 mm
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= Cuantified PET Image
OEF 150-C02, 02, CO PET
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— [l slice thickness = 3.432 mm
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{ kBg/ml}
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Cp (1) x1 (t) x2 (1)
Kl k3

o

dCp/dt = k2 x1 — K1 Cp
dx1/dt = KI Cp + k4 x2 - (k2+k3)x1
dx2/dt = k3 x1 — k4 x2

meEE x K 1 xk3/ (k2+k3)
0.42

R oEERE =
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( x 0.01)
- 12.

K1 (ml/min/g)

18F-FDG PET
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slice thickness = 4.85 mm
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k2 (1/min)
( x 0.01)

— 0. slice thickness = 4.80 mm 99/1/23 2439268  HS M55
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k3 (1/min) 18F-FDG PET

(x0.01).
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slice thickness = 4.85 mm
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( Binding
Potential BP )
k3

BP =7

NhER
( Distribution
Volume DV )
k1

DV = k_2 (1+BP)
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Reference Tissue model
EHOSEEMNENEGEZ

Reference Tissue Reference tissue &9 5

K1’ (Pons)
N dR/dt = K1'Cp — k2R

<«— dX1/dt = KICp—k2X1-k3X1+k4X2
Cp k2’ dX2/dt = k3X1-k4X2
K1 K3 K1'/k2'= K1/k2
> X1 > X2 CpZ% FHUL MY [ZKk3/k4(=BP)A%
N <— StETES

k2

k4

IEQEEEF qE&ﬁ" 1‘;&’? 1‘5&&' *ﬁiﬁb ?i;

4 1

0. 5. 10. 15 200 25. 30. 35. 40. 45 50. 55. 60. 65. 70. 75. 80. 85.  min
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150-H20

IDF MR = E = (MBF), K55, ATPERFMBFZAIEL.
7 0 & i F i 8E € = (Coronary Flow Reserve CFR)
150-CO

IDEEARM & 7 &

150-02

DR RIEIRETE = (OEF),

11C-Acetate

DIEBRRENEEE,
EIRSN-EFE LR R(C K> TCO2EH20IZR Bich B,
18F-FDG

DRI R OERHETEZE (MGU),
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i Quantified PET Imaee 0

Hest MBF Stress MBF Flow Reserve

Lasicd

| P |

]

]

]

]

]

| —

| —

| L. |
11 : Apical Ant 1122 11 1.451 11 1.293
12 : Apical Sept 1.199 12 1.454 12 1211
13 : Apical Inf 0.818 3 13 3925 13 4.795
14 : Apical Lat 1.008 14 4 562 14 4523
21 - Mid Ant 1.108 21 : 1.459 21 - 1316
22 : Mid AntSept 1.168 22 : 1136 22 : 0972
— .5 23 - Mid Sept 0991 - 23 - 2681 2?3 . 2703
24 - Mid Inf 0.842 24 - 4119 24 - 4891
25 - Mid Post 0.842 25 - 3287 25 - 3900
26 : Mid Lat 1.069 26 : 3514 26 : 3286
31 : Basal Ant 0992 & 1. 31 : 1496 31 : 1508
32 : Basal AntSept 1.145 32 - 1322 32 : 1154
33 - Basal Sept 0.890 33 - 4703 33 - 5281
34 - Basal Inf 0877 34 - 4518 34 - 5146
35 : Basal Post 1.004 35 : 3909 35 : 3890
— . 36 - Basal Lat ' REL — (. 96 - 4922 36 : 4186
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PTF REST
(gfml])
“r

PTK

( Perfusable Tissue Fraction)
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I % 53 AV ] BE7 D A R e

1: YWhole 0.665

e L —
0.0 11 : Apical Ant 0.623 EI:EEL—CL\éo

12 : Apical Sept 0.736

13 : Apical Inf 0.874
14 : Apical Lat 0.637
21 - Mid Ant 0.556 . -

— .4 92 : Mid AntSept 0590 ,L\ﬁ'ﬁ 1555'20) =N: E&}%'_ﬁ ﬁ
23 : Mid Sept 0.795 il =] mrad 4 — )
24 - Mid Inf 0.760
25 : Mid Post 0.847
26 : Mid Lat 0.649

— 0.7 d1 : Basal Ant 0592

) 32 : Bazal AntSept 0596

33 : Basal Sept 0.536
34 : Basal Inf 0.1
d5 : Basal Post 0.688
J6 : Basal Lat 0622

Ao 150-HZ0
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10 =LV ROl curve
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Gl LV wall ROl curve
(corrected blood activity)
S S = Lk - * Bmax 0
GO lcT (Bmax - C11) - (1-exp(( D]D}Dl)'a( o))
0 30 60 min.
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B Cuantified PET Imase

11 : Apical Ant
12 - Apical Sept
13 - Apical Inf
14 - Apical Lat

21 - Mid Ant

22 - Mid AntSept
23 - Mid Sept

24 : Mid Inf

25 - Mid Post.
26 - Mid Lat

31 - Ba=al Ant

32 - Basal AntSept
33 : Basal Sept

34 - Basal Inf

35 : Ba=al Post
36 - Ba=al Lat

11C-CGFP

3.494
4439
4187
2.099

4613
5.245
6.479
4597
3.050
3.342

5.726
4 634
5578
5250
3673
3 969

2005.03.03




BEHIN-XBRMERLZAMAZE EBmax|d,

BEA 9.5+2.1 pmol/mLIZ®{L,
D FEEE 5.3+1.7 pmol/mLT,
AELGEENEHE=NT (p<0.01).

DA 2DBRKNEEEEAEGHEMEREZRLT,
NYHA class1 7.8 pmol/mL
class2 5.0

class4 4 0
FRIRRIICHERAGIEEES ZAbND,
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