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Epilepsy is a neurological disorder caused by electrical abnormalities in brain, causing
seizures or unusual behavior. The powerful functional imaging tool as Single Photon Emission
Computed Tomography (SPECT) has dramatically changed the approach for epilepsy
evaluation. In this study, we developed a kinetic model of P CECD absorption in brain,
depending on the acquiring time of patients with epilepsy. Fifthteen retrospective epilepsy
patient data underwent PM™cECD SPECT imaging at Division of Nuclear Medicine, King
Chulalongkorn Memorial Hospital were collected, then adjusted for kinetic parameters and
numerical methods were used to find the solution of the kinetic model to compare data from
SPECT imaging, specifications, and relative error to get the appropriate parameters for patients
with epilepsy. The epileptic patients had absorption around 27.9084 MBg/ml. From SPECT
imaging, the essential parameter of P ECD absorption model are Kipjet = 0.089+0.0555, K, =
0.25+0.0732, k, = 0.24+0.0229, k; = 0.53+0.0254, k,= 0 and kg,; = 0.00688+0.0055. We have
concluded that these parameters could describe the kinetics of M Te-ECD absorption in the
brains of epileptic patients. It is also a developmental paradigm in which physicians can

pinpoint the origin of the seizure more precisely.
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PNUU AIMULVUYUVDIAT Tc-ECD 97nn 8@ Ut UuNa SINUDIANULUNIUYDIANT Tc-

ECD luauesiufe
Cb(t) = Ce(t) + Cm(t) (4)

nTwiMTeselagliisnsussanandunswimunsauiudeya (Curve  Fitting) Lite

UIZUUAINISIHNDS  MNaRasuaIsEuuannslaeltselouisiBefauiaUssunaAInnsiwmes
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I a k' a1 | v Y 2 99 A =
Transfer rate constant lngA3usiu Ca(0) fiAwiniufesasUsunamesans — TcECD fiamnsagady

v & A X a a s a Y 1 o A
LSUWQLU@LEJ@?IJJBQ?J@QQUOEJ I@IEJ@JW']T]@JLG\E]TV]LﬂEJ'JSUENVNWNWLLaWQﬂQGnTNV] 1y 2

A15199 1 LARIANSUAUYDILUUIIAD

AUy A% UY Vel
a Y v oa v 99
YIUIUANMULVNYULINAUVDIET "Tc-ECD U5enau
Ca a A ad A ¢ Yy oA MBq/mL
LmaL%aumlmummmﬂmauLaamauaq
a Y Y a v 99 A a ~
USunauanududususueesans | Tc-ECD Usenaudiseui
Ce 8 A e X MBg/ml
lummwamﬂumaamaﬂ
a Y Y a v 99 A a ~
USunauanududuisusuvesans | Tc-ECD Usenaudiseui
Cm B d e ¥ MBg/ml
umwamﬂumaamm
AN5199 2 ATNISITRBSNITIURUUIaB4
RFRA L ANBBUY U
' a = 99 Y a v
ki APINISAsULUaBY  Tc-FCD %dsndadndviasn
inject Y U/mi
4 o oo ~ . . ml/min
wanaunukAaLEad (lipophilic)
' a a 99 = Y
AAINISasuLlawes  Tc-FCD  a1nviassidandunuy
K, . o o e oaa ml/g/min
wARLEl (lipophilic) Wngauasaunuatseu (lipophilic)
' a a 99 o v A a
APaNIsasuLlaues | Tc-ECD  anaussduiudisey
k;, v “ e o - ml/min
(lipophilic) kguasaLaanaunuLAaLEEA (lipophilic)
| = a 99 v v A a
APanIsasunlaaues  Tc-ECD  annauesduiudiSey
k3 ¥ 1 v v aa mL/mlﬂ
(lipophilic) lwgaussaunuasen (hydrophilic)
| = a 99 v o A a
APenIsasunlaaues  Tc-ECD  annauesduiudiSey
k4’ o ¥ ! o v aa . - ml/mlﬂ
(hydrophilic) wngauasaunumkagal (lipophilic)
' a a 99 o o A
APINISasuLUawes | Tc-ECD  anaussduiudisey
kot o ml/min
(Hydrophilic) @anean

ATATIZHAINITITNDS
ATfiwestsiuainsaAulannteyanmaeauavesUislsaaudn lagldsulouiaiae
#aw (Numerical method) #eaglddmeusenunyanis ihanududuvesans " Te-ECD duify
Fi3uu (lipophilic) saufuaaduduvesans ” " TECD Fuiu@iSeu (hydrophilic) Tuaues a 1aan
Wentutunmasaafisusul3uiaans  Te-ECD ﬁ%@lé’mﬂﬂwwamﬂﬁuméﬂwLwiaziw A1AN89

(% s

ldaenmasany azvin1sUSUnIs 1 Tmasaulaa1nlnalAse TagfasaIINAIAAIALAR B UAUNNS
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o aao

(Relative Error) wesmUSunausedninlanmnainavauavesiiisusazsgiualanniuuitassd

NaLAeINUY MdAPaRPAUFLRNSA1LNSaA Ul LAY

Foyanmawan — mawasanuuudiass(Ce + Cm)aandieaiu

o &

ANMAIALARDUTUNNS =

Jayanmaeain

MnszvuaInMndeyiusaiylanusathuinensainginssumagaduans ~TeECD lu
aussosiielsaandnld Tennmsdiemeiuuusiassuin n1susu K, Tty silvinisgaduans
P TCECD gatu Tumenduifumsuiu Widesas vildnsgaduans T TECD amas uagshnsuiy
Ansrdimeitu lusnumefindetu n1susu ks Wnndu vilnisgaduans ~ " TeECD getu ns
U5U ks Widoeas vilinisgadaeans P T-ECD anas NM5USY K,y lfnntu lin1sRaduans e
ECD anad MUY ko, Wideeas vilvin1saaduans arezes qasﬁu d1un15USU k, way ke dnase

7 99 v
m‘JL‘UgﬁluLL‘Ua\‘ﬁJadﬂ’li@ﬂgﬁuaﬁ mTC-ECD UPUIN

Nan15938 (Results)

%Uptake of >°Tc-ECD

14.0
%Uptake...

%Uptake of activity

0.0
6 7 8 9 10 11 12 13 14 15

=
N
w
N
ul

Patient No.

= ' 99 & A DX ]
JUT 4. uansdn %Uptake vosans  Tc-ECD Twilladoanssvasithousazsne
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A1519% 3 uansteyagUiglsaaudndiuau 15 51¢

No. Gender Age Acquisition Injected activity —Activity uptake Han151aRBYA

(y) time (min) (MBq) in brain (MBq) Atagn
1 w16 87 740 57.8 YN
2 uds 26 33 740 56.2 Fhraues
3 ¥y 35 89 740 6.2 e
4 ¥y 43 69 740 34.1 el
5 ¥y 35 89 740 6.2 e
6 ¥y 43 69 740 34.1 e
7 YY 3 72 720 18.7 31
8 %18 10 72 720 10.8 e
9 w14 20 720 13.4 %18
10 %18 15 15 720 12.9 e
11 Y 19 13 720 11.4 %18
12 w25 96 720 32.5 %18
13 wge 27 47 720 26.9 %18
14 MY 28 43 720 92.4 9N
15 MY 37 116 720 15 9N

A15ATITHATINISIALABS Transfer rate constant (K;)
MnMsAnmANiwesiiedeninuifores Koichi Ishizu uazang AR

uwuudiaeaumansvesans | Tc-ECD anmwagaiUauay  O-water :nnmiaeifinyasnuUnid

Lidulsn  Ansdwedmdrdazgnadadnllugaaunisuagyhmanemeulngldssfouitidiua

= Y o = o 1 Y v 99m Ao o aa . . [y
‘ZIQT\]%VLGW]’IGI@UE]E]?M']SQQWUQ UIATAIULVNYUVDIAT Tc-ECD navnuasgd (LIpOphILIC) FIUAUAINU

v v 99 Y . 1Y) i 1Y)
Wuduvesans | Tc-ECD FufufiSen (hydrophilio) luates s nandgatuanaealnifieunu
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(%
V%

Unaens | TECD faldnnanmaiunvestheusiazsne antuidilidenndeaty agvinisuiu
msfiwesaulamiilndifiss Tnefinnsananmeaaimadouduing (Relative Error) tiufiefiarsana
AmALARBUYRIAN  Activity  fiinldannamdieaiUavestheusazefualFnuuuassing
Aoty :nmsIderilimsuinnsusuan k, uas ke dwasonsiasunlasuosuusianstiosuin

=Y v a s a 99 ' ! Y {
‘UQI@@’]WWT]@JLmaiLLa%Uiquﬁqﬁ mTC-ECD Iuaﬂ@ﬂLL@agaqu @QLLa@\ﬂu@’ﬁqﬂﬁ q

A1319% 4 LanaAT transfer rate constant Ve UReLAarELAzALFe v UILlIAaNTN

No.  Kinject K, k, ks ks Kout
(mVmin) (mUV/g/min) (mVmin) (mYmin)  (MVmin) (mUVmin)
1 0.030 0.30 0.25 0.50 0 0.00990
2 0.100 0.40 0.20 0.55 0 0.00175
3 0.100 0.20 0.25 0.50 0 0.01020
4 0.080 0.40 0.20 0.55 0 0.00144
5 0.030 0.20 0.25 0.50 0 0.00486
6 0.060 0.30 0.25 0.50 0 0.00177
7 0.230 0.20 0.25 0.55 0 0.01260
8 0.170 0.20 0.25 0.55 0 0.01627
9 0.100 0.20 0.25 0.50 0 0.00759
10 0.100 0.20 0.25 0.50 0 0.00786
11 0.060 0.20 0.25 0.55 0 0.00555
12 0.060 0.20 0.20 0.55 0 0.00203
13 0.060 0.30 0.25 0.55 0 0.00224
14 0.130 0.25 0.25 0.55 0 0.00141
15 0.025 0.20 0.20 0.55 0 0.01775

0.089+0.0555 0.25+0.0732 0.24+0.0229 0.53%£0.0254 0 0.00688+0.0055
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HALRALTIRAAVVBUUTIRINAdInAERS TuFUIelsAaudn

NnsTUANMTEeYRLS (1) - (3) annsavnaeasdsiuariiaenadesiuimiineslu
M9 4 Tnsmameaasidainiey axldszidouitiade-aam (Runge Kutta) lumsmsalaag sy
aumadeyiud Idnaasidiiavvesuvudtaoduaunsi (1) - 3) Faduananduduvesans
PMe-ECD Uswneuuaaidenilifitn (Ca) mnududuresans P Te-ECD Usznev@ideuitlifith (Ce)
wazarinduduvasans ~Te-ECD Ysgnau@iBendiiita (Ce) faan 0 - 7200 Fundt wde 0 - 2 dalus
Tnefisgoyvinaudastaainedu 1w Fwalmasiildanuuudiassiuisuisuiuteyanmdne

aila TneRansanAIAaIALARRUAURNS AR LAl UA1S197 5

ﬂ' ! d‘ U U (3 v g
7197190 5 LLﬁ@ﬂﬂ’]ﬂa’]ﬂLﬂaBUﬁMWV}ﬁGUENQﬂ’JEJIiﬂall"Uﬂ 15 318

Patient No. Relative Error
1 0.002066
2 0.002034
3 0.000342
a 0.004864
5 0.000349
6 0.001092
7 0.004500
8 0.003000
9 0.004300
10 0.002000
11 0.008600
12 0.005600
13 0.006600
14 0.001800

15 0.003000
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31NN1INAUILUVUTIRIAENITANNITIT LA DS kinject wazUTun1limasiionans
3 =2 99m v [ a ' d‘ v v 6
JqUAEASNSRATNATT  Tc-ECD luawewasiUislsraudn lngiiansaninainiafeuduingves
AUiwsiazAl waziilouldn Transfer rate constant #LAINUUUIIABINIBNFVIAUAIAATUIAFS
. . - I3 99 DA : =
Time activity curve (TAC) ieuansvaumansvesars  Tc-ECD luawswesitrelugieiai 0 -

120 3wl vildanunsaiudnuasnisidsunlasidniu dadaegisuandlugun 59  Tawansds
FaumansveUILTeN 1-5

Activity of 99mTc-ECD in brian with epilepsy patients.
25 T T

20

Activity, MBag/ml

1
0 20 40 60 80 100 120
Time, s

§ = 991 v ] & ' = a Y ° a
E‘Uﬁ 5 ana TAC m@Qﬂqjﬂ@%Naqi mTC-ECD SIJENEJ,’LJ’JEJﬂuVl 1 aLke1381 0 89 120 UM Wi@QWﬂLLUUﬁ]']a@J I@EJ'Vl

@uFURUnNe Ca Wduidenvnneds Ce uagldudLaamunais Cm (87 min after injection)

Activity of 99mTc-ECD in brian with epilepsy patients.
80 T T

Activity, MBg/ml

0 20 40 60 80 100 120
Time, s

§ = 99 v a g ' = a N A v ° a
3Uﬁ 6 Lang TAC ‘UENﬂ’ﬁ@mmmi mTC-ECD SUE]QEJJU'JEJWNV] 2 19LALIAT 0 819 120 WU V]l@f\]']ﬂLL‘U‘Uf\naaq I@EWl

WEuEURUNEDS Ca ldudilionvinei Ce wazld@udunsmuneis Cm (33 min after injection)
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Activity of 99mTc-ECD in brain with epilepsy patients.
80 T T T T T

70 B

60

50

40

Activity, MByq

30

20

10

1
0 20 40 60 80 100 120
Time, s

] = 99 v = & i = a N oAy ° =
gﬂ'VI 7 k@ns TAC ‘Uaﬂﬂqﬁﬂﬂ‘dllﬁ’ﬁ mTC-ECD ‘U@\‘l@ﬂ?ﬁlﬂu‘m 3 A8 0 819 120 UM WIWQWﬂLL‘U‘Uﬁ]Wa@Q Tae?

dudhRunineis Ca dudilsmuneta Ce waztdudinguneia Cm (89 min after injection)

Activity of 99mTc-ECD in brian with epilepsy patients.
60 T T T T T

40 -

0r B

Activity, MBg/ml

0 . 1 . .
20 40 60 80 100 120

Time, s

[=1

P = 991 Y = J ' = a N oAy ° =
E‘IJ‘VI 8 any TAC ‘Uaﬂﬂ'ﬁafﬂ"ljllﬂqi mTC-ECD ‘Uﬂﬂ@jﬂ?ﬂﬂu“ﬂ 4 @19LALIAT 0 89 120 WU VleﬂﬂqﬂLL‘U"Ufﬂ']aBﬂ lag?

WudhRunineis Ca wdudidsmunes Ce wazidudnngmuneia Cm (69 min after injection)
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Activity of 99mTc-ECD in brian with epilepsy patients.
25 T

20

Activity, MBg/ml

1
0 20 40 60 80 100 120
Time, s

§ = 99 I a g ' = a Y ° a
E‘Uﬁ 9 1ana TAC m@Qﬂqjﬂ@%Naqi mTC-ECD SIJENEJ,’LJ’JEJﬂuVl 5 #1968 0 019 120 WU Wi@QWﬂLLUUﬁ]']a@J I@EJ'Vl

@uFURunNen Ca Wduidenuneds Ce uagldudLaamunais Cm (89 min after injection)

i = 99 I v o & i =
JUT 10 uans TAC MIgaduans  Tc-ECD vositaelsaandnduau 15 518 Aeuaaan 0 fs 60 wnil

PNMIHRLILUUTIaeazUTuAmMsdives ulaamsiiwesiafevesiielsaaudn ¢
wanslupsnei 6 saiunuudiaesluannisi (1 - (3) wasmImEaRasdsiiley Feanunsouans

1%

s = 99 7 o o Yo A
Jaumanin1sgaduats  Tc-ECD Tuanaswostrelsnandnluaedn (ctal) Tadsil
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Activity of 99mTc-ECD in brain with epilepsy patients.
5[] T T T T T

Activity, MBg

0 20 40 60 80 100 120
Time, s

i = 99 v o 4 & ' = a N oAy v °
gﬂ'ﬁ 11 wany TAC ‘Uaﬂﬂﬁammm‘i mTC-ECD SlJEJﬁg\JI‘LJQEJIiﬂaiJ‘UﬂLQaEJ FREIAT 0 819 120 UM Wl@ﬁ]qﬂLLUUQ’]ﬁ@q

TeduEiIRurnene Ca Wudlemungnd Ce waztdudlagmungna Cm

Activity of 99mTc-ECD in brain with epilepsy patients.
50 T T T T T T T

40 -

30 -

Activity, MBqg
(%]
(& p]
1

20F -

0 1 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000 8000
Time, s

v

] = 99 Y o = & i = =~ A v a8 a =
JUN 12 n9insgeduans | Tc-ECD vosgthelsraudnlnende fausiiian 0 83 120 wil Ineiduduntumuned

Na3IUUBY Ce wag Cm

INMTUTUAMmMINEmesveisuiar sy vinlildeade transfer rate constant dwmiugUae
lsmaudnaeianslun1sned 6 earnsaidrelaluusuldnisgUlslsmaudnaudunle iednw

I = 99 v o
ﬁ]aUﬂqamiﬂ’ﬁ%@sﬁNa"ﬁ mTC-ECD ?J@ﬂl}jﬂwiiﬂau%ﬂ
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M19197 6 wansAIElwesiadevertielsaaudn

NI51THDS AaSue ANle 178

] = N 99 o

Kinioee | AIPIMNIURBULAIVRY "Tc-ECD wdsann
L . u . 0.089+0.0555 ml/min
anguasaldanIunuuAaLed (lipophilic)

T
! ]

i 99
AAsnIsiAsuLUadwes | Tc-ECD 21nviasn

I LY =

Ky Wenduiuuaai@ey (lipophilic) lWdauesduiu | 0.25+0.0732 ml/g/min

=

F3eu (lipophilic)

| { i 99
AAITNIsIUAsULUAIeY | Tc-ECD 21nauas

v L)

k, Juivaisen (lipophilic) Wgnasaideaduiu 0.24+0.0229 mU/min

waaea (lipophilic)

AAsinIsasuLUases  Tc-ECD anaues
ks Juiuaisen (lipophilic) Whgauesduiuaises 0.53+0.0254 ml/min
(hydrophilic)

I I

d 99
ArAIINITIAsULUaIDY  Tc-ECD 91nauas

v v A

k., Juiivaisen (hydrophilic) Wihgauesduiu 0 mU/min

#i3eu (lipophilic)

| { d 99
ArAIINITIAsULUaIeY  Tc-ECD 91nauas

K out 0.00688+0.0055 | mU/min

JUAVTSEN (lipophilic) @anes

° ) o 2 99m, ' = ..
wuuiaeRauAEATEMIUNMIRAYNa1s  Tc-ECD Tudueanugia9a198amsgadu (acquiring
time) vasUaelsnaudn

= PN v @ so w = 99m |
NNFUN 12 Muansliiuaaumansdmiunisgaduats  Tc-ECD Tuauoimudiaia1vedns
= . . X 9] oA 99 Y oy oA ° 99
a4 (acquiring time) vesdhelsraudn asiiiuindednans  Tc-ECD Whddudeond as  Tc-
ECD Azanduiidudonluauasuszann 0.2 - 12.5% vesUSuna Activity a0 lneaaduegluguves

M o1 & 99m P 1 |
ansUszneuwaa@eudiliivs (Ca) 91ntuans  Tc-ECD vzpadudgilloanstognesindilugig 0 - 5

(%
1l o

a = 99 = N a = & = = 99

Jufl as  TECD luansuszneudieniiludtn (Ce) 9nuurzgeduanas dwns  T-ECD 9%
= I | X o 99 ! 1 = = Aad

aaduegluduiilossnn a5 TcECD dndnajgadulugivesasuszneudizeniiiids (Cm) wazgn

= Y ' a Y Y 99 {

"?]NIWEJEJ'NTJ@IL%’JELU%UQ 0-20 ’m’lﬁ LLAIABYANAIANNNITARIYUAIVDIANT mTC-ECD ﬁ]uLaﬁﬂiﬁLﬁm

1800 AU %158 30 U7

aNUTENANTINBUATHTUNANTTIAY
d‘ < v oA 99m = Y 1y A < = aM o
NN 12 Agiuladndieans  Tc-ECD aagudngiduiionduansusenauwaaideuilail
& Y} ] | d a v 99 v &
17 (Ca) TudnsdrumutengrseUszunn 3 - 10% Masudu a15  Tc-ECD axlnadndiloaues

Tuguvesansusznauilifids (Ce) Ineldnaruszunu 20 Jundt ndsantduans  Tc-ECD ludwdeon

21



A v « 99 ~ v & PRYREPNYS
Jranasaundetosuin Weals  TcECD gadudgilleavsdluguvesarsysynauiilaifidanzgn
N d‘dz 1 ! 4 99 = 14 ! dy
Wasuguduasusgnaundtn (Cm) egesamss dmalians  Tc-ECD gadudngilloauadluglues

J 99 = v & [ &
asUsgneunlifidianasedesamss uavans | Tc-ECD gadudngileauedusuresasusznouiids

inTuuiengegaaanis a Man 20 U9 uagAsgqanas AudIgn1elatesiiaan 30 Uil Aty

Y 9 9

6 A A

99m < 4 o L) o DA o !
lunsmsunng Wednas — Tc-ECD @3aunmdagyinnistuiinianda uaylvguiedasestieasu
y o 99 = d & o v i \ 99 = 1
Welans — Tc-ECD gadiumafl Uszanu 30 wiittuld vilildniwaefifians — Tc-ECD gadueeia
O = 1 v o Aa o Yo F A a = 99m L7 o
i Preligaduiiadnlataau uenanilidefansuinisgaduans  Tc-ECD Tuauasvesthenud
3 9IN3UN 7 A Wenatriuly 30 wifinsgaduiinisanaswinnindiieaudug Weaniidas
v ! [J v = 99m 1 <
MTARYFD Koy AINNT1 YIINTRATUANT — TC-ECD ARAI0E19TIALTT
[ a s DA < = 99m = A
NNNsUSTUAIINTIEWeS wansdviliutiaumansveinsgaduals  TcECD luaues e
Y v Yo i v v v = 99 Y &
USuudaziiuldine kyet dalndlAesiudnsnisgaduars — TcECD Tuawowose dufed
(% = 14 74 A | v v = ¥ 1 99 ¥ A
Snsnsgadudngiduden (Ca) wiriudnsnisaadudigdanes a1s  Tc-ECD ndudontuaueday
Inadgileanasluzuatsuseneuiiliifits (Ce) egnsimsulionnn K, Iideutrannuazisnsinig
Y Y o = 99 & Py |
Inadoundu k, Wes msgeduans  Tc-ECD luiloauedluguansusenoufiits (Cm) Wuldegis
I3 ! N v = Y 99m v oA v &
TSuduReIiunsgeduiigates @15 TcECD Mndudenluaesaglvaiingiloasdlugy
Ao - a1 1% o ¥ Y < ¢ ] 99m
ansUseneunliiey Wewn ks dedeudiunnuazidnsimsivadeundu k, Juaud udans — Tc-
S = & ] DY) 99 a a v v S A
ECD figeduluiiloauosizrouanaiimedng ko, was  TcECD fusinamnududunsd Wewan
WUl 30 Wil
d‘ < ] ! a 3 v U o vav 1 & = ! a sl =
dlaSeuiguaniwesvesiUislsaaudniugnlididulsadadummiimesnadnwiain
° . . . [12] Al v a (Y I
LUUT1a83Y8 Koichi Ishizu wazan — wudigdlelsaaudniainulivesdns K, uag k, 1inninau
aa o - = = i .. A a 99
Unfildidulsmidniles  wasdlewSeuifieunasinuesdn  Activity luauesiiinainars — Tc-ECD
O Ay 1Ay & o 1 = 99m Y v
UsenaudiSeunanlldiivy (Ce) waedldn (Cm) 53uiu WuInsgaduans  Tc-ECD vawUlglsaaudn
P 99 = = a A 99 | aay
dena1ans  TcECD gafugeaniivian 20 3wifl @15 Tc-ECD azanasnnnitauun@iliulse

Ao = v o& ¢ = 99m a ] vav 1 &
ﬂ']ﬂﬂ']ﬁ’)ﬂEJQQLLﬁﬂ\ﬂ,‘WLWU?WQaUﬁWﬂmﬁﬂqﬁﬂﬂ‘ﬁﬂJaq5 Tc-ECD GLUﬁSJ@\ﬁJﬂ'J']QJLLmﬂ@"lﬂﬂ"lﬂfi\JV]‘lﬂJ L‘U‘lﬂﬁﬂ

dalauaug
@ ° = 99m | = DXl o
MSNALIMUUTIABINTRATNATT  Tc-ECD luanewmuiaainsgaduvesUlslsnaudn
aou & & =2 o A o L I ¢
nedTedl asduwuimeanisnisfnwsasiauniedlvldlumenisunndineliunndanunsassy
arfliadnliwdiugunniu egnelsinunnziidedndussdeaiudeyagUaslsnaudniiududn e

AMULLUUEN T UATAUIN
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the numerical solution of **™Te-ECD at grid point from 1% of
SPECT image. Fig.3 (d-i) show the same with 2% and 3™ slide
respectively.

IV. DiscussioN

Normally brain SPECT has been used to diagnose in
nuclear medical. The SPECT data were localized the region
of seizure omset or epileptogenic for epilepsy presurgical
evaluation by Subtraction of ictal and interictal SPECT co-
registered to MRI (SISCOM) that an image processing
technique to subtract the interictal SPECT study from the ictal
SPECT and co-registers it to an MR image. The SPECT data
may be combined to localize by statistical parametric
mapping (SPM) that is the conventional method for
newroimaging application. It computes the difference between
an ictal and interictal SPECT scan for a patient. The
differences of the comparison are checked with a healthy
normal database to determine the normal expected variation
and are detected significant increases and decreases in
cerebral blood flow (CBF) [7-10]. The SPM method can
localize epileptogenic from only SPECT data at scanning
time, but this research uses the mathematical model that had
shown to be important localization of radiopharmaceutical
diffusion in SPECT image over time.

In the same way, we used diffusion equation to study
behavior of regional *®Tc-ECD flow SPECT image over
time. In our model, the numerical solutions show normal brain
diffusion that is symmetric and diffuse from middle to edging.
However, the perfusion of brain with epilepsy is asymmetric
because the epileptogenic area higher absorbs *™Tc-ECD
than other area and it cause of around interested area have
many errors and they are not similar with the SPECT image
data. Accordingly. adaptation function f is identical brain
physical to explain diffusion behavior well.

The SPECT data are image after injected 30 min. However,
Koichi Ishizu, et al. [14] show ®™T¢c-ECD absorption in hole
brain SPECT image over time that can predict characteristic
diffusion at injected time (¢ =0) . The activity of
radiopharmaceutical was injected as reaches a maximum at
only 1 min post injection. In the same way, this model show
behavior of *™T¢-ECD diffusion in each position brain
SPECT image from injected time to scanning time that may
be appropriate illustrate epileptogenic at 1 min after injection.

V. CONCLUSION

From the result. the numerical solution describes the
quantitative of ®*Tc-ECD diffusion in SPECT image with the
rate constant of ®™T¢-ECD diffusion in brain Dy = 1.10657
unit’/min and the rate constant of ***Tc-ECD diffusion in
ventricle D, = 1 unit’min that has relative error around
26.81%

In conclusion, the present study introduces normal
diffusional radiopharmaceutical values for the patient with
epilepsy and it utilizes with proposed standard clinical.
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