
om~1t8~~11':Y:J 7-EZtJ~11'8~~~rrn)nt SPECT

~~~~~~~~~~m~~tt~~mm~

16591213

IlZpx 16 !:F~""'IlZpx 171:F~f~~fiH~~fmWJ:ffi

( ~~fiH~ ( c ) ) fiH~px~¥&5~

~ff~1t~~ ~ lBJ ~ ~

~~7\:~~~g~WJ~~

- 1 -



~t

1300 =f~

,00 =f FIj

2000 =f~

- 2 -



- 3 -



9t}'" 5$~~-\b5~Y)lJj] Ijc~l\t~Scbin~*n~~~~!ct~~~i'11~TIE

~~TIE l" F89~/11~r1Hi~1J\S~m~JRmE£tiE~51~~=9<=Cb®~o 1t

~8~ 1J:.n(}) c l --C~~~ (}) in~~ ~~ mm r~ et ~ mffi~~ sz: ili~~ tiE l " ~J*

8~ I~ let OffiHi~H5f (}) TIEtt~~9 ~ L- C 1J~'® ~" V a:: hJ 111O~l'111 mffi~~ sz:

~ CD i ffuse asp i rat i an branch i a lit is: DAB) cl \-55~lfff:g1J~'~

l \--Cl \~ (2) 0 (3) r~~l \--C rct1g5#m-\b0 D~O&cOm;~~1J~')JO)Z0\ l--C

l \~TIE19~-\bD~~i~j~r~xU l--C~~I[}1J:.tiE19~" ~~~tiE19~" ffiJml\~n

~ctJ1~~~~~:&~~t~-3~h--C@~1t l--Cl \~tiE19~CrctD~~ • O~~

~[§jr~rBJ!$~~c'?"7Lrg/11f~~1J~'~~ l--Cl \~o L-hSO)tiE19~clct

0\~~~O~e® ~ --C b mff mffi~~I~~ 9 ~)~~1J:.mffi ~l~~)m~ t2J X --C

(fJ ~" ~~o~/11~milir~m~ l-\b9l \~~rwe®~o

(2) o)~O~!$~~(})±~nDe®~1J\~O~O)~L-~ 151~et. ~ --CYJ!.O)

5 ~r~:t:15U~h~o

( 1 ) O~~~J3~il' (})e~ 1J:.l \ -5~ r~ ~±JijJo~~ r~ fJ ~ -c l ~ ~ 1CB~

( 2) D~~~~1J\SO~~~~~(})f~rJ~m~o~~~m~l')i~o)~I~1J{~h

--C~@r=O&l\L-hJcl~~1CB~

(3)~m-\bOO~~ff~~r=~l\l--Cbnl')i~ff~mtt~"~())

~~~@r~l\~--Cla::~1Cc~

- 4 -



Mapping (SPM) \b Three dimensional stereotactic surface

- 5 -



project ions (3D-SSP) ~ml '7C~~I1Il;M~fff~~lffi;~rct\ ~<O)15€~c

IE~~~, ili~bU*~~~a{j)~N~~1J:.m6~1f~5~n~l \~o S@I~/f

~~/115~~~~~0)~~I1Il;M~1~~f~~~~@f~*r~~F#J~, rq]f5RI~911I1~

n7CIEmfm,~~~~1~et 0 1J:.~T\-91'\-A (4Zf.iX 111f~fFf.iX) C~~

~\cr~mR~t~8!Jtt!Q~11t" ~~P'JO)I1Il;M~m~~±~~ 3 ~TC8'iJf~mft~t

~&c~~~m~~o ~hcetO/f~~~~~~O)~~~~AA~O)

rq]~, DtJrq]~~±~r~o=J I) ~~~I1Il;M~1l1J~'r.¥B~8'iJ1~D~~8!Jf~*~~~

<~1¥1(ffi0]~§c}~bn7Co

2) $6~B~£CO)~1jffit\)5t

~¥~g~~i~~~I~iff1f,9}f~)t:BliL JJ~!M~5R)gmt, 1l~mt)~~a

{j)7C~~~~mt$eto,~m~~il~Sn~~5C1J:.~7Co~ti~

mAA~~~§~m~~~~~~cr~81#TIEc~ ~(})~~~~/I'~~mili1J~':Y1*t~~

~I~m~1J:.~~c ® 0, ~~~~~§~m~~ r~ /f~~/11~~~~ ()) IE01 1J:.~1¥1(ffi

I~, ~~T '11~~m ili §:E TIE (}) :y;/~~, :y ~JJ k-- m~C®~ 0 ~fR 8!J 1J:./f:U;~ '11~~

~~(}) !F$J~ ~1~ 5~ IffiC ~~~~~§ (}) ffiU flO I~ ~3 9 ~~~~~~~§~m(})~

1~8'iJ~1¥1iffi)~(}) ~§:E1J~'/.tDTTJZ(})T-?C® ~ 0 ~~~~~~§~m(}) ~1~8!J~ijI

1(ffi1~~l ,~I~, Ln£C(})DTTJZr.¥i@.c ~ ~f~~DTTJZ~, S¥JJt 10 1f~

~S¥JJt 121f~, r.ft~t~8!Jlmj1~~fff)~ (SPM) l~et~PI~~J\17-~~5R(})

- 6 -



~~~§i1JB~Efn)ZiO)~~r=~9 0DFf~r=et 0 ~~J1Il)lrt SPECT O)mft~t~8~

[mJ1~~~ff (SPM) 1rrJ-5£6bo)IE*XnW~EfO)-T\- 9«-::zfl~1rrJJ

£0 YJ~~/\1~-~00i~cJJS11,0~Ki\~D~~§~~~0)~~J1Il)lrt/\O 9-')(J)]-" -9~

f~1r11t ,\, §~J1Il)lrt SPECT (J)mft~t~8~[mJ1~~~ffO)~9JJ111tffii~Ki\~ 11,£0

~s~~~m~H, ~~12~~~~~14~~,~~~~~~~~

T1fEI=~~9 0m~A~r=63I) 0§~I1mlrt~1t!=~9 0Dff~cl~, %0)

IE*xn~8EfO)-T\- 9«-::z1rffll '\, fmH~~~A~5R~~§igT1fEr=et 0m

~A~~, ~Ki\~D~~§~~~O)§~I1Il)lrtl\O9-')~~~ff~, ~~A§5R*)l>E:;t~-§M

1~cO)~ft, 2~~~ SPM ~~ffcfii~Ki\ ~ £0

/f~~'1\15~~~1r[~H~ft9 0[mJ1~:;::Z T Lr~ 2003 ~~r=~J\ ~£

2f~t[j~~jj\:;Y!J.>Z7:;::ZTL (E-CAM, Siemens) ~ffll'\,

Tc-99m-DTPA O)~m[1J73'ffi1r ~gB SPECT oo1~et 0 ~Ijl@J9 00 ~ S r= ~-IJ

)]--:,13')L (e-soft, Siemens) croJB~Hmr=Dffifr~11,£ MDCT(Speed, GE)

r=et 0 ooi~~h£~gB CT [mJ1~C(J) fus i on [mJ1~1rfFJSX~, 5~O~~h

£ Tc-99m-DTPA 5}ffi1r~gU~8'D'I~¥&cxnlli~ it00 xn~O)~~~gB~i

~~§ r~g W~7\: ~f~~W9 ~JLD)z~n~JRf~, &.O~ ~~ f~CD)z~n*,~)g ~, 9}

f~)g~1r5tI)£1lEi9~C®00 6~O~O)TiJixn~c ~ l:", *r=R1~, ~vE

~Mr= 1~}J1@111)Jt D;gr~~c D§~[1J7 P 1rfJ-5f;fffi~tf~ J l:"l '\ 00

- 7 -



3) tiRJZ(])1D:@~\lt

:$: tiR JZ fdJD~1J~~~g~~i~~~c® Q 1J~'" ~ ~~'11 ~ffi ili r~" mULE 11~

111~§~t~¥~a~§~rrng;~~~" cpMf$*¥~111~~" OOJ*~c ~ ret:~ ret:

~~{j)Sh Ti~r=~~Wg QW9Jmc®Qo a::tc-ffi~8~1= r~~ll'~~~(])T

i~T;/~~ r~~i1Ec" ~~l'~~~(])~l'=t~*¥i@19ur=tJ It Q-1!e~1J:5milil~~1E

~ LI C ~ h -c LI Q 0 ~ [Q]" Tc-99m-DTPA ~ g~ SPECT tJ J:: tJ

Tc-99m-HPMAO SPECT ~ ffl LI tc~~l'B~o) ~pff§~J1n;Jft§I¥1(ffi1J~'/filll~/11~~

~~O)t~t~1J\~~~l'JI1~ffiili§:'E1.fET;/~~I=~0Jc® ~" a:: tc~~l'~)II*,r=J::

Q/filll~/11~~~~0)2~~1J~'~IE8)j~hhlet:" B:$:c9EL~~(]) 41D:c®Q

§ffi ili0) PsJ 0) 7:- g~73~ cS {j) Q~~ m~111 §ffi ili (]) §:'E 1.fET 7/~~ -\bT ~JS r=~~1J~'®

Qc,EJ,bhQo a::tcilll~/11~~~~r=)(D ~ -Clet? -1 ') r- -7r=J:: Q52~fflet

fiirr~h-cL lQ1J\ ~~~g~~i~~~c" ~i~t£B~I= -E =9 -~" /filll~

JI1~~~~O)f~~~§I¥@]~ tc¥~5rct~\1J:<" a:: tc I) J\ t" I) i~0)2~~(])~

~r=~gQ~5B~L10 ~r=r5J~§~~~§c~ii-=5lttc¥~5B~J;\1J:L 10

~~g~~i~~§c let Tc-99m-DTPA (])/filll~'11~~~~1J{r5J*I= GfrgQCT

;/~~~hQ1J\ ~O)f~~letf3R/;(C5~~~'11§ffiiliO) I) 7., /)0)~81j1t1J~'0J~§

c,EJ,bhQo a::tc~~l'~~1J\~CQCPMr~g\fi§r=®Q1J\ ~ SI=:t:

§~;g~t~1J~'~39Qe-CB~DSh-cL lQo e-ha::C(])¥~5CI~t~~

- 8 -



~3=)nr=et 0" IEmA(7)~~~r<-~~l-C~mJ~[gL~~Af~" t~l5R" JFm

f~~ (7) l1n)lft fJ"'t~ DO9 ~ <-~ fJ'" ¥~5 ~n-C l \~ fJ"'" l' ill:~ '11~~~ (7)~~ 1=

a=-Ht~~~~1=1*-5~~l1n)lft~H:;r=~ l-Clct¥~5!ct~l \0 £1C~~~~~

~§t~r=~r8~D~~§~mr= 1*-5~~l1n)lft73'ffi (7)~m ~ Tc-99m-DTPA (7)73'ffi

(7)f§~r=~l \-C[mJ1~8~r= = D.l1C~5Ict~<" ~utf3:zrct~1:s.~73'!Y

fJ\ S1'illi~/II~5~~~(7) risk ~~~8~fJ\~~JI1B~I=~1¥1[ffi9~b(7)C®0"

~15RJ=b )gmDffit~)j(~9 ~J=C~ ffl1:s.T" -9~1~ Sn~b (7)~~x

sn~o ~ffiili(7)T~J5r=1~rr~rcffJ\ 0 c1:s.< ~~n~~m~~~;mr= b~

r¥JA9~~ Jrrn'Jn ~.

- 9 -



2. 1iff3ZlJ)n
l'~'r±~I€O) IDE 8f.)

3=fmH~~ ~ r~JJ9:~n*,~)gmi~OO~!H~~~!~~~ 20 19~~xn~r=

Tc-99m-DTPA ~a<t;Jj )G~AO) 7-. - --y 50m I ~ 5 73' CZJ::~jJ\ I)-C~rszffl ~ tt

~o ~!la~ (§~~a<t;) i~r=§ij~m Planar {~t §ijg~ SPECToo~~~ij-:J

~o t~~8~1=~i~L ~j)),9}I= r- u-l)-0)~l.H~IJ~~0G:t1~t~8~

~~111c9Qo

l'~'rf~1I!1.fE 19U 0) 0129 IlInm SPECT f<= J:: Q~ pfT HI29 IlIl;m~!j! fiffi

~~J1lJ)5fE SPECT I~, I.w.~5~1Jic&>Q 3 f~tB3'§~jj':::;y1.J.x 7

Pr i sm3000 C 7-. - J'\ -::::J:::; ~ J - -9 -ODYSSEY ~{~ffl L-, j)) --r O))IIWfj;

c15llifj L- ~o

fm f~~~ f~~g 0) 1= r= s: ~~ B~ ~ ~N ~A ~ca c L-, E ~Ij ~j ~* t} G

99mTc-HMPAO ~ 140MBq ~j;lL-, 5 73'i~J: O-T'--9WSZ*~~9tiL-~o WSZ

*y r- I) ~ '? 7-.1~ 128x128, WSZ*B~~,r~ 20 73'Fs'c&>Qo lmJl~;Eijflf5X

f~, ~fnf= ramp -;J -( )G-9cfJ~ff{~1'Ff5Xi~, low pass Butterworth

-;J -( )G-9r=-C{~~;EZ~1.J ~ r- L-, rffiIE{*~~ 0.09 r=-c chang O)O'&WSZrffi

IE~ rJ -:J ~ 0 Lassen rffi IE r~1jh 1J:tJ\ -:J ~ 0 L- 0) lmJ 1~ ~ B c r=,

AC-PC-I i ne r=lfZijr= 1. 59mm ~O) 80 ~5{:ZO)fJ~ff1~~;Eijflf5X L- ~o

- 10 -



SPM & tJ 3D-SSP ~ml \C lmji~*ft~tWHffc ret1~s1'1C ;EijfiJJ.X:T'

-'9~-+ ~ rJ ]-!J~D~L" SPM96 &tJ 3D-SSP tttg~~1'1 L"l \~/'\

'.) =:J::J r= iLJz; ~ CO

SPM 911IIc let A - / '\ - =:J::J t: J - '9 -ODYSSEY c;EijfiJJX ~ C

SPECT T'- '9 ~-+ ~ r- SJ -!J~D ~ L" /'\'.) =:J::J (i1Ji'Ff~±~ Windows

XP)r=iLJz;~" l~rfO)-3=)II~c911II~co CDAnalyze format I=~t?l!®m

gU~8!JIEr~H~@~)~1t (12,12, 12mm) @*ft~t911II

CD=:J::J r- D - )l"c~~!ifa:clet~~~FB'O)t~!Q (n: n)

®=:J::J r-D-)l"c~~O)t~iQ (n:l, Jackknife f~~)n)

l \9'1'1 D§~rrn)Jrti@ret:3~J~~~ct~~1t ~ Co

1. f~~~1@

height threshold ~ p<O. 01" extent threshold p<O. 01 C~co

2. *6~~m

3D render ing c~m ~Co

a: C 3D-SSP mfffl=~l \L let.:::z - J'\ - =:J::J t: J - '9 -ODYSSEY c;Eij

fiJJX ~ C SPECT T'- '9~-+ ~ r- SJ -!J~D~LJ'\'J =:J::J (~1'Ff;±~

Windows NT) r=iLJz;~" ~ l'O)-3=JII~c911II ~Co CDmgU~8!JIEr~1t®

EQ8~0) t: -!J f~t±:J@EQ8~0)[::0-!J surface image i'FJJX@IEm =:J

- 11 -



:J r- 0 - JlJy'- 91"\ - J- fFM

1. mft~t illI~

CD::::J:J r-D-JlJc~~O)tt!Q (n:l, Jackknife t~~)o

2. m6~*m

~~g~11I~~~~Ij1±~c~" ~I1ll)MhZV1~I1ll)MO)~1~~ 2. 5 1~5~~"

L-n~ ~ Z J- ::::J ytJ'~l ,\pJ[i§1~ ~mI1ll)Mi§1C~~ ~ tE.o tffitB[mJ1~

retfWj1~~9H~~[§L fWjl~~PsJ1~~jg]" ~jg]" i~jg]" Ljg]" Tjg]O) 8 nrDJ1J\

GH~~ Z-score surface projection image ~~m~tE.o

t~51I~ § lett)T O)Jm ~C®3 0 CDoo:~~g~~i~~~O) Tc-99m-DTPA 1M

g~ SP ECT ~ ffll '\ tE. /f ilE~ '11~~~0)~JfE~ 6l¥ llffi ®/f ilE~J115~~~0)mrrE~

gIJ0)~~Tr~1*-5~~I1ll)M~1~~ ~ *cSbtE.~~ij~~t~mO)tt!Q~fJ -:J tE.o

Ij1M 11 1+~C ret~1+~r~ J£rrEtB~~M c 62 ~fT ~n tE. rrE 19~ c !¥~ tB~~M

r~FM193Ti~~6~~~,,~~0) Tc-99m-DTPA gijg~ SPECT c6l¥1(ffig3o

/filE~/115~~~co}GntE. RI 0))-t~i811tJ1J~' MDCT co}GhtE.~~~/11ijfflili

0)~~~-~93ti" ~tE.~0)~~ij~iliO)mrrE~~-~g3ti~

t~5IEg3o

- 12 -



3. *(§~

)(n~~~o)PsJ~R"~J*B~~~f*t*6~~~ 1 r~/J\9 0 m~W!~ 13 f9~"

Eflt\§~~ 5 f9~" ~~W!~ 2 f9~tf)(n~C® 0" Lrg'hb1mH~~~C®Qo

~~~lAA1J~'*UAE~h;t:lmJf~rctLr-g'hb~~~ (a~~a<t) 1~f~ C1~~~f~ :

4 ~24 B~~' 1~) C ® 0" e[Ef9~C b k- ~~ ~~WJ 0) lmJf~ (§F~~ f~ : 1 B~

Fs,J;)PsJ) crJ~~~lAA~~~&b1J:1J' ~ ;t:L C 1J' S" ~~~lAAIJ 1 B~Fs'1~1J' S 1~

~~f~1J~'oof~~hQ£CO)B~~'PsJI,-~2;t:" ~~W'11~~lAAc~x~o ~~

~lAAO)*UAErct" ~@" ~~9}~0) RI O)*f~~t~~e::-*UAEL,~ (~1 ~

3) 0 ~ 1 IJ 95 ilmP'11" TO[l]W!~[Ef9~C®Qo 3 B~~'1~cIJ8J3 S1J'

1J:*f~IJ~~&b1J:1J' ~ ;t:1J\ 24 B~~'1~f~c IJ§fflPsJ r~*f~1J{~~&b Sh~

~W'11~~~1AA1J~'Di~il?\~h~o ~ 2 IJ 48 ilmP'I'1:" TO~W!~[Ef9UC®Qo 8

B~~'1~f~cIJ L; &be::-l=~@~o)~~~~1J~'Di~~~h;t:o ~ 3 fJ 13 ilm5l5'1'1:"

epO[l]W!~C~rgtJJmJ1~~rg1J=J-~~~~ L, ~[Ei9UC®Qo *¥DHH~·~ep

C®~;t:1J\ 24 B~Fs'1~f~c~rg1J=J-~PsJr~ RI 1J~'~~0Sh~~W'11~~~1AA

1J~\ui~iB ~h;t: 0 20 f9~ ep 5 i9~ rJ SP ECT f~ 0) Jjoof~L,,, L\9'hb ~~W'11

~~~lAAIJ~<~lAAT~~gfctLE*i8[fi]c~~~ff~h~o LO) 5 f9~ep 2 i9~rJ~~

~1AA'1'1:§ffiilio)fl3H±1J~'®Q[Ei9~C® ~ ~1J\ ~f~~clctf~lTIlctlTI*1J:1J'

-:J;t:o 20 i9~0)~)(n~[Ef9~CP" ~~lliAA1J~'~~0Sh;t:[Ef9~lct 11 i9~ (55%)

- 13 -



- 14 -



tIJ~*iB~ (2) ~~tJJ~(})~~~(3) 159~n~JR)g~(})~~~(4) JJO~~(})i~~tf

~XShQo (1) (})tIJ~*iB~C®Q!J~', JirJ~CretJZiB~(})tJJ~*!J~'rf

bhQ$!J~'~<, ~~r=Dg~ep~~~~cretD~~~(})~#i~c~~g~~B)~

m.c(})-~tIJ~~W~~§~·~~~~~~Qw~~m~~~(§

~~§J5fSf) ~-f~~retroJ8~r=tIJ~*~Q$!J~'~llo <-hret~~~~~(})t~

~~~c~h~llQ (4) 0 (2) r=~ll~ret~~tIJ~I,-~QfEF~--rff(})

1t1:--r, ~i--r1~(})O~~r=~ Q~~~)~)~(}))(~O, 1J= ~ -l; r=~Q~~~

~~ffiU~N (5 \ 1J~ r=~Q~@AD g~(}) fff~F, ~i--ro~O&) '\ -9 - :J (}) fill

h~n~~--r~~§~ 8)3 S !J\r=1tt--r~ itQ 0 £ "IE. (3) (})159~n*3R)g~n~~--r

~~§(})t~~~~CdbQ (6) 0 om)~53')ill\/f~retRt~ff~P.X:~~JJlj\ mJZ~§

JJ~~c~ 0 ~O~(})Iff1!reto~~~jt~~j£9~~(})~~C®Qo ~ sr=159

~n*3Rr=~ Q§J5(})~JR*EE1~, ~m!et§fR1~D~~(}))}O]Z22, ~~~~~ffiU ~N

~*~ 0 (4) (})JJOi~(})i~~c®Q!J\ o~)~~&~n(})1~--r, ~~--ro~O&)'\

-9 - :J (})~1~ '\b ~~~ (}) 1n:~ (}) --r~~!J~'~ Ij'Sh Q 0 £ "IE. rBJ i~§ C ret

1mHwr=ret8)3 S!J\ctJ:.ll0~~~jj~~~~!J{~~{/) ShQ (I) 0 <-h S (})~

~r=~ 0, ~~~g~~i~~~cret)g~WJ(})OjtJ:.S9')g~1~r=Cf3l1~n

/filll~111~~~~~j£9<-~!fX~~retrBJti}~~c®0, /filll~II\~~~~(})~~~IE~i

r= ~~ ~fT~Q<- C !J~'~~ o~/11~m ili (})T ~JJ 1=~\~c db Q 0

- 15 -



O)f~~C® 0" ~~l'D~'fij0-C~BB~FB9cfJbhQ~WJc®0" to)pff

~~IEDir~~I\Z1[ffi9QL-CI~§~Cr~~l\0 £~@~~%iUO)~~~~O) Ij 7

/) 13 ® Q 0 £ ~ Ps1fJH~H~~D{® Q D~'O~ ~!'m~ [~J~fffi~c ~ 1J:l \ 0 ~

~~~l' fE f~ ~1JijJ5 ~~f~~ 13 ® QD\ WJ§ r~~~ ~~a1i-f0) 1§j~I~bD\

Sg'" 1~§1~1~D8~c®Qo

Tc-99m DTPA ~ffll \~O~l'y ::J-f-/)"7 -=:7 -1 r~" L-O)J~JF1~D8~c

® 0" gfffi'1113rEJ<;E~8~c®Qo~1.J)nr~~@@~Y::J-f-/)"7-=:7

-1 O)JJGfflC®Q(8) 0 ~@@~y ::J-f-/)"7J -1 r~~HM10)J:.l \~~~c

l \-5fffi/~\D\S" *¥~~5Rm%iU~ffll \-C" ;g9~ 10ml f~~1~5mL, -C 15r-.J

30MBq f~~O) Tc-99m DTPA ~).EEif'" ;:t~n35r~-;E~0);g9~~C ow;

m~ttQ1.J)nC®Qo ~@@J@y::J-f-/)"7 J -1cl~" Y ::J-f-1J;;) 7

~~roWJ~c" O~~tiS~O)~ro£cij~~QJ:.-5~~~l"

Tc-99m DTPA ~w; fLJ 1C\1~ 13 ggW; J}~*'~ 0 J!2 L, -C" *¥ 8~ 8~ r~T' - 9 ~

WS($9 Qo ~1lZcrr1lZ (@1lZ) CL-O)f~~~*,~ 0 J!29L-CC" mn

~~o)~~~o)~L \~@0)~WJJI1 (Mot iii tv) ~~1¥1[ffi9Q~D{O]~§C

~hQo ~@9~ffo)f~~~~I\Z1[ffi9QL-CC" j~&:fIE" P1J5:;P1J:cO)@

J@~~~*9~~0)@J@~*0)~~~~ijO]~c®30

- 16 -



/f~W/I'~~~~~-j=-I ~/)90t~81=retD~~~1=9~GlJ1E: RID~', ~m~~

ep a:: 1E: ret EJ * ±)5~C~@1'\ (});JTt l\ ())~ lffl~ ~IIl {(ffi 9 0 ~D~'~\~C ®

~, 0]~§1JJlE{9~r= let 1 §1~*¥~ lJ 1E:B~FB9 r=oo{~ lJ 1E:o ~@r=~~~~~

h0 RI let~tt§~epa::1E:letEJ*±)5r=(f)l ,--C{OJmID\~m)1~(})~~T~fj-5FB9

r=lffl~5~(})-5i3r=fjbh0BO)cJ~\bh00 91J:bi3~fJJO)f~~C

IE* 1J:~~T D{fjb h 1E:t~8cB, ~vt ~~ B~~a (1) 1E: EJ * ±)50) epc /f

~W/ll~~~~~D{fO](1)--C~l ,Ei*crJbh0~D~'f~6IE~h1E:of~~~f~~

0)~~1*~C lJ --C-mI{~~I= RI ~l\h0~D{C2hfct, *¥B~~98~1=~~~

~i~~§r<-~N ~9', /f~W'11~~TD~'~jfbh0t~8retf~f0]8~r=:¢:f~~r=

d:- 0:::Z /) IJ- =::J /)" D~'i1J (1) ~ h 0 0

B-5-~O)rD9~retepMt$*¥*~~§0)~-3C®00 1~*, ~~f~r=

~~f~¥~~9Qf~1J:~§c ret~~T~~§ ~~§ ~!j}W [g] r=*9~D{¥~5~

h --Cl '00 e-hr=xn lJ --C~~]H~~~i~~§0)~pJT~~11O;JTt~*~a(1)1E:

~~§~*rete-h£cr=ret¥~5~h--Cl ,1J:l '0 S[g]o)~Tf~c, §~rL~

~ '11 (})~~~~~ 1J:l ,~~~g~~i~ (}) TIE {9~ c B~ !j}WmI 1=~ ptf~~ 11O;JTt~

*D{~~ (1)~ h Q~D~'Ei ~fti\ ~ h 1E: 0 ~¥ *tE 1J:~ )j; let /f Bljc ®0 D\ 0]~§

111(}) 1 ~C lJ --C:7;::§~~~f~(})~~§cret~~-~~~A1~D\ ~ 0) ~" _/\ 0 ~')

- 17 -



(7)73')@~(7))JOJ:~\(7)~§/Jt~H~~n -Cl '0 (9) 0 ~1C~iff(7)tlff3ZC IdJ"

-}\02~~~(7))JOJ:~\retili5~f$*¥~O~~JR*1fr=aa:n0 1)~"A 9:J A P (S

P) (7)~~)JOJ:~\~tt0cC1J~'*U8jjL, -Cl '0(10) 0 ~O~*,;R*1fep(7) s p ret

m~1J: r-7:J A:::: ~ 9 - (7) 1 ~C6h 0 1C(1), c 0)1m~(7))JOJ:~\let~~~

¥m ~il' (7) ~jffi/11 ~ ittl'~ tt, DP<&~~ (7) ittl'~ t~ =*900 L, 1C 1J~' -:J -C ,

A§~¥~f~(7)~~~Wm~l' r= t) 17 0 ~§(etJi~ l±:JJJ (7)ffiUiffDcl ,-5 ct ~

lett; L, 0D~l'&U~@(7)~J5iffD&~~ffi~ SZ~G9 Q~O~~JR*1fe:p(7) SP (7)~

~*1fHf L" &~~0)~jffiI11~6~~1J L, -Cl 'QB(7)c~jz Sn-Cl'Q¥~

fP< (7) fcD pfT§~ rrmJfE~* let, ~~!H~~§i~ r= ct 0 * ~~ ~O~ l\ JJ 1= ~~~ 1J~'6h

Q ~ r= ct ~ Ji~ l±:J JJ 1J{JE til r= fj b n 1J:l '/~' D1J\ S (7)~1~H!Nx (7) ~w

~ , ~1J~'1;\1J:l ,1C(1) 0 §:?i:~"7 ~ :.; :J /)"7 Y~ (7) EJ * ~)5~ 'II~ (7))JOJ: iN

1J~'6h0J2\~C~O~f$*¥~*~mu;*QL" *~~1116h0l ,rete:pf!Z'II~I=, 1)

~"A9:J A P ~ret l;(1)c 9 Qf$*¥iL@1m~(7)JJ~l±:J~iAE~ L" ~~T&

~~~iAE~tt L,(1)Qcl ,-5l1l\1J{JE*r=fjjz1J:l ,~c~~f~(7)~~gB~

1J:ittT1J~'1;J~~ r=~rJ9 0B(7)ct1f~~nQo

gt~J~m!E6 (7) ~~~ r=~ l ,-C let" l~ 8~ I~C retD~l' (7) R ~~~!1 (7) fcDtt

B, -t(7)Mm&~~(7)GttBl,a:O)Cc08jjS1J\Crct1J:l '0 L,1J\ L"

~1m~I~~LJ 1'\)[.;cretR~~@~~!11J\ S Tg~§~~f6h0l ,ret~mr=Gtt

- 18 -



gQJ\9-:::Jff~M~ (Central pattern generator: CPG) 1'\00j§[f~
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~ 1 . DID~~lIJll' ~ :"TM~J!~IAJ~R

£Fit tt ~m 1&5~ ~~I€ OOiit *IJ~~ra9

95 F l'D~gIm ~L) ~L) Planar 24
73 F l'DI~mI~ ~L) ~ L) Planar 16
48 F l'D~gI~ ~L) ~L) Planar 8
57 F 1'1IigI~ ~ L) ~L Planar 5
72 M l'D~gI~ ~L) ~L Planar 6
69 M JflD~gI~ ~L) ~L Planar 5
73 M JflDI~mI~ ~L) ~L) Planar 24
69 M If! ~~IDR~ ~L ~L) Planar 12
83 M JflD~gI~ ~L) ~L SPECT 5
68 M JflD~gI~ ~L ~L SPECT 4
76 M If!~~fl~~ ~L *J L) Planar 6
55 F If!~fl~~ ~L ~L SPECT 5
75 M If!~~fl~~ ~L ~L SPECT 4
56 F DI~mI~ ~L) *J L) Planar 7
49 M D~gI~ 1Ef L) 1Ef L) Planar 6
67 M If! ~~IDR~ ~L ~L SPECT 6
58 M D~gI~ ~L) 1Ef L) Planar 7
47 M ~~gI~ ~L ~L Planar 5
78 F D~gI~ ~L) 1Ef L) Planar 7
59 M DI~mI~ ~L) 1Ef L) Planar 6
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~ 2 . fl~.ItnjmSPECTO)*aJ!:
~mt tt ~i! i~.ItIl;m ftUi!i ZAJ1(max)

95 F n~~~ ~LJ M, Hi, illJ, ~Jtf~ 4.8,3.2,3.5
73 F n~~~ ~LJ M, Hi, illJ, ~Jtf~ 4.4,4.6,2.7
48 F n~~~ ~LJ M, tijlJ, ~Jlt~ 2.6,4.5
57 F Dfl~~ ~LJ M, ~Jtf~ 3.6,4.6
72 M n~~~ ~L) M, ~Jtf~ 2.5,3.7
69 M n~~i~ ~LJ ffl, ~Jlt~ 2.7,3.6
79 M n~~i~ ~LJ Hi, illJ 3. 5
69 M EJ3~Jll~ ~L ~L

83 M n~~~ ~L) M, illJ, ~Jtf~ 3.6,4.5
68 M n~~~ ~L ~L

76 M EJ3~Jll~ ~L illJ, ~Jtf~ 3. 6
55 F EJ3~Jll~ ~L ~L

75 M EJ3~Jll~ ~L ~L

56 F n~~~ ~L) M, ~Jlt~ 3.7,3.7
49 M n~~~ ~LJ M,Hi 3.6,2.8
67 M IfI~Jll~ ~L 1IiL
58 M n~~i~ ~L) ]Ji, ~Jtf~ 2.7,3.7
47 M Dfl~i~ ~L 1IiL
78 F n~~E ~LJ M, ~Jtf~ 3.7,4.2
59 M n~~~ ~LJ ~~~ 2. 6

1iiJ: 1iiJ~~, iR1J: iRIJ!lli~, JR:~m~
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ltDjm5~~~- ep~Jii~IJ
RT.LAT LT.LAT SUP INF ANT POST RT.MED LT.MED

MRI
--•• r. '_r"'~rh' .' ~ .~ I~~" '..w~'-;-~__I~1I"'~..,. "It.".. ..~ •. l,j jl ~ ..,;. ~01 ' ~ (I"

~ .~ ~ --- ---
Z

3.50
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_A.",. oJ ..... " .•1. ~". .' t\'lD _ . -'" _ ..'. •

3.00

2.75
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. ct ""., y ... • _. • < I , .. D6 '" .,.,."" - - 2.50

2.25

2.00CBL - - - - --- --- ------- -- - --- -- - --- - - - -- --- - ------ --
- - - --- --- - --- ---- - _.- - -- --.---. ---- -- - - ----- - -1.75

1. 50
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