EE|E YR e N F15E 15 (2010)

OFRFDOFHH S MO

&b EERBHEXRETRS
EERERBALR FEANE R

B - Btk - MEEDBIE D =— R
eIz
EREREAAY ¥R AR B

FEAED 7 AICARRFPFRICHTEL, FRIEO—IRE LTHEEZWD LT HEELFM LN, ikicixons
JEL OFLEENPEH L TNDZ L 2B TM-T,

% LT 2009 4F 3 FITHE AR 338 U C iU IMB D IR E 3 2 BEFRMERR PE 3 2 T MEE 37 2 210 THI ARSI 35 E 2
REUG#ES) PR, ZBEHRRRY L LT [EREWRLRS) AElShiz, T CICARERX, BiHEKX
CIIRMEDIET L, AEIARN YRR Lo oz, “HIBROEMELEZ DO S L T W) T —~ TT TITHELE,
FAEFRAR T & KRBT OA TR GREEKEE =T, HIROIGHE T 2R R 2R~ e, 2O CEARAIT
PR TEHE, PEE MO EENE L LB TH Y, IUAE TR O & %S LB ERITIC RSV R o)
B, FAORHEHICZIT 2Ry NRATCHET 2 EL, EFEEORBRABN Lz, SHITREOKRN K7~ &
HULOIEVEAL D B A TRERTIZRWTEIRASE — ORI R 7 vk EE2RRE LT,

ET, EHRMEIHE —IEWER It 2 —E2 L LTEFERAERN LR EELMRERFE 2T,
HIRER, BHERICROWARZOREEEEITORL, RHBICEN TN, A0 BIITMEiE, K#Eo
e — & Wb 5410, ¥l ~yTF o7 BRI SEERRRE - BREZHETI L Thotz, TOME
EEENS THOMAEERH Y, T TIHRAFRICE T — X AZF b,

BT - EEFEEOHSE, FIFRIEEHT LOFETIERY, 2 MOREIRA MO N—— KK, vHF
22—ty VkRamb MGH) I[CHBF LR 62 ORI TIZEDLIL TV e, MGH (37 ¥ — /L X & T
SR MIT (% Fa2—ty Y TERY) &Y, MfiRIIEICE DESZBBICHEL T, Zo—fln
BUGBAE ORI T 2 NLEEOMIE Th o7, 1991 4F, R OAE ETHBIZITHT LIz RRITIE, A% 10 4258
DHAFFEORBEZ THL, BRAE, Ry b - NRETT RN, SIBHESFEO AR #HEOT—~ L L, #h
T ENMORE /R L, BIR - BFRaHiE L T& 7,

FRICNGREE FRIFISIEROBIE (W) Tl RE< RAs s, KEFEELWIRERFREZENLOOZDORA
ZIURS NS BLTEEES - 3 L LRNTTE A D T2, ETRANC CCD B A T % 3 B W TTOBEO FTICH T 58
YEDBEWERTT2DIZ, BWEMRNT 2 ME1T L 7=,

S DICAHEE FRITOEBRZ =Kol T2 8ICE¥E L~y R TV T 4 AT LA R = b NHEST O #E %
T, RSB Ay b OmBERELZR EE2ITORII Lz, 2O X 5 R EIKE “LIFE# 1A T 4 AL -
ITNELCHEARR Yy RSN, BATIRERINVTF Y —va v 7 B% T, L UIRBRO G
ZhE LR, 2000 D 4 HIZH 100 [ A AN E S 2 FE LIRS T U7 TR FFAe Ry b (¥ - v
F) EHEAL, KFFEBEFHE, TREE7+—TF 5, v~ U v brAFAFBE (=a—3a—21H) , JIRTLRE
i B CTRONT A T FIREER Lz, ChHEL - EEFEEORR ChH o FITE S Rtb oo, 5
WX E T O DIl IME S 2B, B LFH eI ZE0) =7 E—F—Larva—2—%Hu,
NATT TN Ay ba— VT AT MMIEDMAE 2D HFZ LIT L, Z OfilifE 4 20km Bt 7= =550 & # T



EE|E YR e N F15E 15 (2010)

FEBHENZ BT, il ORI R TR S E iz,

DX BRI R EFF > TWEFRAMZ & > T, RREFRO b OMFE S — XITITLIET &L 0 Bk H Y, —IEE
WZiErARy REFEEUAEY T =2 a VORBEITVHILY, UAEYTF—va VAT 580 b3 2 8
HoOBRy MIRRERFEORZ v 7 LIRIEFAIETWEWE,

DX ICHEEFOEMEEHEET D - OISR OBENEETH Y, BRFIFE (AR - §F#EERD
EEEFHEHEER L LR O ORB A%, TOMEEL L THNMERES Y — A0 b E TOERE
HEEL 72N EBZTWD,

E DI KR TTEAF TR OSBRI OB OBICET RN HOEM LA AT L IRE LT L 25,
I, SE—[E B OO EE EEE RS S A 28 RIS, KEFRHFIFEE, HARREERER &

Z—, BIREERERENOOEENSML, B, EEFEEOMEY 7, KEFHOREORERDOZ D
PET RS 72 CIRIANT —~ THE M T, RRPCHT D MRORE SEZE T,

L%, EBREFREMER RIS OBNTzy— X &R L, Tha PR L HHCHER L, AR, KH
JETi 78 & ORFEE P OHEERLZ 72 2 F & R P ORI < IR Lz,

=i

[E| BRI AR AR AL R 2 BT A HiE = D4
Bigher 5~ BB ¥

2009 £ 3 T, PE-F-EOERICE D L LTH/IMERIC X D ERESREXRDIRMZ AN E LT, TE LI ER
PEERPE IR GBS PR E L, TOFEEO 2L LT, EFRRAKRENTMT S [HIFERZRS) BNemS
i, MEOBIRER, BHEKRIZOWTESE2 A3 RICAFETHHBT 2L Lo,

R, ERICED TR MEOBSGRH Y, T “TARIETHS TS “ThEMENLTIE
LW “ZARBDORHD L RN EWVoltffe RBGO=—ANH LD T, HFFRNLITEELEHLTIH
LO=—AEPELMNT L L E LT,

HBEDALN=THLIP/IMEOHEIAET, & ICEE - Wi NEOBGEEMOIHEN e, RELD
b IR0 iz, FRRTR, BGSO=— X/, KBRS0 3 B E Lz, (BdMERsiar e 77
LBHR)

SN IR 44 4, RBIERE 144, RFE204 T, ¥R, =—X0, BBSWTh bEEOTITITHEER
RERE 720, ZTOH% T HOMEERH > TTCICRFEAMNELZRG LT —~bdH D, FEMOFMHFITRERm LW
DT, SEIOERENT CICEEIRBICEMT 5 L I3B 2 oNWVD, 5B LAREREF IR 8GO =—X%
FEILC, ER B N HEOFEMELEEELOWBIICLY, 1HTHLEMEINDBORELNIND Z L &L
R %,

JEEFEICE, BEEEN OB TIREWEE, =—XFN, BHSoRGETCEMLCHEESE L, B
RE DI #2IE, EHEREEREARTFHEEE OMOBGOH IO b &I, 7o r— PREEMVATEICL I =—X
FAEE VI B LWRRAIE &, — A B OERLEERNETRESND) LT WVWEDTLE, £, #
AR OAGHUPSE, T OREsE, JIERAF, o h 4, SisFRICHBVIZ S Wl E £ Lis, LbBILHE L E
FETS



[FE] 8% = A Ak R Sk F15E 15 (2010)

ERERELRTE BERRXRAEIOIS L

(55 18] AR S (15:00-15:40)
(55 2 3] B3Rk N OB E L OB 0 = — i8S (15:50-18:30, E-101)

I e WEes
2. [EFR-fEL- NMEOBS R X OHE O = — X DFFS

Filb R BLEF B
FLERIE R FIERE  GEED
TESEFE R AHEGE B
EL e WHEH AT
T REE R Wz=ihks B
HCEHR - N AR B PR F
EFfEaE~ 1T A v NER FAEE® A
SEF BRILFH T e
3. [ERIN DD =— KR
EBR E AR AR IR BT LR B
[ B R AR A R R B TTHBE AR
(253 #0] ZiidEis (18:30-19:30, AT A U —F)

GO ==X FRO THRE



ES|PRVS SRR IWNE S e

FEMPELEEHNEORSR - &E
7R ML #ET

I. iIL®IT

BEREL CIIEHRAT N EBRITT 5T, BilHA
DR% L BEERABE~OLEEToTND, &2
AN, BE—ANOE D OREFRIITETS, YEEL
B HERRITRERIIZIIN > TWARWTIRDN S 5,
PASAEIC N DL OEHES AT ANV L (8
AR 2004), = A FofilK), BEMExO=—XTiroT
HWEOTZD—RIETERVWERER HND,

DLW, EFRR=—R LB — A RO AT &
Y, BT T T b S EREERE R

= PdtfEEsi R PR S 20— B L LT,
HR IR ) < RN OF T B - R RSB 5
BEDOERZMD Z L2 HICREZIT 72, £ O

REWET D,

. 5k
SER— R,
3 ODIRFEICEIBE T A FEHM 7412, TR 224E 1 Al

I TF—varkra—7l

MI& M0 it 2 Ikt Lz, MES, F#RICGEL
RS CIRAR OB LKR 215, HREZHEE L T

b HoTo, MEFEAL, WEAEE)S DB TREAD
TIANR—PREEINDZLFHERLTRNEN S
Bz Lo, MEmvmEix, OFEEGZHITICHIY
YEEL TRLWVWHE L RIS, oeEs, OF#HEICHE
THMEZ EDOL D IR L TN D, @FFFE LT L
WHE BoXoRbobEt) O3HATH-T,

FFIEITIHEPE - Magk O E T 1~2 412, 2 REfH R & I
D& Licth, WIS CHMEAA - BEZ EBRIC AN
SEERVNTW - T,

m. %

b7 U ORI, BARPEREDOH RS NI
WErOTnFRRE, MR ORE - FB, BiSICBT 28
DETIFEL 17 OFN T, TN EHFHEEHNED
B S, OfF - Phit - IFRICET 5 b0, OIS -
LT 5 b0, QIR - WEICET 5 b0, @F

F15E 15 (2010)

W BECBET S b0, @RGETHICET L0, 6
BEL « TOMD 6 SOMEIRIT/E LT, (E1)

V. Z%

Al —RRBICEB T S FEEME Y b, EREE
RINENT—va v ELELETHEENABEL T
DI CENE T D B HEAM DO R E -T2, Tk
DI, BE O o A H AR TE O’ &2
M TH L, Thbb, BEIANRES ORI
T AT D KO WCAETEATHOEB 2175 Z & Th D,
BEOTTAZEFIMEG>TVOINDLIE, £ 1
D XD 2 ARBEECHAT 2 00, MO0k EB#
BB - WEOHEENH SN EEZX D,

MERLREINT-AEHENE - ERERAEOI@EA L L
TiE, BAEH - VT s, SMITHh o7z, Ny B
WEIERORE « HEEOEIZHHBRPERNLTND Z L
%, BRBSOMETH 2 FKBhIL, ZRPKBEN
TWo LEZD, BB EMEOREOREIADL
NIRRT, Filfliiz=a 2 MEZ25E L CBEFOR
mERIETRL, BEEEEELETL TS ERNR
XD,

V. #Ew

FHEME WL, BE O QOL o k-, Highhik,
FHANOEBEHOBBOE ) DRFANLEEND, 5
%L, [ &b X ERRRIE RIS DR B L3k
HARINZREMET VO E D S L TNE T,

-
=

BTN

SAAREFI S, 2004, FHEARFRICK T HHEE L OHEE L X
T LOREGEIZ BT D WL, SRR 15 FEEE RS BAR % SFC
BRERT 7 vy = 7 b B

HARRT D, 2004, FH#EME - 5 OBAF D IHE & il S bk
OB O BT 8, RS, 41(4), 289-300



ES|PRVS SRR IWNE S e

F15E 15 (2010)

F1 FEHAORRE, WE~OHEA
[ e H H W s
B - PE - DA - AR EELDHREEROSS, ACHiEoidbos U5 1TARRLND, KAROH
ERICBET 5 ARRIAZAEFIZN LT D2, O OEY, WENEETH D, TOHSE
12 i e B3, —ER T ERV A LD TE D EEBE LY,
2)fE % FXLERIAME L BN R > TND, BEETLHLEE, HE2Xy FOTFRe, BES
AOREIZIR > TN DRy RETGICEL Ze03H 5, HROBEANOIETH S, £0
e, RIELEN—RIZRS>THDEDBELY, (WANWAREOLORH-TH
BV TR
U4 va by MERED DWW CHRMER X U RMEEEORIZ OV TN D &, FREDORFR
- BIENHD L, BERZ AN D Z L BNZ, D Uik 5 721 TR TTRAR
PGS %, (BEETXLIS O b )
3)eszE Ry RERy ROBREAPNE, REEEZBBSTIC W, RPEEr, 5 oEEE
BN DICBERER TH D, SELHEHETERVEDOHANDH D, BRBRETHE
FEETEDLHOT, a7 FNREMEFRLET S,
THE) - 2T ISEARE BV - BV FARD I HNTWD L O E &L, IS MEE e B A
R N FHWTIZRE L 725E, IHIESENTICHRD RN OMERBEEN TE 0,
2)EW g A WENEWNT & — KT/ -> TRV, HH - IUHAEIEZ SO,
3K - A VO T—TREBEATIED DL LIRS TVDEN, vV v 7 T —7IIBERICIH A B
L b - N7 7R VFEENB 2L R VBERE L2V, @B 0S4, S&AEBREICHND L LA
Jua—=7 T2, MBSO S ZEUE L7728 BRE LY, Z7a—T1E Lo hEEEFE LTV TH, X
THTEEIANRLD, TTNRNE I RIED R EMEERBRHFLTHR LW,
TR - WLELC DA v Znm ANTIFRZED T —F— T T DOKKE BT H0ERNH D,
B 5H0 X7 TA Y- V=L — LT TOKKEHBIZ, By TOEREHFEICLIRWE, TRY —r 028

SN2 EDO RN T ITNERIT, 20Ny TORBERELTHRELT, HEITK
P& a L Th BWELE 2 %,

DEHT = —7

EEOHEEIRDOSGS, BOMOO b0 TIN5 TARRELND, £DD,
Fa—TBROSNOVER LY LT, HFTHEENERICEKEG &R, 22T, il
BEOTF 2—T7HEME> CORET =2 —7 2B, WELAHETZ LT, BEANnToTHLER
LWL DIZTRLTWS, BBRNLoTHEELRVWRMTF 2 —7 2/mET 5,

NEAZEIZD -
F—7

TTEEWELLE, SEIMNBLTRIRT A LRHD, Z0LH7bE, —E
ERLTYH, BEBERTEIHONRELLY,

FHHI - HIELS
LN N2

Ly R i +5

AEROFERZREICEVCTET 2 MEFHT, EAPLTHEIK &= T =B TTHE
TERV, FRWETE THIERRT —F 250070, DAENTHIEMRICHIET
& HMEFE /LT D,

2)H T A EE

BT D L KR EWET B R EAHE, (KA E OBGER S 0 T ISR LI IRET
IKEFHC RSB DI, MAOBBHONEVEL T 5, —~ N THIETX HBED R
DALY,

YT RLIC
£l SR N

DALE ] = 5 T4

BT LT L TFREEZ DO, HBEIZEDT 2, BOHE (F7 1) Ok
SRbOTFEBRY, LERTALNHEED L OS2 b0,

= — v

BRI 0\ T % % F % O/ — RIS 22 &, IIEA ek L7-BR, IR B &
FHI—T N, BUE, T4 AR—FTATT T AT 4 v 7 WOWEHDH BB, Mk L
1ok IR LA, IREE T TS B LIS W EOliiih 5, S
ERLET 5.

HHL - Zoofth

SN

Ny R, BEOES, FF, ERTERLTHDS, FONLEZ OFEO~R Y B
BHY, REICRONGFEET 5, BHTIEECEDbELOND LS, Ny FOKXR
TS, WEEZEMSED I ENTE DX BB LLY,

WUEIES

R LRWEHIKROBLENDH Y, WEHITHASE, Fio, EEL TV, i)
D7z a— FHOERLRD b D, REOMBEDRNEO, 23— FEAAKIC
WAITE D H DALY,

3) K FERF O IEE
MR

BEEER & o — 1T EL FHERIONTIIRF TRV b ONH 5, £, KERIIAEEZF]
AL TBRESAZIET DHBTLZ T TWD, MHEOEME &I, N —%n-
VD, BESTOTHMERM, SOICEEIAZELRECHELZBAT I ENTE
5, TOVOXIRBENRHIITE,

4=

2

i

BEx 0 IREOBESCERIIENLEDN FRICHEERH2BEORy RY A Rlize =
—NAREIY T, TIANUZLTWD, BREOERMEEAIZ LIZEE, B =— L8N
FOMBELLTN, TIFANONRL 2D, HEMBBEETOEMICAEbETE=—
MSDONEEZEZTWD, E=— W ISCEbL 33 27 THRM.




[ PR R fE AR AT 22

(N2 —F—DRDZH D)
HEREYR IR B
IXC®HIZ

WARAOENT 2 —F— (BE) 30 4 &XFRICHE
ECEMMIEIZL D7 v — MEEZIT) 20 4000
EIE A7, BRI B IIEE & DEREE & B 91T
TOHELEL LT,

FHEHMIE 2009 4F 12 A H Th o7z,

T — MR

Mg S Z & B, BEMEAICE, Am
—7HEEFEL T (H( D, LL, 2Ar—7 ()
EfRIZ3FERICE N7 (K1),

BBV TR B D] & xdbd| BEDLET
80%r o7 (K 2),

WCHEICRD Z L TAENG] THREMKEL L
T-RIBZEN RS THo72 (K3),

NI BRI O B R ON 7« — TR0 D R
FEEELTH boTo, BRI 40%, T3 25%% L
Tz (K4),

HNTICR 28 (B HEZE)

BRE) A BT D ENTICKRTT 5 LR E LT, Hilx
BRICHREICE 5, BERELTLWREERFT, a0

2 —Z I, BEOEBHBNAET b, SRR
BN S DRL VAT A E T E D D TERET
T TN DORER LY,

BENTREICETIEHEOINETCOREL T V7
— MERZAEDbET

HNTOELEHFTICT D & PHUT BB 3581 7
DR, WTEHBRFIENRLT <D, £Dd), KT

W — Y — 3R AE S CEOEZRITICBE St 5,

FIRFIZ TR B OEB PN K& < 20 A>T

HEEBZOND, WERD EZIZHWTOHELLES

AIFICBEI S5 LRITTERND, H DN O5R

BN B-CBEEN IR N e W GE AR D TV B, T DT
WZERE) L7z & S ITFERENTITIZ 5 )% 3 LT

AT E DA & T OEMIE AL FE S50 LT
FHE L LTRDTND

F15E 15 (2010)

100

60

40

20 1

100

80 1

60 1

40 1

20 1

100
80

60 {
40 1
201

181E (%)

80 1

T
M T2
R
Os>E

R
(CF A
N — 2, < H

S|
1
T
N
cH
O
(v
N

#E (%)

J<Hs % &2 o XoY el fetA

2 BRI

FE (%)

BN e ﬁ@%&&“%ﬁm

X3 WCEHFICRDLI &

FE (%)

40

ll-l

35
30
25
20
15
10

5

0

Z O
B4 HUNTERENRE O B R D 7



[ PR R fE AR AT 22

F7o, HRACTIMEROENT (A —F
N T7—7) MR TR EKLTWD EEb, 7
V= bOEZETH2— V=TSN TV, 20
BT 2B Tz Loy Lz Bk
FERFIRET, X DT bBH NN T DEREN RS B
W, FRERMAHNES THDH, ARE LRSI
RIS K > T e R EFE I TV D, fIE
G2 Nk L7z D3 OB 2 ERN TITOAF LTS
TLOUEND D,

e

BN —F— T ETEE L RN RWIRICK DR
BEMELEL LTS, LA, FIFEREEENK
T\, BB Z I T B DI IT BER O -
X7 PHENC KX 2 EREAEBD, B DV IR RO EE B
RRANEL L, SMER TR AR TRICAD TN
HLOERDTNWD Z EBboolz,

REFEROEHF L —X
VR /R HoE
[ B P i e
UNEUF—arvtkrr— By #Hfh

TEERE SR BIE, AR XZh2EETOH
S KA D HATIEAL BN T, BRI B & 0
EREEMEIKICB T2 T ELOERE T /SR TR
BWEL, ETHEOWREEEZED,

1. FiE s B~ BB Rz ST~

HBWE L%, MEEOHNLEZ XX DiEAA o —f
THYV B Eo & LIETRTEREDLSE S EMRRT 5
EETHD, BlZIE, DL—FA4 ZABXDLEICAT
—VTCREO—AOEE L DL, bI—HOFTIE
BHLRDIZEIT T, Kk—hICW 22 ETHRVEY OiC
25, MEMEZLPOAREBREZE L2 LA
FLMEX RV THNIL, ZORZEO—NE NI
AND Z EFREE TGO BEL 0D, T2, fif
(o R BB TIRICTE 22 5 2 & NREERIRIEDORE
EDOXICLIEBRICENTHIMER > Z N TE

F15E 15 (2010)

B, METFZRNTE VBN HKETEA S, 2D
X O B BATR e AT > CEIENRE L RO Z &
THIRZR -7 & &, EERIEL (LT OT : Occupational
Therapist) 1ZXERHED— ANOE DV IZHDLETHBES
BRI %, BRROFE, VLWL, [V —F ¢ —
ELTEIE, "I Tnah, ek, OT AR
B CEBNCER L C& 7, BALIc kv REEED
HEa T HERHEND L OICRVEEYLYEENE O
VERHBAZAT D Z L b AR L o T
Too TOZELIFREEDORAY v hO—DTHDHH, W
mAGICEE, BEHE LT DR — i e BRI HE
TR ERETHD Z L (100 M a v 7 THEAH
KTH KWVEREOERK), YFE ORBIZIE U CTERL
TEbDLE~NTABEICAEDZEDE RIS L
L0, FERIENSLT S OBRCTESI LN S
LD D,

2. WRRBE NS ~Z A ODRE L~

(1) e 7z B3 FHE )

B IR O Sy 7V —H— TR %iEH)
BEDH DS EBHORFICMYHTZbDTHD,
C ORI, AR E o5 R Y ORI SR
RRTHY, EMOLS %7 OT - #EEEL (UL
T PT : Physical Therapist) 73xI5: )2 O%RE % 341 L,
AR DB RISV CESR (VTR - REBRERE
ERAEEE) BMERT 5, Ny T U —B—1% OT HEL
DEHTT=b D THY, BEFD ON - OFF - MOVE D%




[ PR R fE AR AT 22

RE U HBE LARED~y LA MRIZAAL v FH
BLESN TS, ZOR, HOEBAEZRRETLZE
DHEEL <Kl L COBBFEREZRF 2o 121, ¥
DTHELBENT O FERERRT D LNTEL, T,
FERITEDHENT L H D, TOMEITE, F5
DERSLEOMSZBM L T\ D Z &, AT 5
BRNOIRNTE D L EORKERED LT
D, FELOEEDSS, HEMICHY, HEFEN
LAEMEDRLE &) D @R FEERM E TEES L2 L
EREICTICARER O L 5 IZH GBI 5 5R& B8
RNTNWETZWFEH e bRELMFET D, BRICTE
BEWTOADRRETH LM, RETH Y RIS
HREMICYS =505, TOBEAITBENTRWES
b D,

ZIT, AMEHTIE R BERNSHHERE - i
EDiFE DIRINTH L OBENT DR ERIET 572
DOWERD—>L LT, BEFEOHN RO R R E
DIVEIZEL Y A5 A FTREZ A BL B 4 BN LBE & 5 %
T35,

Q) HWTHHI AT ANV « 2L v F DI

BEEREORB L LTOTHR - ##EE (1) Tl
Too WIT, ERXOIEBIHIRA B 5556 D LK - LD
—BlEbR~RD, BERLETFEHRLSZ LIE, TELD
Bz LT, hFLnaIa=r—var
ORI - RIERTEENCEN Y, BREEOIN T2 LA b E
DEWIEEI D723 OT B THAT L Z L%y,

HHIE, MEAL LCESENTAGES,
D ELIZE Y BEAFIZRS W CBEIFE IR L,
BT 2 22 TR ERICHEG o 2K, BE
RO TCOWREEOICR DR, AT EEMTRETS
TENRTE ol HEOTIE, 7LF TS
D—HH AT OREEER, tFIHNT O & TIZE N
AREAR L D7 ) T ERY ST (K 2), 20Tk
WEOVRHGRIZAE b vy v ¥ — %o &R TER,

) 2 1%, FEOMERMORE E TIHME & BT,
HODOBECTYy v ¥ —%W3 2 L& BRIC L RELT
STHITHD, ZOTROEHIZIEX, £THATRE
DHEREL L THMBANI DI L I D0, — iyl =

-
—

-
—

F15E 15 (2010)

R NT VA ATIEZE OBRENE LT D IR
DD D ABEIIRIRY ¥ v 4 —BHBLTEY,
Uy B —RE U hYE LIEEROBE) & T ON - OFF %
"REE L, MRWITA LYYy v X —a T LN TE
7= (M3), REOEEEZ W CTLrEVEarDOAS
WAL v FERVHIT L2 ETHEL TV Hila R
WD enmEEL o7z (K4),



ES|PRVS SRR IWNE S e

ARHEH D X S L - FREOBE IZHIRRH 256
T, BREERESCHBENOIE &\ o BN R
TS BEEE 28 T 5 2 & T, KADRE) &5l
ST LN TH D, MEEZLOUE, —ADL
DICEDLEHEOBTH LN ETHDEN, Z0
FORBBLEOLEER/ENDT DA L H—T =2 —RITD
WTIE, 2 OBRIREERLE LW,

Q) FEBHOE R 7+

3L, XEEAELS L PCEBEEHLET IR
BB TRROBYECHIRD B D A A FHAVEH N 72
722 OIEENZHIIRD 8 5, ITH- 0O P st o 1]
LIZIFEREE LKHEYOTREE G HillkE L OREA0S
AR L T B AR Y 7 ORI &2 R A 72 23 R
FICEME TE- TV, ZORBEALE LT, &F
FORK Y 7 M, EEIZFIR SN SR AR D IR L File
VERDY, TONEG/NFRARPETITHE LN &
BT oND, TFRHROIOONGFERT 2 — )T
ABRT-ELMT TR RN D, ik E CEASM
e T ENHEL SRRERELmD DT ENTERY,

AR E CTON— FHO TR THIUE, TDAEHH
LNTHY B Eod LIz LREW SR TRENEK S
NLZZEHLHLMN, KFOLIICY 7 VYT HEHOE
FIZEHELWEERH D, b Lo L b B aiEIcE
WTWARWHEEZAWIUIRRTE 22 bbb 50D
LIRS, B OT 724 TR EX5H Z &8 C
o,

3. FLO~EFHRICTT T~

INEYTF—va VOB, HROZECIENR,
D OFSRERITE 2> & MUl AETE O E 5 £ T L bz
Do, EDRT OT 1%, HAREMIE & ARFICIEE 2D
RO OHEN LIEAEREERDLOOT Fa—F %2179,
T a—FONEIL, XGE ORI &R RIRAE)N
T LESHEICEE, TOMREIZIRY RN 5546120
RAEFBZ AWT, IEE - 20 EBHZZRAT D,
OT T8I} 2 v — XL Z OREFE OB 728
Foich s vz b, EOEMEHEZRFL LR, 4
[EFEAT L 72 BI35 00 > — KV e o v BE R T A3 0 B 7
HLOTIERY, ZOXS bbb e —7 7 NEESE

F15E 15 (2010)

DOATERNITHE OO EonF &b 2 L& ZHfiF
TlREZFOEEBFETC TN ZENTEORELEX T
WS ZENBELEEX D,

H%1E, T& b T ERB R EEIRIG S ) DR
UNE YT =g OB OHRE N ORE 2 B
FELIZV, 2O X I, —ADEVICEDERETF
BEBRHNT 2V Y TF—a VoOBBICEEMNOS
B 2152 LT, MRECITL EREOENMUET
Be Db, EMNITERER R OEIM OIS ATED KR
#f, UANEUT—va v OBBICEEe DT EA L
DREN BT RIETFBEOMRF, R EDOHRMHIFT
XHEVNZD,

WH  fEth

S REIRTIEIL, SR O B~ L ED, Bk
74

DEELMG LT D, BE5T2AROIHREL LT

H, A, oF, KelThHh, £z, ala=r—v
a VPAOMIE T, B HET S0 S IRE DR
ABD Y AEYT—a AACHLBEET 5, Rl
TiX, S7EBEE L (Speech Therapist: LI, ST) 12X
DTN D SFEMREECB YT T 03K 0| il
MEDEITEBRL TS0, Fio, EokHIcHifs
INTVDNZDONT, BEFEINHHT 5,

TAT—=IIZBW AL aIa=Fr—Ta v

R DT AHIE
EATOERLEL S, RERORMREER L LT, #
WEB LOANTNERRT b D, MESITIE, 7
UHE AL KIS, Tz, NEUL - ERERE LS R
ERTWD, ATHHEIZOWTIE, NEICHAT S
BRIRE DN R =T H3DHIRLT, v 7 nF
> 7 ECOEFHERLER E DY 7 N = TSy O%
Bz, @MEREESEA TV S, Ml E L OAT
WHIE, EWNSA =D —%iticky, FEE, FEHR



ES|PRVS SRR IWNE S e

BIZH Y, K A —H—IZ X HBREFHS I L T\ D,

—T, AFAEEOKL RETESEICBT 2 Rz
BT 5720, 7 L EEEO S RIEIREE D P -
FREINTWD, ZHEDEEDLLIETT Fr 7K
AR L TR0, ik b EOT RREOZ MM L,
Fio, BEHEEEICE ST, BEAECKTSREH
EARIET D 720 ORI IARIELEE - 5 BIBIR LS E IR
59, BEZCGHMEDORSEIEZHTDODT T v
274 b, BREE LIRS UTEA & 5 IREN kL
RELFET D, ZhHOEREICOWTIE, BERREE
FO=—ADFY I LIZE > TE, FRA—D—2
SZATHRMITFESN TV D,

R RREE

IMAE I 0 8 8 KO 24T 5 T DaRE (B
21, B RN, BERERE LT D) (EER
WAECTY, o, BORIBHIRE & L THRS RS
BOMEIE 21T o 7o BBIE & LT, AR TR
MR E 720, BRUIREICEEZRTERDH D, 2oL
BEFICHT 2 THo3< 0| FifiorikE LT, 7
XA MEFGRERAHfFESN TN, BL, TFX
FANIFTF O EITEEZ D RWVENNHR L 2D
0, %< ORFEREREEBREL, BEREREOHR
LFFRICHEBEELAT 5, TOHBAITIE, R
niHEEERE A ANEA LT, x oBFICEDbE
Ay FOERBRBE L SNDFELH D,

B

FER - WTEES

BR R EE L IRY - KA EERT 2 FHOME
EThD, BRFIEMEREMRFT L LT ¥—
BROKRR ST, £, BRLIBELALEVSTAEED
BiobRE<LHELTWD, BR - lEFEEICLY,
A (RED~EIRAT 2RE) <, BE (A
WIS KGE RS EE 0 PR R S AR U 7R AE) (2
£V, BFEEZTLIHENMEMEfERISIRE~E S 5T 5
LHVED, O, BEIZERD OO~ T
RPVIEL ENDD, ZO—D>DHIENE~WDOIERE
EEZHETHY, 25 LIERBITHET R LIRS,

F15E 15 (2010)

ex B A = —IC L VT REPTHIRENTEY,
ZOFEEL DD L eolohd, TR TH, @BEEN
HH, BRHNTGTT L CEATEREOBEICL D
L, HBIZRESNTEY, BR - W NEEEOANE
DEDIEKTEAL —HE 7o TWB, FRICTEEEILGE
Ho TV DM FEEE T LU TROME S 2T 4
IRER RN L, Ak, SRMNTA¥EEEE L
ETORYMABRDEND L ZAHTH D,

KFBIE - MK EREEE

MR 72 S RIN CRAMICIBIS 2 %2 T 72k, S0
FOSEEMENHLILY, thoSEICSVEENE
LCLEIERNPEBRTL2ERHY, Tk KGBE L
M5, REEREIZIMIN TR N % SREICAHY 5 iRk
DIEETH D RN, BEEEHEEELRRD, £, i
B, FHE, EE - £l icEESEETIHEL D
D, IhEERIMEREREE & MRS, REEE - @k
REREFEOFIBRIL, STICkY, &l — ROLFEI—FR,
FEREEZH, HEMELZERDIENEETH D,
ZH LIEREIRRIC BT, D LT b 555
REORISIZE DY, B ST 7 4 — Ry 7 %
1790, MMAEBRET2ERLETHY, 25 Lk
Rika s CcHEL T 201IRETH S,

Z O, AER & LRV D BRI E & O BE D
FEOREDLL LT, HIZIE, EBEHA TSR
ot LClE, fEOLARNZIMTL2E, AEETRE
FHCEBET DMERDH D, THUITIRWVERT, 4 —
H—RA A REFO—2L LTNESITHHENAETH
%5, LinL, flHx OBEEOAEEFICEDEIHON
BRBIMAERAAT D121, LS ORERHTL < DO
BaErRIER b0, —HT, £ OMBTIE, #&%
HEOMEN D, B PR OIZIERTORRILBE OFIfH
IZETHEPROLNDRUTH Y, BRER DD
DOIFE % R CTX J, ERO BRI ORI T
< O ZEI»RIER bRV (0FY, BEESDLE
BN NS LU BIFEET D, ZORIZDONT,
AU a—F &NV T b THENE, 29 Lz
AHZENT D FICRESHFSTND,

i

i}



ES|PRVS SRR IWNE S e

Blzix, AHRICHEEL AT HEEIRLT, 247—2
Hi (B0 T80 AFY) OFHREME (F, 36-19=?) &
A 20 FIfERRT 23 L 975, | M & 1ER 2 AT E R
BAHTHLM, 20[1L 720 LBRBNELRY, F
7o, WEEICHEEZEET 2 FERREEL > T D,
BT, BRI LB L F—2E 5 E TORE
WEITOERDE, PRV NPMELIRD,

ZITHIFENSDI, VT N =T HTH S,
BUCRT L DI, 2H1—247 (B0 TRV EY) OFHEHE
FIEDMERR T VT Y X LFHHETH D, HL, EEIC
AR & LTHWS 02, 7Y X Ao n
77 I 0R TR, HIRBERESIRFHE, 5612
TFERE A RET D DD — W A H—T = X
DT TIVTOMEERD, ZH LT
YUE R WD EICL Y, FEBR OIERICNND
F[H] 2 KR I3~ 5 MR AIRECTH D,

1. ELMTBEESE
{BL.8LTF

. BLMTDEES
1BL.B&LY1LLEXEWN

3. ELMTCAREE
{EL.2~9

4. BB TCEEE
{BL.ALY2DEL E/RhER

o] >]
[o]=]
N

2HT—2 M1 (0 T2V H V) OFEMEERT v
EDEVN

HIEEITT D ATHNEOMRIZARE LV H D
0, 505 30 RN A TNENBURD & 5128
NHZEeaTRTEEFEIBIOETHST-THA
9. ZOFEE, A%b, [0SV OHHTERRY
NEYT—=va Dbl FaERESER D ARRERR
LTWa, iz,
~—Z (Brain Machine Interface: BMI) $H#fOHFZEMR, %
S DOIMEF TR N TIE A TH 2%, BMI HliAiE
JMESNTZHEI, STOIT ) ala=r—v g UREE
Wt 2N TF—rarb RE<Lbsnbli
P, aa=r—va URERFICE ST, e

Ty ewv oA H—T

F15E 15 (2010)

[HD3< Y | HRAEIRL 9 2803 E724<
BENTEY, 4%, Tb03< ) Hifizfozi
ESBRFE L OEHEIZRESHFFLIZNWE ZATH D,

BRI OBG=—X
PSRRI SR WZE S

BREANGR LD F 22 B IR AL - FIR - 2 - m—
TarrTn4oTHY, TORTHLREEZESIIRD
Z<ATON TN D, ERGHEOMES IO IR AR
BIZZFELER L Te o TV AN, LIETL VIZE A E21L
DIPNZ LI, ZOLLBPEBE L ORERICRE SN
TWAHZEThD, BETENEZ LY, HREZHE L
FEY I S CIE DN Il S5, B i
RTORFILLHEK TEHBET LRI LICM &
W iExEE Lz& 25, IRFEEEZHREL TS
o DR ] T 2 AN LT,
HFBROREMRICHIT 2 &, M &S L Kk
THR SN TEY, KEO LICHESKERET S,
%< OHFRIFICF ¥ AL =BT b, KT
& KR & 27 KA OE S & X2 5 72 I L
WIEBN TS, RIRIFEE T ETET 544 7HE
HERoTEBY, ZOREHDOERT— KOHEE
EEMES TP

BEVDIEW R OBRA ThHIUE, BHORNEEST
BB 2T 5 2 LN TE D Hoialiez e aidEr-
TWS, LaLaens, IRESSRICIIVNE - Sl -
HWTHHZE N L NS 720, BATORFH OFEHE
TR LI T A0 FERE AN B & B 0 A CHI B 2
kot

MR Z T 2 &b E 2o TV D OEFEH N
TTOMETH-7=, Zhza()FEWT ORIEDRE,
QFENTOE S OMEIZHT TE 2T, BEEZHENT
IR EFNFE~SESTDE, BTy FLA
b (REXR) BHFEOMICY Y, Tl ERiE
TERV, O TITMRAIEIC B OBEH A 7
RVOT, AimAE Y LD B CHIET S 2 LIt D
B, AERZIECY o TLE ), BEIDLIICT



ES|PRVS SRR IWNE S e

i

HFE 1

v b VR NETC T BB DR BT R ORIk
TS YD L, Lo +HaichtEsEsZen
T& 5, GHZ X RTEHLS &L EOT ORZ D Ui
HEFTRY, FALERRETHDLZ L bD2D,

KIZEH SORETH 5, HorcBENT ZATESE 2
TENTERZELTY, BT O IIRAH OF T
FVELSILAZHABREWVTD, BERIGHRE SN
RAEFHEOHE ICEMEZ T H72OI2IE, HFPEOKR
Wiz TR b3y, Lo, BN —
ALA N (B BHH720, FRCFERE TS
ZEBARARETH D, BEDEAEE D LR E R
TELHEE, MHEIETEXA 5 ELTRET
HZEHTEDN, RAlRGAIIRER ORI
RIEDHZLITRD, BRIICHEKRBEIS T, BRE)
EOEMBREVEBETHNIZH HITE, BRSLE
Lo T,

F7o, BONTIZRL T EIROEE OGS, MAELE
ZMEFFT DD EORE S VR AR 2 TR
DORDY ELTHXAIET DI ENDH D, RAEIHEIT
HHB ORPUCH A STV D21 72O TR ORI,
SEWTCIIBE OREFR & 20152, IREITCIE, B
DB IR R A THI 5 B8 E o BRI, [EFRDE
FEENZOMEA VI THZ DGmICERT L, BE
WWHEE L THEBNRS LTI L o SICHRER#E X
AT L2ONREBBTH D, HNTICRoToF FEEAR
KRBATHRET UL, MhELZIC LI RDRFBIX
TRCHRTE L L, BBRARLEREHELHRERO

F15E 15 (2010)

Fif (FbeniEL) BT, I3 XN END
IRZTHA D,

U bEofBEEzdET 285 =—XL LT, (DHEWT
D7y LA NEZOEETHE LY, QNFR
ETFREG TR EARTBICHCEN LY, 3)Ze
PEZMER L TRLWE WD 3 DOEEEZ T, —&
DA =T = BIFETYE LI FARRE ST
D0, RETE DREFELRONTWDONEELT
BB, %< OB EZRETE SPAEDO VLS
BB IND Z EEHIFRF LoV,

AIElD R & B A IO R LM b IRBHE T o
BRI TH2ELEL LT, Lo Xty hOABIME
VR, B D@L L RSO /NE B, EEEKT
Elolo by RT7 4V —N—Ta ERFENR ST, FEM
32 ISRz,

F1

HEh L RBEE Lo Xy MchbREOL
REGD TN Y, T T D
ko

LY XA DIE R BMAETHWA ML XML v
R FHRLZWT B0 DE R,

~r7A4 b HHEIENZ N AL »FOD

SN AW 7 T IR 7 g A TARAN
VT4 FEBFELTHRLY, B
- RO T THEHRT 720,
HHRETHROERICTED D
DBRE,
EERTIC R TR TE S
HEEMRZR,

BAT O T A B B RE TR
WCHHME L TR0, AOMERE, L5
7o & OSCEMERK TIHIE L < i
EF SR, weA EITHERE R R
fELTH L,
FeftEoAat, FeftEoBn
T PRREER T FHET
= Hikam.

Lo RT (s —ri—

FTeffE 000

BLREFIBR L2388 9~ 2 ARBHZL, /DS M B4
AT 2HERESELZLZ, TOPTHAREITR D
B FBEIE DEVIEFEBRICOWTERDY i, ¥R
IREL D B 75 & FEEF MR T < A ST D8I
B D L TENT TOMMAZERE L TOZRWBLRA
HY, FOL HBBEEZFENTZ,



ES|PRVS SRR IWNE S e

&b TERBREXRIRRGBSBIIER
R D E R E
~ ISR BT D = — BT~
R - AR M R

I. IZC®iC
EARBRNOH/NMEZEIZER « @HLOBS TO=—X
BRI D EANE WA RS (LR, &its) % 2010
F2H3HICAFETHMEL, 22T, ®#EHEOS
BT L T2 72DIS, BB R AT 3 Ik C
U5 =— X% EHRER O LR JOWE, TEHacHic
Ko TREIZAR L, =—XREDFIESCRRED
HRENE, RMEORRELTT v r— Ml&ICLD
PR OEARE RET D,

0. H# (EEhE)
1. RINE RO 7% (8 1)

FLEE LT, IRBURBABA S 3R TRk 5 £72
ERERR O R C R PECHME L7z, R 15 B
25 1S B 1S 0D 15 43T, X Mg EE, X st
REIEE, CT @, MRIEEZEY 2085, RED
BB BRI OB COB & 72 L &3 Lz,
2. BFEBUED=— W (5§ 2#)

BEFREL D = — XF A & A OB T o 2 ER
EFARAER TR BT & EBR R AR AR K O
KRFERFROBE B RIGIT o — ME 2 FEME L,
T U — MBI, =— X&KL DRI RE L Fh
LOUFERSPHBL TR LD & LTz,

T — NREET oo =— X ERH L, BADS
MoTebDEFELDIZATA RERRLEND
MCRERELITo T,

3. RAws (5 3H)

B2 TN CTE R To=— XDREARHE 2 W T
HELIENEOERINEEZITS 2 LT, & LIi#H
R, ZMEEDI,

13 43

M. HE EXR, EHENE)
1. FRWNEMB#ERO RS 1)
REZ~OSMEITISLBY, T4 L 84D 2Ty

F15E 15 (2010)

TTCHBEDORTBIOUAEIT o7, B A
—H—DOBMENLIE, YL T DRSO L O
BRDZENTELZ ERABOERIZKB T E TN
PERELIAN OB R 300, RFENHER CTh -T2 L
DIEREWNZTZ W,

2. ERBBO=— KIS (2 %)

PEARBLG D = — XA Tl 3 faik 26 4B 2
72E, == XF 2T D Z LR TE L, FELTH
W& LIo NI IR BUR SRR OB NE &L 2o T
L D=—RRNTH Y, FERNEE Tt CHET 5.

IR RIOEBIIREL 3T 5 & =256
No, —OHIE, BEBORR, BERREE v
FREGDERAE LT, BEEGZRIET 5, —o
HIZ, OB E O TRRE TR T 2 BUR R
bs, ZoRIT, BEROMZ, EREFEICBT
RO LREFEITY, ThbOEE THEDLRE
IR 5, B X SRR AL, —fic T
Y RFURE] Evbih, BRI, A X R TR
BT 5, XMERREL, BHESHCHIRAOHSE
DORY T ARELZOVEDTHY, XBEMANTY
TNEA LTERNE RN SREEITH, X CT R
HIE, F—2ROBMIZAY, X4 RO
BERET HMETH D, MRIRER, BKZHNT
EOWHEG R D 1720, REENICHEMEEOS RO
BRI HAD WA TH 5, BFEmA, &
B ERWTENEZR~L720, X b7, He
DN e DA THEANARETH 5, HIEFHRE
1T, HOHERE TR A RNICER G LT, Ros S
BEROMAETH D, 5T, A K> 7 T{ThH4L 2 PET
BREDL ZOBREOVELSTH D, HEHRIGRIL, Hdt
WERICIRI LT, B & ORREIBRRT 5, BT F
X — DR AT D720, BIHROE BN EE
L%,

RGO =—XTEoT- b DL, REZLZENOHR
BIAT 2 7o DI E R BT ¢ AR —HF 7 LA
IZOWNWTThoTo, TIH % IS HM X R R
T2 4, X HERMRA T L], X#H CT - MRIFRZA T 3
B, BB TI1IHO=— 5B Uiz, Bl X R



ES|PRVS SRR IWNE S e

ERARFO=—XL LT (BEHOENRENY Y M
B L TR LW, ) 0 TR PRANRZ L 72 WS C
D= PR, |, T D2 EHET 2 H DT
BEESNTHDMBHEL 2<, Lonh LEETES
ARVIBER L) R D, X BEEFRAERFD =— X
LT THOERRAE CHAT 2FY TE BBINIC
JHE AL E 2 T D IEE A B LTI LV I3 D
Do YT, AFELY BEEZEMNEIT B0 R
FHHEORRMROT-OIHEH I D0, BEMLIZ
Lo TREENR R D72 DREDOMEINE L GDOED
(B 1a), EHCTOMEEEZDHT-DIZIE, K 1b DM
THATWD 2 2O U TRENLEIZR D, FUVE
MICITORERH D BOEEMETIE, HATOHE)
FVEDRFREIC /2 5 2 & TREAHOBRESCZME GO
B b NS, X # CT « MRI &R O =— 2
& LT MR A BN B I A T2 BRI B2 3 R
REBOBRMPLT —ALA L (X2 O THENLH
) BRETEDLIREVEVIETO Y — R L,
RNEOHA TR A= — FAER LW, 1, )
ROBEHZ Loh LEFETE DM ENE LV, JHR
bbH, MESEO=—XL LT HRoME -, B4
PMEL BN ERH DI, BRFTOBREEN L
DTFD LT WEMNOS 2B EE> TRLWV, 12D 5,
ZOEE, BV Y OB AN— ZARH T O
1E72 EOREREN LI D,
3. RhAws (B3

FIZFE2HW TR T L B TERoT-BER L
Y7 by =7 EEO=— X2 BINE IR Lz, F
7o, ENBRFE L TWDLREOFRMALZT, MHEN
DEREBIRZ D7 E ORI EIT o 12,

. e
a. HYTEMHEHLTWAIRN

b. frE O
B 1 JEY TOMER A

F15E 15 (2010)

V. 282 (7o — MIERREEZBEE X RBE2D
)
RMEDFMETHHMARRB RSB LT %
KIGUAT o127 o — FREIC L 2 & RN 23
Mol Z EREAZ D, BMLIEFIZE > TEBEIC
RENETHSZZ EBNDoTe, ==X
TIE, 33 & 11 4 OBME BRI B OFREKNS
Blllpotz LEE L, M LIz=— XDBHRICIE
LR H D EDTER b H o1, ERAEIOBRFE T
FIETE D RERDPHTHDLZ b, LD
TBEILRVZE ) Ie=— &I L Z & T DFF
fizGsZ R TElEBEILND,

V. f&im

IR B D =— X2 AT 5I12H 720 MR D
BB T 2 =— AR ol 2 &M n, HARDER
Bim A — I —OEIf 0@ S CMEOE R 2R Az
BIZAZ LTV LE2FEK L, 4R, #hll=—
ANERDBAFEDBE LY, HARROEENFERES
DRI D L OB OGN bl 12 S8 T
W2 & T2,

BEE

ORI R D IR B D = — XA ZH o
712 & £ U ERREHREALR AR K OE BRE R
MERFIRAIRBE D R ORI O K D L& L
LFET, £, = XOHFRERMIET S o 72KFD
TR« AEREEROBRR, RYERE SRR
EFE LIEARER O SR =S EIEH T LET,




ES|PRVS SRR IWNE S e

STRENR B D B (RAY A L B AR AR o
AT A
EFEAL - ~ 2 U A NER HE BE

HEY

i R DR B A T & RBUE, FEIEB D
TLIE Lo TWD, ZORHED THES) [T~ A
AIFIZ LS THMDEEL 2o TWDAR, FEictk
D HRR BB LT, T LN TER
W L 725 TN D, T2 & ZIEMERIE A 5822
Ty — (2008) (XD, FBLE 51,000 ADOITHENETE
FaxRL L (A% 351%) TiE, 382%
DANED TEERAERIRKEW (BEE IR %E
BdbDH)| EEZELTWD, ZOEFIIAFE DM %
KA LT A, S51.5%IC ER-T 5, FERIE#EE AR
— L7 EORERRTIE, MHEICEF L TV DB O
LLERHRIAREZRZ TND Z Tk b, il
M5 P 5 BRI 238 F
NTNDZ L FAMRICEE vy, Z 2 TRRTIE, K
FEIE R ONHEREICB T ik L7 g iR A
BoDHDNE DD EHERT DL L b, AHOREHIC
DNTHHLNZIL TN ZEEZHMET D, FioiT
P, frir Ry FON#EA—Y ORBICHET 2 H0E %
HIZFT 52 eBE< hole, TR EBNEBGI LI
HORy FRNERA Y ZEAT HFEZH < Z &7
WV, EZTABTIEZOL S nfEttigasc B9 5 i
WEFE OOV THBERL TN ZLIZT 5,

D=—ZXDOHIIF,

Tk

EBRER AR B R (Rrhl s AR — 2 2
fiie, BRI 1 i) OrEREICxT L, ER
MU L DAL FEN L7, HMoNEL, Or#zs
ZROTWTHRD Z LD DD (bD5EEDEER
B, @ik THEA LI WE Bbh b Ehkgas, ©
b5 L RWEBDN SRS, O RMAHELZEKL
TWDH D, FlZonTEICAmRBAcHak, 4
AR OBLAR LR 22 42 1 A, A S ERZNZho
MR~ &, iR, MEBEOIEE, SR
BENONHEBE~FELTHL O LKL, H

F15E 15 (2010)

PUFELAT A2 bR L2 1% E Lc, ek, AHEO
HAETIT ThEBSEO=—X%A] BERMLL-T
BY, AERLRHFHEDZE TITRW 20, ERIMORAR
BT AR EF I —EL, MEBREOAMLE RS
IRONE DT ENT T2,

R

THA T 69 N (ZtE 524, BME174) »HEIY
THIENTE, MEEOENT,
RS 62%, 30 fRA 12%, 40 fR23 7%, 50 18728 12%,
THR 1% TH -7,

(N#EE L TWCTHD Z EnH D L d BRI
i, TRoTWS) LEZELIZBDN 65%, [Ho>Tn
] EEIZLZBON 35% TH o7 (n=69), EAR
HIZRELIR B % o F 2 &, THIfE S TRVFIHE DO~y R
O HREF~OBECHEE B, [EOKRE WA - BN
ANDIrBh), TRRAVEAHEZ, FEEERORE 2 N D%t
Bl el ThD, o, TEOX S Ym TR AL 1T
DWW, TAS] 23 69%, THEM3GE ) 23 7%, 1%
D) 23 24%ThH o7z (n=29), BMRMIZIE TABHE
DESBERHTHZRLT VY, NEEOBEREE I
W, MED/NESRFIE, BPARAMEATLE Y] &
DFELRA B o T,

(BRI ATE) ICoWTIE, TRU S ) B X 2ED
7%, TECU7Z\ ) LB X T2FMN 22%, TRB A 1%
Th o7z (0=69), I OFET 1 FL-o7z0% N
il T61%Th-o7z (n=52), [JH « WHORIH] %7k
RIS 8%, [ZDfh) DEIEN31% Th -7,

Mk CHEA LIZ WE Ebh A Eukiss) 2o
TiE, TV 7 ML, ReBRIBREO Y 7 by, ThA L&
&, [B#FHTERVWRy K], [F—2a3—1) % (4
MR L 0 #EY) BeiFonTnwi, £, [hd LR
WE Bbhamtkiges) & LT, MRl LzY 754
=V T HERA, TR LANRTE S A —7 ), T}
ZU A7y — LT Dk, TRk PHS) % (B
HER & 0 Y AdHiT o Tz, Zofogtik &
LT, MR LV Kb D& 5 AHFEOLFEZRDT
ADFENR G- LR L, TERAVEIC X 2 PE% AR

10 23 6%, 20



ES|PRVS SRR IWNE S e

fLZ o7ZBRIC, | ATRIS LENTEBNWED Z &N

b5, [o2FAEDTHTNBMTE LESERR A L—
R BB 5 ZeNTE R (KEAF v 7D

BHPKEV) ] REBDH T,

5t

B D= — X E DT, KMk 3 fik
CRWCEMAMGRE % Fii L7z, fROMIND,
B E B 2709 ITH Tz o L EORRBAMT 5 2
O THE] 22 TWAZ R LNLRT, 2O
M) Z AR ONEDL LR 5 &, mlE %
BRTHEOEEBRENE NI ZENENITER -
TL b, N#EALOBEG T, BHERE LV & otk
BDIE I NENE ZANDRL IR, AEOFHEITE
BWME RTINS S, BEFZLMREDE D 2
FEEIFICZ 0, ABRECHRIERF 23T, A A
ST ERZT-0, B P05 -00aHEITH
HRbDTHAH, EE, AROMECENTS, &
BHPET R T TND 52 AD S 6, 61%H M 2= 3 2
TWo, ThEd, SRR CEEIE, KyEElE
B2V ORETIE R, 1997 IS HUTHRE AR A S
IR TT ALy 7 DLEOWEEE T —~IC, TS
2,010 NERMBRICTHEZ B 725> TODD, 60.7%DHE
PR ZFZ TS, B IZ B OERE & o
THIEBS TERNWIES S, ELARIORAETIE, /i
BEIZABGEICENT [R5] L&A TW5, BHH
LR B, TABEDESCBERH TH ATV 728
N NHOERZRD D b dHo7on, Jeilk Lz ik
FIEHEDORR AR E Ch 5 Z L AL, 18R
FTLEBE DY 27 BEWAIBREDO RN KL D
TBRICHES 72\,
ZRCIEHBIEDOH IR AT E RN 2720, fEabe
BHERAOWEEMIIH D DOES S, N#ESREIE TAF
Rl ThY, Tatry vy 7oalRkE) <, K&
DORIZIIMIFZRLA TV LEH HZ Y, BE O AHER
A E LI oBARED b7z & LT R
AEOMEITFGEE B & Lz RIFHAE T
TRV T, BEOFICHZBUT 5 LavZenas, etk

TiEZev,

F15E 15 (2010)

B L VX HLD0H D NMEFOHEFROTADOFER S
SRV L) BRI 2, LD
Y, A OTIERE )% 48 % 26kl & 2 R 211
FTIERV, BHEORNZMEY T, LB RtED
BITE BE T oTiEel, FIAFICH VIR,
= —va yERUNI LR bAEE RS 53T

5o TNMFOM4E) LRIET DAL > TE, A
ENEDHEBNRMNEG VR EBEB ) ) A TK
Y7pZ L12EEBEZTHNDDO0NE Lt

B AOEE L 13, BB OBRIZ NG 7209 Tk <,
N#EMB O TEEERH) 20 bHERTE 5, FinlaE#
EANF—L (LT, &) TOEER, 2=y N7
DBALR, £V HEAFBITESNTEZ, L LK
Bo [8x) 1%, (ERESRO (#x) PNMHERICR-
TENRNE S THD, 2=y MUREEOHIE T3
RCHAZFEOBEICADED ] Vo 23U Y FE
gL ZAH b D0, BBREIERL, THID 7 HNG
8 MFE TR, ZO®%IMEL AR L) X
JICLHD i) #RELTNWDHLEZALHD, £
DREFERL DOV EMTIERVDR, 272 TH1H
DIWABIRE > TWD5E, BREITH « B2 E#L
BBLEBEBI o TN ZLITRDESITAHK
RIE] PRSI TWD B2 OEBOHRIC, @ik
EHICOTTZ0, aRy MNEENT D £ TORM A FE
SLEMRARE RHTZ L3 LV O TIEARNWE S
D0, BEONEIET 2 (R 0, EBPo T4
W &V BN DEZTHISE, ARBEROTZD 0
BEEREAITEE LV b L2, A R OFRAIZ S 72D
BAf - (A 240 U2 B o ficid Tk im B
MEWBEFAE) LML T2 & b
Tz T,

PERRIZ AR B 2%, A OFHE TITRME N HEICE T 58
RIEHICIRE LT ic b b 53, DR A -
VAPBIZH CTEBFEL TV 2 ) %, DERRAEHAZFIAL
TV bOWD R e T, B ORI b L

(2B 2 AR IR IR IR 22\ A, B A% L2 D
WTHIRB D AV Z L~ L ARFEIZ /e 5> TS LU
SMEREZ B 2R\, AREKADZ LI2T 2,

ﬂ‘::L

D,



ES|PRVS SRR IWNE S e

WEICH A LTV & E L, ERERASES
fse ik B ORI L BT £,

BN

CYBERDYNE ¥ #:> HP  http://www.cyberdyne.jp/

Pl A =2 —A(2009.8.27), [NEZHE_RDLN#ERR Y b
FRAF & #iiE = A 3BH % ) http://sankei.jp.msn.com/science/
science/090827/scn0908271932000-n1.htm

HOLE AT, 1997, BAT T AL Y TDA L AL
By O fdt B

TR A B2 8 o 2 —, 2008, SR 20 4R 2578
SEREFHA A JL 12> T http://www.kaigo-center.or.jp/rport/
pdf/h20_chousa_point.pdf

EREAREEE R~ DOEKAIMERE BT D
=—ZHEI
— & b ¥ EFREERIRABHS - EIRER
AR FEIRERZME BT 2 HE—
R B Fw
XL oIic

EROBUGICHEIET 5 =— X &R L, Thz R
HERRPE R I D 2 IR L, BERIERRBAFE O uhf
ERTZ LIS, EFEEBICBVWCEETHL, IO
L ORBMET, KFETHMESNT T& b S ERIEIRIE
R B - EBR R AR AL R AN AT ) C,
L L TCORZERMIT D701, HEHIRERIC
BIE=—XER/ELZOBNEIT o7z, L LT
(T, AR BIEE R O A AL [ HAI RS 2
D= RTHOWTDT r— M FE LTz, £ DfER,
BEHOBG LV ELLIZNEO=—XR3H 5 Z &34y
Mol==h, TOHRIZOWTLUTOLIICE LD,
WM THRREIT 27,

SRR EIT o oD%, (DEEAIKREE, Q)8 -8)
1, G)EEAIDOIRLEER DT D DD 3 R TH D, Z
DI H)EQITFEAIROEZD 5 b [FHFI 1Zhhb
HHDThHD, FHLIL, EHl - ERHER - BREEAT 2
DIITINTZAFLEICHESE, BILEZRMTHZ &
ThHY, FAWIOMEEBE TH D, MEAITRIEREL,
BEROIER B GIEOF M, HAEIEMLEIN, FKmE]
TER DF 78 E2RRIREB R TE B D TULFROTH &
FES L DIC o TETNADT, 2TV A
ST ORAI L VD Z LIS D, G)EIEAINT DR

F15E 15 (2010)

DHL TRBER ) bbb boThD, Tk
EHELZDOLONHEELAEZHRIEETHDL, £
<L, MIHEBED & OB TREBLIAE N IR x 5 &
2%, (DEQITBE L TIE, BEfFOEFRIEEITT 5k
BO=—X, GNCBI L Tl 7n RIS B FIE L7
W, HERTDbDO~D=—X LT h,

SERI KR

FERIRRRE & 134T L B0 SERI 2 T DT
bD, WETFEELR EFERDIKD RWVEBERIIRT LY
WEDFETRRH Y, T TS EMEEEIT > T D,
WS E LI, fiskic b £ B M3 30 # A <
LWTHY, 1 FFZEDR 5%ICHT=5, 7272, 11K
DILITET 10 FEAILL_LOMFED & 2 o TR HEHIT
EAQITN

eI O— B % K 1 1RT, KA O T L—
ROBEHET 5 Z &Ik Y, SRS D, RICI
TRLTWRWART L— REEIR ST 2 HE LR L
TW5b, & LTSN EEARNIR 1 OO T
BMEND, BITRLET L— RICHiEOBR-E e
TOVORMER L R TS, ZD0H, T L— R
DN E, IXTRES U lio CREITREE L L
TWHLONRBURTH D, £z, S NIZ5ERITE <
BZOEEEATLENTEYP, EizflioTHRL L
DEELEZFETITORTNIER LR, 2k, 22—
T4 T ENTOWDEERIDOGE, IR 1T RIS,
=T 4 U TEE KRR IR D 72T, Wtk 3K
By 3 E T 2 /IR Z il K VIR L3S D4
ENRHONHTHD,

1 BERIRERE O D



FEI B P SR AR LR S
ZD XL, BUROSEAIMETIZ, FHERHO
PIRDLFIEEBLEL R -TEY, ZORBHRS
NHZERBENLDO=—XL L ThHbd, ThDH,
TL— ROIK - MEREETRT L2812k, B
g O BIE LT b— RBMENRVO), b L
<IE, 7= REAWRWBIOMIPHEIBE TE 20
Din, LWVWH=—AThd, £, HHIEEICENT
fiEfEd 2 EMBVDTHDND, KO HIZEH T
ML L DHEEE TAILATL Z LIXTE RN DN, L
Y=—RbH D,

SER U8

FERIEUIE © 44 AT & 3 0 BEAI A 401
D, s GERE LI L TERE) R
MLOWSFTlEfe G RAFE T L 2T D, Misk

12 X B0 250 $E~350 $E, B O g /R 23

5o SEAIEOIICIZFEIRO b0 L BB b D)
B0, FEIFRUIKREDFEALEIZILFN TR,

FERIE ORI T EER O N RN T 2 2 EMZ V0N
MECH D, FICABRTIZZV, KB LTV EER
LLT, WBDOHDHO, RENHa—T 473N T
WAHLD, RLLPNED, EEOHDLLORHIT L
D, FIF & ITEEAIREICZENTZER LOWED Z &
ThHY, FTEAZEOLLTVE ISz H D
Th D, FEAEDE FHCEBIORE) TILI O
BRI T L — K& H T TENEITH 729
B L 7 L— RHRAN—H LW A IR S iz,
=& 20X, ERRE T L— RS ERERRICHIE,

BEANL 4 DlcENTLE D,

ORI RMBERNH D10, BN TO=
— AN B, Tbb, HlifEERE L THBIIHE - T
DI LT < LD BERIEEIRE, £ LT, SERIOI ARG

BERIZ L o220 [EE L CTEIWr LT < b BRI
UHETH 2,

TIPY5 i NG
X, 1 e

FER D IR LR D 7= 8 DI
FERN D FE RN
Package) 3 — R R EDRy r—|

TE\NTC, BEAIL PTP (Press Through
AT, v

F15E 15 (2010)

— M EIZERESAERTHINTND ZENRZ 0D
T OEANFEIHBNAES CThH D, LrLRE= T
TAT A% ESEL12DIT, (AR % BEH
E—o0FInWLD (—afk) ZEMThbilTiY,
29 LAl FEANE PTP > — h 23 BHLD S

—afbsnDd 2 LT d, TORETIE, FEAID
R =PI A TWRNVDT, Ny r—U DR
2 TEBIELIIRER N 005 Z &2/ b, —afbbE
FOERNE, MExlcd X004 5-6 /B 7283, #
AN SRS S BNy A N

BERIRENCIE, REEEEILEIUGEEEFLZIA)
INTWD, ZOEREMMOER B, @y %

LATEERIER 21T 9 BERIREFITIR X720V T,
ZIEN ST D SCFHFBOCTRE TR EITZ < 7220,
ZOZFNCFER E EELAE D A N L TERAE
RN R7 7 ) BHATENTEY, Zhve i
WTEBRZIT S, ZOTATHONEITT — % ~—2 1k
SNTEY, ZTOHOKRRKRY 7 b7 bigfkEh
TWDA, FERIREOZNE ST AEH A>T, A
NT HIEETTFEE 2D,

ZIT, BFO=—XL LT, BAIORLERNEH
I TITOMBRLEENR WD, Thbb, §EAlZ 20
EEICANIUE, FERIOR L EOREEZITV, T OH
GIEmE Y, ZEMXF, Bk, BEREBL, 72~
—ALRAE L, TOMREEELERE LTHATD
wmchs (X2),

]

) = =3 28 7_:_9’\_z7 vﬁﬁi’:“u’ﬁiﬁ
= [P s w7 B

7

X2 SERIOIETEER D= DO D 7 1 > 7 X

Bbyiz

Pk, SERIMEB IZHB1T 5 =—X & L T()EEARIH
B, QBRI U, Q)FERIDOIEMEER D 7= D O D
3 IOV THRMN Lz, ZhbD=—XTHES< [E#F
B ORISR S AR, FEAIAT 23 BRIE O FHHIZETS I
HROTHEHEI Y, IREFSERHH B EROE H e &



ES|PRVS SRR IWNE S e

DIRFDOHFHEBIC LV L DRFIAS LD Z & 1272
D, BERCRETEIERL VoM B, LVE
BT oL Ebhs,

Eif3
ARERERZHEREDOT- D OREIZHIINTZT2
EE LT, KRPERPIFGEEAR - FHRT0EAE, R
SHIREBEEAIES - HE LRRSEA, B EfEA, AR
HERBESRAIS - e 2 RRESEA, SAR®EBLEE, (LESH
BEFEANE - 43 1 BARAE A, AR - Jl B -S4,
BRI L B E T,

320 %)) Area Detector CT & EEJE T i 2 If FEA
D FREME

EBSER AL DRESAE AR R

i

PHEEMEBIIRAEALIEIC LR 3 2 PR A (EEE T
JWe R . S8 Critical Limb Ischemia; CLI) Ol & A& Ay
THRMEE WO BEEIY A TWD, EIE TRE
DEBEIIHERPF, BITEF L B O ER TR
OTHEL, BICBEZEZ LTUBrd 5 & 5 4% Tk
72 VERIZ 4 NIT— A7 < 72 B & 5 B e BLik 2
BD, ZOT-OFEMAYZRMATHEIZ LY IR MEE L
258, KAl & 2 DB OZWRER LT L
+rTiEAe .,

A [E DA CHUE 8L 320 1] Area Detector CT Hiff
i, & CITATERET UL, BEIBNI W 52 THEE
TeD7, Bl & 27 < ST HiEY) e I =~ 208k
B E 2 Dh a5 9 2 T, M TEERIER
BH X DAMREMER S D Z b ol FIEEMIIC
MR L2 e R WRIEEIT S 523, A% ILFEFSE

IZX 0 HaERERISHATREE B 2 b0 TG T 5,
I. IZC®IT

E R ER AR R DRI SR S R 2 9
ZHMZREB L TWD, RIS PAZEMEENIREELAE 2 A2 A
T 25 TREE A (FEAE THE M A © Critical Limb

F15E 15 (2010)

Ischemia; CLI) DRk & A PHESGE LV D BB L IR
DALA TV D, A, [EBRER LR B g i
KRBT DR E BT, CLI BEICRIT D FGE
MARREZ G L D BRI TRWT 2 & 5 IR L
T, WEAFT 4 ANV AT LR (BR) O CT #HiifiH g
RIIZKR & RS % 52 T<ND AREMER D Z L &
HMole, EREINNGEKRIGHTEE R L TV B
BECTh D0, BIEORA DI R & HRERXT 4
AN AT HA (BR) BEFOEATOISH & rRetkic>
WTHRET D,

O. 5k

FRR Y A ROz 2 BERIZOWT, ERREREAL
KEERE  DIRILE S FHC BT 2IRRENEE R T 5,
FELHREAT 4 AN 2T L X (BR) # Area Detector
CT OISV TR T 5,

Im. &%
1. BRIRY A Rootaz 5 RE A

21 TR T~ & 2 REBIL, e 2 LT TR
— A MARSEIC R T 2 MR T D,

BEIBT 2 b OIMAEE, DAFFEZEC TP ZEM:
BREE(LIE 2 ERRETH D, Fox 1 XPHZEMBARE(L
FEDH T b R TEARE PRI & 5 i 2REIC K LT
NEANTERYMEATHND (K1), HEAE FHERE Mo &
FIIWERA, BATREICE < O EM THMED T
B, BICHIEAZRZ LUl 2 L& 5 FE%TIEk<
1 21T 4 NIZ— A7 < 725 L 5 BBRIRDH 5
(K2), ZLO|WEV L TFHRARTHD Y,

Z D7, FERRAZ MATEE 2T VRIS D T
%o AR BT C & 2 M N FAilT 2 FEHIC IR Y A,
FTHERDNA NAR i E A E DRI NA T Y v R
FMiziToTnD, ZOBb - & bEERME, KAl
HE L 22 D MO & BRI R 2 & R D2 W
Thb, THhLbLEZICED X S RMATHEZIT X
ORI ONERLINCTHZ ETH D, BIREE
{LHERE 2B+ 5 BEOMEREORME, LiIZLiE
BEOARIE NS REICREE AT 52 L TH D,



[ PR R fE AR AT 22

ZD7HBATOEE CT T UIE LIZREHIE S RE
T, FmMEERRELZIT o TH B EK & L
TEOREMFEEZMLIEE LTV DO E T H
DYEDIEN,

BUEMFEOIRIEZ W 2 BB 51T, R —
g E . (Ankle-brachial pressure index ; ABI) & [
%32 WL T & 5 CT angiography =° MR angiography 7 &
Thbd, FHFRIEI T D8, ARIHFELH IR DZ
WIREIIZIRA RN D D, ZhEHid> b L L TREMER
FIE (TePO2), BZRGIEEE (Skin Perfusion Pressure;
SPP) 72 E3d % (X3), #FIZ SPP XA MMED H 2
Wrik & U CRHili STV 5 2s, XL ERED» HHT
7> Smm BREDOES FTLAIABWHIRAWOBBURT
b5 Y, EHARZ LZREeRE LGHETE 50
ERFLEENTWAHDOTH S,
2. WEAT 4 ANV AT LA (BR) H Area Detector

CT O ARetE

CT IIRERDT v 7 NMALIC L DB W DIEDT,
volume renderig |2 & % 3D, MIP 72 & (4 % 72 ESREDNMHN
ENTEE, IHIC “—ODRBEEME AL, %
FATHR RTINSV Db & ICBHZE & 417z 320 71
Area Detector (2 ¥, 160mm DY 7 % 0.35 B OBk
AF % T 1 EEET 5720 Tl OB iE % 5 v
DEFIIKRIT DI EBARBICZR > TWD, ZHITE
DIERERE & & bIC, iR - MR A ATRBIC /e o 7,
BUAERMR DI BEIR ORI IS A E > T B Y,

COFiEER FRICOISATE, AR L7z Xk 5 7220
PRI END AR H DD TH D, EAMIZILE
HHRIDREM TN T BRI L iR E
5D THD, 1 ATODME O, sz iTid
HOTIFRL, —EDHEEAZ mass & UTRHiT25 8 D
Thd, L, MOOE % & TKTIE, Mk
WRHEZ X U DR X A I v VRERKE, £7-3=
IR NEEDEIIZRET D037 EL L OfFFRF X
SRENE- T D, Ak IS OMEE — > fif
WL TWOTIE, 22 TRV LU TORMIRED L
ISHISR, TSR AR EIC s E T D o L NIk B ATRE
PR TE T,

F15E 15 (2010)

1 EE PR M BE O/ R, /£ 3, 4 BREIWi o
TRPE PR FE

100
80
60
40
20

() HRH

T o EEEMEEE
0 5 10 15
BEFAR ()
X2 A FREILBRE OAMTH, 1 FE% T 80%LL
T, 5HHZETIE 50%LL iz > T\, (TASC
II, 3CHk1 &L9)

3 JREEFERIERS, SensiLase PAD 3000,
(IXHATFT 4 HN N7y RED)



ES|PRVS SRR IWNE S e

V. Z%

W8 320 3] Area Detector CT i, & ZiCimiT
FETUL, Bz 672 < THEROD, Bl
ERERS ENTHHEE R I =~ 2OUWALITE 2
RODEHWT S5 AT, MO TEERERE 525
AREMER B D, —F, ERAOHEMAE, Lo bT UK
MRE, PR & F 2 E MR LTI R T R
LRV G L2V, EEBEKRY A FOXLE LT 51
WITM22 DN EAY B LD HMN S 2B & ZATH
Do VAN R 7 #—DOE R 4BV THAMBII 217> T
W, BOTIEEIN OB RgT, Fhvk LS BRRR
HAT 20 WKW >TWND & W) BifafE -7
B, EFEELERTA RO OERBE L2TdEes
RN EBRILD D LR LT,

V. wEw

320 %41 Area Detector CT Hff7 & BIRIGH U, BHIE Tk
i MR H T B8 LV MR BB O A 2 AT AEIC 35
ZEEAFEET D,

BEE
ZD&) R E G XA TT S > BRSO ST 2 12
T L BT £,

BN

1) Norgren L. Hiatt et al., 2007 FRG, on behalh of the TASC II
Working Group, Inter-Society Consensus for the Mnagement
of Peripheral Arterial Disease (TASC II), J Vasc Surg, 45,
S1A-67A

2) FHfivE A D, 2005 EIERE ML OZW - BRI T 5 L—F
— K 7" PV2000 0> 1t — Skin Perfusion Pressure Il &
D FEFIT OV T —The Japanese J of Plastic & Reconstruc-
tive Surgery, 48(8)

3) WERAT 4 IV AT b ARK&FE, Aquilion ONE Area
Detector CT /X7 L |

F15E 15 (2010)

Clinical Application Using Anti-CEA
Monoclonal Antibody 1B2 for Colorectal
Carcinoma Imaging

Department of Digestive Surgery,
International University of Health and Welfare
Shioya Hospital

Akihiko Takeda, MD, PhD.

Key words: monoclonal antibody, radioimmunoscintigra-
phy, colorectal adenocarcinoma, carcinoem-

bryonic antigen (CEA), imaging

This study was supported in part by a Grant-in-Aid for
Scientific Research (#16591298) from the Ministry of

Education, Science and Culture of Japan.

The hybridoma technique, via the cell fusion method has
allowed us to maintain a stable supply of monoclonal anti-
body with specific characteristics.' Accordingly, cancer
diagnosis and treatment has been attempted using radioiso-
tope-labeled monoclonal antibody.>** The characteristic
parameters of the antibody, such as specificity, immunore-
activity, and affinity are considered to play important roles
as key factors in the success or failure of this method.

However, no report has yet appeared regarding the man-
ner in which tumor accumulation of antibody and the ki-
netics are affected, following clinical evaluation of anti-
body, based on characteristics in vitro. The aim of this
study is to develop the clinical application as pilot study for
the diagnosis of pelvic recurrence of rectal cancer was at-
tempted to show the clinical usefulness of the antibody

selected based on the fundamental studies.

1. Antibody preparation

Murine 1B2 antibody (whole body IgG) was produced
and subjected to quality control at Immuno-Biological
Laboratories Co., Ltd (Gunma, JAPAN)® and some kinds of
preclinical toxicity evaluation using animal model was
performed, resulting that a significant margin of safety not

to exceed toxic doses was claimed.
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2. Labeling of antibody with *™Tc
Antibody was labeled with *™Tc using two stage proce-
dure by the technique of Mather and Ellison.®

(a) Reduction: the monoclonal antibody 1B2 was radio-

labeled with *™Tc using a 2-mercaptoethanol (ME).
By ultrafiltration, the antibody was concentrated to
2mg/ml. Add sufficient 2-mercaptoethanol to provide a
molar ratio of 1000:1/2-ME:antibody. And incubate at
room temperature for 30 min with continuous rotation.
The reduced antibody was purified by gel filtration by
Sephadex-G50 (Pharmacia) using PBS as mobile phase.
The adequate antibody fractions were selected to freeze
immediately at -20°C to stock until use.

(b) Radiolabelling: the antibody was labeled by the addi-
tion of *™Tc, stannous ion and a weak complexing
agent such as methylene diphosphonate (MDP).

The MDP solution was reconstituted using MDP kit
(Medi+physics: Japan) with 5 ml of 0.5% saline injec-
tion. Add 50 pl of MDP solution to antibody and mix
well. A large amount of *™Tc-pertechnetate was added
to antibody/MDP mixture to wait 10 min. We will later
check the labeling efficiency by chromatography using

ITLC to confirm to be >95%.

3. Clinical cases and imaging

Five patients (all males, aged from 51 to 72) were se-
lected (Table 1). All of patients suffered from recurrent
rectal cancer, those were all proved to have adenocarci-
noma by histopathology. The recurrent site of cancer was
three patients of the pre-sacral spaces, the others were
pre-urinary space and mesorectum. In three patients, recur-
rent sites were surgically removed after radioimmunodetec-
tion. The amount of antibody used was 2 mg, and the ra-
dioactivity of *™Tc was 30MBq-45MBq. Radioimmunoi-
maging was performed with GE STARCAM 3000/4000
SPECT system, then an intravenous injection of *™Tc la-
beled 1B2 antibody diluted in 100 ml of 0.9% NaCl solu-

tion was administrated to the patients. The anterior, poste-

F15E 15 (2010)

rior, left and right side planar static scanings were taken 6
and 48 hours later. This study has been approved by The
Ethics Committee of Medical Faculty of Graduate School
of Medicine, Chiba University and all patients involved

have given informed consent.

4. Histological evaluation

Operative samples were also assessed histologically. The
first phase included H&E staining. Removed tissues were
investigated by an immunohistochemical method using
anti-CEA antibody (Anti-Human CEA 1B2 Mouse MoAb:
IBL Japan) and mouse IgG antibody (Anti-Mouse IgG
Rabbit Biotin: IBL Japan). Immunohistochemical staining
for CEA and mouse IgG was carried out using the

avidin-biotin-peroxidase complex method.

5. Immunodetection and imaging

Based on these fundamental experiments, we decided
that antibody 1B2 was most sensitive for the clinical use
among three antibodies. As shown in Table 2, radioimmu-
noscintigraphy using 1B2 was conducted for five patients
diagnosed with pelvic recurrence of rectal cancer. The
maximum diameters of the tumors ranged between 3.0 cm
and 6.0 cm, and the dose of each antibody was standardized
at 2 mg. Patients were dosed with *™Tc labeled antibody,
for a total radioactivity of 30-45 MBq. At 6 hours after
dosing, images of the labeled antibody were radio-graphed,
and the recurrent tumor lesions were visualized as hot spots
in all cases of pelvic recurrence of rectal cancer targeted in
this study. Although the blood CEA concentrations ranged
from 3.1 to 3821 ng/ml, demonstrating a fair variation, the
medical findings upon scintigraphy were not affected. The
9mTe labeled antibody was cleared immediately after dos-
ing, becoming impossible to detect on the radiograph at 48
hours post-injection. In the three cases of recurrent lesion
excision which occurred after the imaging, immunohis-
tological searches were conducted to confirm the accumu-

lation of the monoclonal antibody inside the tumor, using
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anti-mouse IgG antibody, showing IgG accumulation inside
the tumor in all cases. Fig 1 shows the immunohistological
image and findings of a typical case (case 4). Recurrent
lesions of high intensity (T2 highlighted image) by the MRI
examinations were recognized over the sacrum (Fig 1A).
High isotope accumulation was recognized via scintigraphy
(lateral radiograph) at 6 hours postinjection of the *™Tc
labeled antibody (Fig 1B). High expressions of CEA (Fig
1C) and mouse IgG (Fig 1D) were detected via immu-
nostaining inside the excised tissues. The patients” white
blood cell count ranged from 3760 to 7960 per mm’ during
72 hours of antibody administration. The relevant labora-
tory findings were all negative or within normal range.
Significant toxicity or symptom was not showed in all

cases.

6. Discussion

In the application of radioimmunoscintigraphy and ra-
dioimmunotherapy using monoclonal antibody to perform
the diagnosis and treatment of cancer, it is essential that an
antibody with both affinity and specificity for the cancer
tissue is administered. In addition, it is also necessary that
the accumulation of radioactivity be higher in the affected
lesion than in the surrounding tissue. In this study, the can-
cer specificity, immunoreactivity, and affinity (i.e., the
characteristic parameters of the antibody) were measured
using a cell binding assay. The tumor accumulation and
kinetics, as well as the correlation between these two char-
acteristics were then examined using tumor-bearing ani-
mals. In this examination, the characteristic parameters of
the antigen (e.g., the labeling conditions and the trans-
planted tumor) were constantly integrated. Regarding the
host response, it was reported that the expression of HAMA
began at around 2 weeks after dosing’. Accordingly, an
experimental system designed for completion within a
week was established, in order to eliminate this influence.
According to the results of the binding assay in vitro, the

affinities of the three kinds of CEA-specific antibodies

F15E 15 (2010)

Table I Characteristics of patients underwent clinical
application.
PT;‘;:M Age Sex Site of cancer Surgical pmcedure(l(l:;;:l) C(ﬁ}:;
1 59 M (e (-) 3.1 01
2 51 M et (-) 3821 261
mph node
3 67 m Dmehnode  APRA 542 292
Presacral tumor
4 51 M g extripation 247 680
5 72 M [Presacral TPE 514 0.1

space

APRA :abdominoperineal rectal amptation
TPE:total pelvic exenteration

Table 2 Results of radioimmunodetection
Patient tumor size  Dose of Imaping T {aining
No. (cm) 0T / 182 maging Immunostaining
1 50x45 2mg/30MBq (+) NT
2 45x40 2mg/30MBq (+) NT
3 25%x20 2mg/40MBq (+) Positive
4 6.0x55 2mg/45MBq (+) Positive
5 30%x25 2mg/45MBq (+) Posltive
NT : not tested
1) : immunoperoxidase with mouse IgG
AlB
c|p
(C, D; x 400

Figure 1 The representative case (case 4) is figured in the
T2 highlighted image by MRI examination (A),
high isotope accumulation in immnoscintigra-
phy (B), the representative fields of human CEA
(C) and mouse IgG (D) expression by immuno-
histochemical staining of surgical resected
specimen.

examined in this study were nearly identical, whereas the

immunoreactivities exhibited significant differences
amongst the antibodies. The in vivo and in vitro results
regarding the tumor accumulation and kinetics of the anti-

bodies were compared, indicating that antibody tumor ac-
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cumulation varied with immunoreactivity. Alternately, the
possibility is suggested that antibody affinity affects the
excretion of the antibody to outside the body. Although the
data is not shown, four kinds of CEA non-specific antibod-
ies were also examined concurrently. Those antibodies had
nearly the same immunoreactivities, but different affinities.
The internal behaviors of those antibodies exhibited a delay
of clearance, due to high affinities, leading to an increase in
physiological accumulation (i.e., the background radioac-
tivity). We were already able to demonstrate that differ-
ences in antibody specificity, immunoreactivity, and affin-
ity exerted a significant effect on not only tumor accumula-
tion, but also antibody distribution®. Based on the prelimi-
nary experimental data shown above, antibody 1B2 was
selected as the most appropriate CEA-specific monoclonal
antibody for radioimmunoscintigraphy. For cases of clinical
application, informed consent was received from each pa-
tient in accordance with the recommendations of the Chiba
University ethical committee on the safety examination as a
preclinical examination. Five clinical cases of local recur-
rence of rectal cancer following operation were targeted.
Generally, the diagnosis of local recurrence tended to be
insufficient in terms of qualitative diagnosis, relying exclu-
sively upon ordinary diagnostic methods (e.g., CT or MRI),
due to existence of the cicatricial tissue following the op-
eration, and the anatomical positions. Some reports have
appeared regarding the use of labeled anti-CEA monoclonal
antibody for the diagnosis of pelvic recurrence of rectal

cancerg’ 10, 11

. However, there found to be no reports on
studies of clinical application, based on prior examination
of the characteristic antibody parameters and selection of
the theoretically most appropriate antibody. In the results of
this study, significant accumulations of the isotope in re-

current areas were recognized in all of the targeted clinical

cases, suggesting the clinical availability of the selected
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1B2 as well as the importance of the fundamental ex-
aminations applied before use. Furthermore, a high level of
CEA expression, and the accumulation of mice IgG in the
excised specimen were recognized immunohistologically,
supporting results regarding accumulation of the antibody
in the tumor. In conclusion, based on the results of this
experimental model study, it is important to undertake pre-
clinical examinations of the characteristic parameters of the
antibody for clinical applications, in terms of the reduction
of irradiation in normal tissues. Furthermore, preclinical
examinations are also essential in ensuring reproductivity

in the radioimmunodetection for cancer.
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