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ABSTRACT: We prepared a ‘Stroke ADL Prognostic Assessment Set (SAPAS) employing the SIAS and FIM
cognitive items as indicators to simply predict ADL in an early evaluation step. As its characteristics, the prognoses
of the BI items can be individually assessed, and the Neural Network (NNW) is used to derive functions. An NNW
regarding actually measured SIAS and FIM cognitive items as input variables and BI as a target variable was
constructed for each BI item, and ADL-prognostic factors (predictive factors) were extracted. All combinations of
predictive factors were substituted as input variables into the constructed NNW, and the target variable, BI, was
calculated to correspond the combinations with each BI score. In addition, the longest period with an improved
predictive factor out of the ADL items was regarded as the predicted ADL-improvement period. Regarding the
procedure, the predictive factors were measured as the initial evaluation, and the presence or absence of their
improvement was investigated by functional analysis of the brain. The predicted score was corrected with the
predictive factors, and BI corresponding to the combination was derived as a BI score representing the ADL
prognosis. SAPAS analyzes the brain function by reading cephalic CT, and predicts BI with regard to the predicted
combination of SIAS and FIM cognitive items, for which localization of the injured region in the brain and
predictive factors regarding brain function and the accurate judgment of the presence or absence of improvement in
the predictive factors are necessary.
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EE : YIRS TS C ADL PRAHERITE %, SIAS, FIM RAHEE 2 HAME= & L722e$ ADL T# 7l
v b (SAPAS) zZ#lfE L7z, £ OFIE BI £ H O P& 2 E5IZFHE T &, BEEHIC=2—F v %y FU—7 (NNW)
EHERT DL IAICHD. TR, FER L7 SIAS & FIM B & A )24, Bl # HRYZA4 L 35 NNW % BI
HH ZLITHE L ADL PR TPHIKR (PRI 28, KICTRIRFO2TOMAEDEZ AL L L ThIoHkE
Lf: NNW (ZfRA, BRAERTHZ BLZH T 2 2 L TPHIRTOMAEbE L BIRHAOZ 27 axis S8, %
, WE L7 —% L0 ADL £#HH O FHIN 7B A RO b 02 @R L, ADL O FRIZEERME L. R
(£ I, TRIRFZ RS L CRIE L, Ol 2 MEERE T IC T, PRS2 Aa7ICTRINFZ2EIEL
TEZOMABEDEIKIL L7z BLAE L, 22 ADL T#%Z7~d Bl 227 L7222, SAPAS TiF, IEﬁK CT O£l T
MEERE A 04T L, FER TR S L2 SIAS, FIM BAHH OMAEHOETBL A2 TRIT 2. 207y, MEEmA L T
IR OREEREREZ I S L, TPRIRFOSEE " SHIWT &2 IEMECAT O REDNH 5.
F—U—F: zEd, ADL, T

oI (1) ADLZ, BIXFIM 2 FOMBE AT Ts
- ENDHOTIERL, Hx OEEROEFRHES
BEOBREIEE, H A ATRTEE) (activities of I Rl Ko TEE7 ADLTEH 23 872 5 72 O
daily living ; LA, ADL) O F#% % THIT 5124 FHNZTFHIENDRELDOTHD EOBAEND
720, BREBANCHES LTfThbnTnad Z &3 ADL % THIEHGIE, ADL HEE @B Tl ¢ &
Uy, BRI ES < ERE” (evidenced-based HHDIZTH.
medicine ; LA, EBM) T% [H#HOEFE R (2) FIHWEHMmIZZ < ORI 2 E#I < Z & BRI
SR U IR OS2 st L, BE OfiE# 720 D05 HBIEOHFERIEIZ BT, @i
REMAZMB L7z BT, SRR ATEH L M CEAZENEETHD. £ T, Haerkm
TEREZITHZLIV LEaRTWD LT, BB 1%, ZHEHNZRMNETHEERE OFMEEE & LT
AZSETDHHOTIHRVN, TNOATTHRE EDOf/NROIH B %a%‘ 8 B | L IRR F] CRTA
HER 2 13— —Fl O EE AR5 & 158, €0 TE 5, AP BEHE B E SR L (Stroke
FER 2 HAT T DRI E B IC D > TEBET Impairment Assessment Set ; UL, SIAS) &
HVENRHS., L LHEAIOBREIZTETEA F— L7-. ADL FFfiiE, /ri#fE THE L A 27 kg
A— ANORERZFFH> I T, 2TCHEITIER D3N E PRI R OFRZEIT XIS T & 72 WAl REME
N R E & > T ADL T 2 HEH 9 Difr&2 £ N5 FIM EHIEA Z VT, Aa 7 HEER K
ZENMETHS. £, ADLIE, N—kILiEK & < PRIFER OFREITRIGE L3 0 B &2 vz,
(Barthel Index ; LT BI) <CBERERY H 72 A L22L BLIZITRBEIHEAE B2 &b, ZDW
7% (Functional Independence Measure ; LA F, FME A FIM IXRMEB oA ZFH L. 2
FIM) 72 EOMEAT TREND LD TIER L, 715 SIAS, FIM % fDIE H, BIZZM{E 5 & LT,
il 2 DFEEEROEFERLHESHERICL > THE Bl FHEHOPE THICSLERKY (ADL %7
72 ADL AR 5720, ERlicTilcns~ WK ZfHL LS & L7z, ADL 7% FHIK 1
EHOTHD. £TIT, BCOEITER MY #hHIZIE, SIAS & FIM @850 H 2 A A%, BI
BB Cfd 12 ADL T OHERI T, 2o, EMNERET OB =2 —T 1%y N T —
BI /R &7z ADLIEH 2 BN TR L 5 2 fM2s 7 (Neural Network ; LI, NNW) #Rz=i{=k
a4 Lz ADL 7% Tl —v THdzs 2R L L LT
ADL T #%#HfiE v b (Stroke ADL Prognosis (3) a7z ADL 7% THIERFDORAa7T d
Assessment Set; SAPAS) | DO1ERL & A7z, MAEDHIZE->T BI FHEHO AT Xt &

o e g 4, KO ADL TEETIT S0, i
ADL F@&-FARROIHOR Hi 5707 ADL F4 W T-0% 27 Ofina b
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Table 1 Brain damage locus and the damage brain arteries of the subjects

Pons 3
Frontal Lobe 4
Parietal Lobe 5
Corona radiata 7
Cerebellum 3
Damage Locus
Thalamus 17
Putamen 25
Temporal Lobe 1
Watershed 2

Posterior limb of internal capsule 1

Basilar A 3
Prefrontal A 1
Anterior Parietal A 1
Posterior Parietal A 4
Precentral A 2
Superior cerebellar A 2

Posterior inferior cerebellar A 1

Damage Artery

Thalamogeniculate A 17
Lenticulostriate A 30
Central A 2
anterior choroidal A 1
Angular A 3

Recurrent artery of Heubner 1

medial striate A

The brain damage locus and the damage brain arteries assumed it a total several.

"A" is abbreviation of Artery.

& Bl KHEEHDR a7 & OBMRZ KRG D M5
WD, ZOMEHTIE (2) THEE L NNW 2
fhitt L7z ADL $# PRIKF D2 27 04 TORM
HEEEANERE LTRAL, BIIEHTH
5 Bl ZEETAHZ LIk THHaTHZEEL
7-.

(4) ADL F# PRIK 128 LT, Ok
BL Bl FHEA2T7OMBREHLNZLTY,
ADL F# PRI FUdEF O &AW Lane 7
BRITTHITX 72\, £ 2T, ADL T#% TN+ &
L CHity &7= SIAS, FIM 58%01H H O i RE
fEEHEHEE 2 v o — % W E kY E &
(computerized tomography of the head ; LI T,
HCT) %3, b LTo RGN & 2 Hhishst
T5ZLT, THRTFOLESEZHETDHZ &
& L7z, HCT %5 Lot LI MBS &
ADL 7% VIR O RN —H L T
X, ZOREEOUEINEL KL, ~—ETh
MTSBGEDOAREMEE B 2 5.

(5) ADL 7% TR 7O dE L, $iatm
PR FEREBNS KD e R ATREMEZ B L, U
v T — g CORIEREE IEGERE R & D Ik
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EK3OLH Y, FHEFHTEEHANDL Z R0 T L
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(6) T TR 2 SEhid 2 REl o FEHE & L C,
FIEND 1 7» ANBRB L TWD Z a2 s T
%, 2R AR RE Y AN AN B FOMd A, 2
XTI EORRIR B AT TR Y, ik
REMIEIC A EE R BEHEZ N L, TIHETHRE
SNDRFADNFIE N DRIEA D 1 Hik 798
ERNTWVENLTHD.

VI EOE AR E 2T, ThdZEd ADL T# 4
£ > b (Stroke ADL Prognostic Assessment Set;
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&, Ve 44 4, SEYERR 7162132 Ch o 7=,
72, EIEIT 33 4, MHIMIT 33 4T, MMEE
X, G2 384, EN284ThoT-. B, K
G & B E M 1T Table 112757

I

SIAS, FIM i2%n3EH, BI OHIE %, PR R
IZBCEEN A LN D RITHIM Ao TR L, 3 »
H [ CREmAS o NME IET 5 F T HE i
L7z, 72720, BBHICHBIESLY B T—
a2 > ORIEZR E O T IRIE R TREAM RS R ME T
L72bDIEZEDOR R TT — X INEEKT L.
O ORRFHIFE R DL D, SIAS & FIM 7841
HH & ANNEH, Bl # BROEHET5 NNW

-
—

(SET V7 b v = 78 NeuralWorks Predict
Ver3.21)  BI %10 H THEZE L, BI 420 H © ADL
FTHTHINFE2RE L-. £72, Wi L7 ADL
FHTHEFDO AT DOETOMBEELEE A
TS E LTNNWIZIRAL T, BIETH D
Bl #EHHOA 27 ZHMH L TxILSED Z &I
£V, ADL ¥#% THIK & BI#HHE DOHSE &
DOREARZ I S /M2 Lz, ADL F% THlK kD
AIEEIETE, ADL 1% TIA 1 O IMEERE JRTE &
HCT %#i52 L Cobr L7 IR IEERNAL & % Lhik s
MTHZ LT, THIRTFONENREZHETHZ
L& L. ¥/, BI&HHE D ADL 7#% THIKF
WEMMPREDO LD ZEIR L, SEHM N E
(LT 2HEREN N & 2R L. SEEHENE

Table 2 ADL prognostic factors of each BI item extracted in NNW

BI  SIAS1 SIAS2 SIAS3 SIAS4 SIAS5 SIAS6 SIAS7 SIAS8 SIAS9 SIAS10 SIAS11 SIAS12 SIAS13 SIAS14
. . U/E L/E U/E L/E
Bl Item rf;jf}; fiilncgtf;‘n ﬂI:;i;n eXIt{::Sei;m Foot-pat muscle  muscle l;]';'EI]{ ]ZI)J’i‘}%{ light light poIsJi/t}izon poIsJi/tEi:on f]{;gf/l
tone tone touch touch
Feeding O (@) (@) ©) (@) ©)
Transfers QO (@) (@) @)
Grooming O (©) ©) ©) (@) ©) (@) ©)
Toilet Use O (@) O O O O O
Bathing O ©) O @) ©) O O ©)
Mobility O O O O O
Stairs O O (@) (@) (@) O (@)
Dressing O O O O O
Bowels (@) O O O O
Bladder O O @) O O ©) O
BI  SIAS15 SIAS16 SIAS17 SIAS18 SIAS19 SIAS20 SIAS21 SIAS22 FIMC1 FIMC2 FIMC3 FIMC4 FIMC5 prediction
Visuo- . fmprove
Blliom oty Pain vy 1R spatal speeeh (B SO i T g Memory
deficit M)
Feeding O (@) (@) (@) O O (@) O FIMC4:11
Transfers (@) (@) (@) (@) (@) O (@) FIMC4:11
Grooming (@) O (@) O (@) (@) FIMC4:11
Toilet Use (@) (@) (@) (@) FIMC4:11
Bathing O (@) O O @) O FIMC5:11
Mobility (@) (@) O @) (@) (@) FIMC4:11
Stairs O O (@) (@) O FIMC4:11
Dressing O O (@) O O O O FIMC4:11
Bowels O (@) (@) (@) (@) (@) (@) (@) (@) FIMC4:11
Bladder O (@) O O O O O O O FIMC4:11
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L D B2V B SN 8A0E, wICEiE M
NEMNST-LOEFRL, FEICHRNTZ &8
L7z, BlEDOFHELE FIEEZEE 2T SAPAS (2%
L.

BT —FIETIE, &, HREICZORM
ZHISET, @E OFLE LT SIAS, FIM 7841
HH, Bl ZHE L, MIERTZRICHHBR LM
JEEZHPLRE S, £, RIS -T
I~V R ESEBESTL, T X NER A E
B O B R ORRESE T T 2.

S

K A4T) O ADL T FHIA 13, SIAS
o [ EfoxEinEE R (SIAS2) ) [FEGIAL (1)
HEEKAE (STAS4) | [FIefiEaE (SIAST) ) [T

IRl S (STAS9) J T R BAS rr i (SIAS14) )
(g A5 (STAS18) | I {f] K R DY 58 7% 5 71
(SIAS22) | » 71HA & FIM #8n1EH o [HfiE
(FIMC1) | Tt=iysci (FIMC3) | IR
(FIMC4) | 521 (FIMC5) | ® 4THH L 725 7=
£7-, ADL P#% THIKTAa7 & BIO KV
BT A a7 ORIk %4 184,396,800 i V) THH
L7z, TAKERIA T (2810 5 ADL & THIIK 1
D RUGEWINE TRTEMEREE 1) D 11 » A T,
geEMM A RAUL S 2 BRI o 72, [FIERIC,
fthod BI FIHH OfERZ2E X H L7z (Table 2).
B DfERZTIC SAPAS Z{ERL L7- (Fig.
1). SAPAS!E, ADL 7# THIA & LTt &
Az SIAS, FIM #R%nIH H O Rl R O G
& NNW 2 HEH 7z BL A 27 Z2xfs S8

Factor Period from |  Prediction
Bl item ADL Prognostic Factor dependence | Present BI |Prediction BI] "';‘L’::;’]{;;" the Onset | Improvement
BIL h ™) Period (M)
SiAs21H ¢
BT
. [siast2[ -
3 SIAS9-2 : @
: SIAS14-2 :
. [siasisgd -
B SIAS22-3 B
F e
: FIMC3-7| :
. [FMosT
8 FIMC5-7 | 10(®)
- - 5@ | 15@ | 11@ | 3@ | 8®
Mobility PIASZ1H___¢
SIAS4-5 :
. [sias73| ¢
— [siases[ - @
. [siasiad -
. [siasisgd -
. [siaszed -
F e
N e
N e
: FIMC5-7 | 15(®)
Memo
Fig. 1 Entry example of SAPAS practice
@ ADL prognostic factor measurement by initial evaluation
@ BI measurement by initial evaluation
@ Derivation of factor dependence BI at the time of initial evaluation
@ Modification of ADL prognostic factor which can anticipate improvement in a CT image
® Derivation of factor dependence BI corresponding to assembly of emended score of ADL prognostic
factor (Result of ADLprognostic prediction)
©® Prediction improvement period is the number that deducted period from the onset from improvement

period
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TW5. VIEHER 1%, ADL P#% THIATTh
% SIAS, FIM #AHEH 27 i LZED A 27 O
FAEDOEICHHGE LT BI £HEE A a7 2E T 5
Z ETHEDORFATE Bl Aa7 B3R bnb.
ZFFEREDO ADL #2871 & OTEEESHTICH A AT
b5, EEED ADL GEF & SAPAS O Rz Tk
M UT-3A1%, SIAS, FIM #MEE TREN
HEEDANAOMENRH DL Z L ERLTNDL I L
(272 % (Fig.10@®). ADL T# THIKF 2345 %
BT 2 D 0NE, ADL T4 THRIIA - D Ak RE =
f£& HCT %%t LTl L7 idiRE &t 3%
ZETHIWT S ToRRESEX, WENTH
SNBRFOARTEEIND A TIEIEL, EIE
L7= ADL T THIKF DA HE It LT
WARFAEF BI 2AaT7 2Kbd5. T EkT
HNanz Bl oxa7 /s (Fig1l@®). Z o
& X HERON, ADL T THIK 723078 5 ik
ERAL, BMIE OEETE T D0 EHR L, HCT
BT X DR, SEKIME ORER & RE
L C, ADL T TR -2k o> Al 45 % (B 5 | f] 1
THZETHD. HCT wiise LTHT L7-MiE
B & ADL T TR 1 O kiR ST —
LTV, ZORTFOUEXREE L fEr L, R
—H ThHIILEDOFREMEEE 2 5. ADL 23\ D
FCUEET LT, BIEZ RN SE 5 ER AR
W L EEGR LIDUE T — % ORI % “UEfs
AR L L, BRENLOHMZZELGIK L, *
DOENYGERRE LTSRN (Fig.1©).

HITEMETFHICHITS

SAPAS {& Fi (e

UEFD 70 5m%M% B

W) WeREZE A5 R R

(BE)
FAEND 3 7 AR, A E TR, A7
FXPEBR AR REL, 7 b T IRGERTE - TREBER R
SRR, AT 10m FIRE7Z2N H 4R
TG IXERCHZE.

(SAPAS % F 7= 44T H LTI
Step 1: SAPAS (25T H/KFEmAATRES D T-H|
K2 gIHEHiE & U CTRlE. #RIEK 100 Z &
< Ipoiz. Fi=, BLIZEBIT 5 BEDKFERE AT A
a7lx, 5&72-o7- (Fig.1®@).
Step 2: ADL T T I 1 DOFAMRE H & & OFL A
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HhRITxS LT BTEDR 7k BI % SAPAS
IZTRD D, AJEFITIZZE DA DENS, B
TED R 1k A7 BLIZATB) (BI10) & 725 (Fig.1
@).
Step 3 : BUEDRK F&AF Bl & BAEDHATHLE
e U7 R, RfF BIL & BUEIZ IS TRREDS
o, BAEEND L THIIEDOHRITE N E I
T Efrsnsg (Fig.190).
Step 4 : ADL T THIKF235%, ST 508
& HCT #ess, HAric TErd 5. AEF]IE HCT
(Fig.2) ZpArofES, L.ORTENRPAZE S B 2 5
b . FLETEINRIE, HORTEIO T & HETEE R
XEEEE T LR TH D 0 Lk,
Brodmann O KIMEZEHIK W2 X 5 Aread D
N, oF D, B, BHEO 1 YGEBE A L E T
HEEEEMEEINTWA LD LI Tx 5.
THRGEEEE & R AMEE I N TV D S22
Ti%, HCT THfETRWZ LD, BMOA A
S CiEZe <, HFOEIRO MEAME T LTV 5
72 EDAT S DR IRNC X 5 A B i RE AN 420k
RE&CHIlr U7, DBk, Aread @ B, ©F
D, T 1 REEZ BT 5 & & IR
Do % HLMEES XEL LTl Y 10, BUE & —#3
L. s Ly, ADL TP TPRIRTD B, Bk
HEREICEA T 2 b OIFBR A MERF L, THd&ReIXoe
RN EE T2 Il L7z, SRR LTI BUE
TR, Ak bRV &l L7z,

Fig. 2 Head CT image of a case
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Step 5 : Step 4 DHTHER XLV kD ADL F1%

TR F O iR R4 Fig1@o T < PAELZ.

Step 6 : Step 5 DFEFDFAA O K U7 F
K DOKT#A7 BI 2 SAPAS L v E X H{J. Stepb
DOFEROMAE DT, WG Bl I34317H
Sr (BI15) :72% (Fig.1®).

Step 7 : THIELM T SAPAS THIE I L7-tk
EEEABNORIENLOHBEEZZ LI Z &
TROD. BTREADOUGEEESHIT 11 » AT
bV, AIEFNL, FIENS 37 AfE L TW\WbH 7=
O, B OUEMRIT 8 r ARIE WS Z &I D

(Fig.1®).

Step 8 : MREFHMN « ASEFI D AT B SLEE T
SAPAS LV, “5225 8 # A% E CITHTIZENL
T57 Lo kD,

(BRI RS )

FIEND 10 & H 250 U7k (T TlEF
X0 7 ARGEKER) T, A LBEMERRE & A
FXME R T AR BRI IR A7 LT b 0D, A5 Pk
R & A7 B PSR EE I EE L, ST b 2
T ERICAN. L, BRTR b ARERIRIE L 72 o
7.

% B

N AR D Fr 7 & TR SRR B b B 6D 7o AR
PR 0O ADL 4% IR D ol vl 43 H BT &,
MEZAEB] O R RE 2 EfE IR L7 B CHUE L
EDOZRBRANCE O L TIThhvdaRE b0 EH
265, SRIZEOFEE LT, HAERNEGLE
IR CEHIZATTE S HCT ZHW sy, FIHH
HE T & U IE B W 5 05 T g 1 8 (magnetic
resonance imaging; MRI) <CAZR S n ifn 4 1] 1%

(magnetic resonance angiography; MRA), i
BT Y VEB R EERHWD &S BICHRT
boHERbNS.

AR TEFNIRT L, FEEIZ SAPAS ZfEHI L,
WATHSNE 2 TRIL7=28, HCT OFe, o
DI RE 2 ZE L ClEBED F LB 21T 0T
AU, BUE & LT MR BB Y R 1]
BT HEDOREUITSETIT W, BRI TIRIA
Wik, [FIER CEOERNBEET L2 DL L
WEDONFET HZ L2, BGD AR TITHIWT
TERWELE HCT OFi L imic L 2 Autkas
DR THLIRE IR TEDL LD EEZ S, H
ZIE, TR BT 2158 - FUiEEEOSGED
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AL, FE) - SREEEOE TH S NI
( dorsomedial nucleus; DM ) , R K mij £%

(anterior group of nuclei; AN) 2MEE I D)

EIyMTHAHN 12, HCT Bt & oiric L - ¢,
FAVE ST 2 ATFLERIRENR, 5 E R SR Eh IRk
FEIZ X DRI DS, 2302 3 L 72 WRRR IR
(RENAIRARHE (2 2 2 AR R H ifn. D PNARIARER ~ D ZE il
DADVHETCE UL T TRNLTREE 72 5.

A 81D SAPAS X 6644 & IEFHIT V72T —H T
NNW ZHHE L T\ 5. Z0O72H NNW 23+4712
INHET, £ ADL T#% THIK 1 & R 2%k
D#AHEDLEERIB L-. Ak2 5 SAPAS I
Table 1 O Z & <FHEfHKE LIz ZATH D
0N, ZEORT LKA DEEZREE LT
HEBURTIE 2o a— 2N TRELT 5 LR
RN Ak, T AR LT EET, NNW
DR L ADL % TR 723 E & 74U, Table
1 OZ AR E L CEAICH T
SAPAS Z1ERE L 7=V, LAy L NNW 28 847,
23D ADL 1% TR+ & R oA & H
B E2HEE LT 8558120, NNW 26RO B
724 T TR DO E A & RiEfEkZ VT, &t
FIZE > T ADL THZHEH T 5 L 0 ICKFHE
V7 FETERBATAIREOTRBLETHA .
WTIUZ L TYH, ENEEREH LZROREnRE
REBRERO—BEERFT DL LI, EE
DREDSTIEF Z 5T 5H 2 & T SAPAS % &
SIZEEH DL LI L T RiTniE e 5720,

B T — XUE, RSB AR THRWZTEE
FLIBFERR, T —FIURICH W& E L
LEMIEBE Y NEY T— g R, WS EEEERRE U
NEYTF—va VR, SRR ~NE Y T —
vavF, SRR EREC Y —IUAEY T
2 VB, BSIREBERFNERZ V=27 U YT
—va B, WA NE YT — g VRO R
Ky 7 OERRICLE DGR L B ET. Al
AFHSCIX, 5 43 Bl H AL RS A
B VR Y T A3 EBEEE & BRERE] TREL
TFTAREUGT LD TH .
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