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[H Y] Hemi-o=89%F (Anterior Cruciate Ligament : U, ACL) HCIERE TV < 7 2169 5 3B E /i A DS,
BEHACLIZ S 72 5T B2 et L7ze [J53:] C57BL/6~ ™7 A 32 % %} 512 ACL % Y, A 1 5 28 7 )
)47 (Controlled Anterior Tibial Translation : LAF, CATT) &, 4BEr o2/ I N F—2 3~

(5 BB DR ZE (de-CATT) -

ML v FIViES) (Exercise : LT, Ex)) #EjiL72. FDOHAE LI

i@@yAﬁWy@ﬂ‘CM&KH‘CN@CMT Ex/CATT, Ex/de-CATT D4 HE L7, HE%8E
Wi CRERIHT 2 $RI L, WA ACL o LeE & A 30,  F 728G w51 & L aRBR, mibrm s il %
FERiL7zo [KER] 48 CTACLER 2R L 720 Ex T TIR B O B A3 E W ], &@mmwﬁfﬁﬁ

AW 2R L72A%, WEtAIE B
i EES, ACL O - A2 (EAES 2 T
F—-7—-F it ACni

IO Lo Tz [REiw] HOWER L7z ACLICH 3 2 EB/ir A
kAR RIE L 72,
UNEYF—ay, AHWZHIVAMLA

2 C &I

T+ 8977 (Anterior Cruciate Ligament : BLF, ACL)
&, BREE LA E R EREEICB VT, RO EELEN
T TH b0 L o GEFHRFICITKRE R TIF A b
A HEN, AR=VGESEHEICEET 5, A
ﬁ—vf@%%%%%ﬁ%@ﬁﬁiﬁ@&lﬁ%kw
b, KRETIREMIOGHED EAEL, HB#FEIZ206E
PR EEHEESRTea VY, S hE CACLIBG I
T A = FOBE L WS M AE D 5 72 A%, JEETIEE
LAERREAIEAY LTBY, 2h kb NG
wORWHEED, o BH CHAREZ b & L7 AF
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512 B8 3 % Transforming Growth Factor- (TGF-8) %
a-smooth muscle action (a-SMA) D5 &% &, BHEIEH
DYFRR R BEEEH & ACL 2SIEH L 2 WEHIZ DWW T <
W s N T2 S sk LT, Thara & (X ERRBF
ZEIZB W, ACLIEM BB B %2 BN
HHNFMA MLV ARy ba—)V§ 52 & TACLAH
CEHET %2 L 205202 L7212, % 512 Kokubun
HlE, EBREIWE NG E L TACLREERARICEL S
SCRBAMIES) & v o) AU R FICER L, BEOR
FEMEZHET S & TREHEE L 72ACL% HCEHE
I ZENTELZEF VAR LY, cokyic
ACLIRXZEEHEE LA TH —ZED&EM T CIIECHEE
THLZEDPHLNER>TWE, LML, TNFEFTOH
Wy EEEClE H ORI L 72 ACL © JJ 51958 13 1E & ACL
D50~70% P &K <, HH L 72 ACL D Wil 4 C
IR LZBOMEAAELR T FHEL TW L4528
BERINTVD, 2O LHICHCHERE L7z ACL O M
BREIAR 5 THHZ ENMHETH L, Th b DKM
&, BB TREE LRV E LN E RS
T\ 5o FRICIIZI 0 O T I PRAT B DR 1S
MU 72 KREREELE %575, HCOHEE L 72 ACL O R #
AN ZALIRBHTH 5,
COMEERIET 5 7200121F, REREICB W T LA
BRI @A 1% & MARICACLIBEHZ OV N E ) T—2 3
UWHEEII R B, W - BEREICH T 2B ERRTIE,
YE I L 72 P D $EET (Medial Collateral Ligament : B
T, MCL) ~"OMEZ N L AR BEZRET L LD
Hs 1Y R, B R A P 00 Y 2 S B A AL O
BRI A R ST 2 L OMEY Kb b, 20X
W — MR ORI T 2 @Y 2 X A=AV X b
L ZUZHHAT - BEO DR ER A A T b, Lo
T, ACLHCWHEHZOEY 2N ) 7= a YAl
ACLOUGE - A E AL, H¥ENmELRETE L L
FMEND, EOICACLHEMBOV NEY) T—2 3
VTR, WBRRMALDEYIA ¥— g VR EAN
12 & o TR R M IR T 72 &0 R AR RERE 55 & 3]
HTx 52 epHEY ShTwdb, 2070, ACLHE
WHOUNE) F— 3 Y THRBRIZ, RIBERERE
VWi - ETRZRRVHGTE S, LarL, HOHERE
WD B Wass AT A mE ) ) T— 3
VNTEBAERHEED ) 27 2 , LA 05
EL7-BWERICBWTY, HMRRBG#ZE X OlERN
O i BB R 8 B 2 sl B A AL 0 I 1E 2 R IE S
EMEERTLIEPWASLDPER->TVE T, XoT
ACLHCBEHZEO Y N F—2a i, BwT454
IV L ZOMEERHEICHRE T 2LEND LD, Bl
BTN Y F—Ya ViR L ALTThhTH
59, ZyZhEFEP.LE LU NET—Y 3 YHH

CHEBEEDOACLICED X ) R E D25 TO»I
AHTHL, ZZTAIIKETIE, ACLHCHERBET VY
T AEWNRELT, UNEYTF— 3 YA ADERACL
Wb 726 T BN B IO ENHE L O HEL
2o ZRUICKDUNEY F =3 3 VIZX BEBACLO
FHWEY 227 B X OACLO B - I T 540 A
BEEHSLICTHIEEHNE L7z, RfETHRON
MR- T, HIBACLOBEBEEBMEICB TS
NEY)F—=3 3y 7ay s a0z, e L
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1. FEBRTHA

KL, SHEEOMEYECSTBLI6~ ™ A320C L Lz, 4
TOX I ADOLBIICH LT, ACLOYIN, B X UAT
Wrge™ CACLASH ORI 5 2 L 25 & 2 X % o 72K
B ET AL H BT (Controlled Anterior Tibial Translation :
DUF, CATT) % #if5 L7zo ACLOYIWT Jiid:id, P
BRI CHBHROKEHT BN EEBEEL, X520 E 04
W L DRSNS SN TR R Lo BRI
ELTRI b= (HAREETHE HRAat, HE), F
IV A GuABsSE, KBR), XMPVT7 77— (Meiji Seika
7 7 VMR AR, B0 O SRR AR & RS-
(10mL/kg) L7z#%, JWEBAEIM AL E L, KERE 2+
BRI LA 2 & TACLZ 8T L 72 (1). ACL
LIt KEmM AT EHLHEINL 2 L E2EFHN
WCHERR L 720 €08, RELRKREHHTEMEHET 2
(CATT) 723254 — D81 % Hwv TR B 5 & g
IR ISR L, 3004 0 vkE v — 7RIS
WY& TGO GEMZ B L7z (K2), Z3BCATT
W2 X o CRIENEBNIHIR S g, G DRl AL AH B
ENZ L ZETIICHER L, HEEHAIL 72
CATT # 0 il F B Ei L, Ai23°C, 12+ 4 7 VT
HEEE L, fRHAKIEHMICERTE 240 Tod L,
HENHIBRIE R T 2o 72

ACLYIW#%, 43BN T~ 2 2 LT O AR AE L
WA L7z (%58 En=8) Or—YNTHFEME (Cage
Activity © BLF, CA) % 47 \», CATT % #k e L 72CA/
CATTHE, @4 — YW TCAZ AT\, CATT# K% L
72 CA/de-CATTH, GHM3HD b L v K I ViEH) (Exer-
cise : LF, Ex) #47\>, CATT % #kifi L 72 Ex/CATT %,
@H3HDEx %47\, CATT % K2: L 72 Ex/de-CATT o
ETOY 7 AL ACL DY) Wi 4 8B I vi T hc R A A O W
A, SEHEBEZICCRER L, KM E Ll % b 0 i
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& RS ORI E T o720 =B, ACLOYINS X
UCATT DI A% Fifti L TW WG Z IEH ACL & L
TR HBRIRIZ AT WA IS L 72 (43)o

E1  ACLAET-RIGIIT /5 ik
TP I AL T, KB 2 AE TSRS Lk (RHD) 2
& TACL ZEIMr L7z,

12 B i o 28 il Bh Af
KR A B & OG5 AT 5 2B L& B L 72 1%,
30F 4 B UG5 E L —TIRIGETZ L TACLEE#Z DAL
2 A i 2R % S L7z,

2. ML v F3I VS

Ex/CATT#, Ex/de-CATTEIZEI ) ¥ THMhIZw T A
N N Loy BV (SRR, ) %
fEHLCTML Yy FIVEBIZERLAZ. Ly FIL
X, AW oTI0OL—vIZaIFsRTEY, %k
WIEERHLEE 01V) BdY, Sy IeHEL
720 FEBYA ABHAAHIIC 1B O @IS W & 5T, S8
REEOBRER MLy FIW EEELILICHIGSE
720 WICHINE, 1H20 M Te HMESEME L, &kl 72
MLy FI WV ETOMEIES 105H) 0%, EEBToEST
HELLTF6-10m/minToD L v K I ViES 1040H) 2
FHIZTETIL Y FINVNOBREISHEIG S, F0H%
AR, E3H, 1H204, 10m/min® 71 b 22— )L il
By A% Eiti L7z

3. BEERIE] & WU ARER

ACL2SH CRIE L 7z st 2 5-li 5 % 72012, J§
GFai sl &MU EM L 72 (8BEn=4). KEET
EEER LR 2 80 0 B & CRRELL 72 SR v TV,
WAk bR L7z L CHMEORI G & I LEE KM
QO BEIE AL CRsE L7z 201, EHNA TG %
BIAWCEI &ML, XEEE (V77 v 7 ARAER,
7)1 TIPS 0 IR % FEhi L 720 70 B8 Xl
ORI, MO % B < 720 A B ARK ISR
U720 i U7z XA {52 & W{RMAT 2 7 b Image] (ver.
153) & v TR g MM EZ L, gnh 4
fimZ S L7z RBE—ISa MEEEE, KEE BT
WARHIT e & Z D05 OIS B~ OEROZE
D2 OMHHEL L7z (M4)0

4. MLERFROARAT
B3 M L kB 2 L BB > 7 v %
VS THUER IO £ 9246 L 72 (5 TEn=4)o BN/ %

3 EERTHA v
AETHY T ATACLOYIW B & AT/ H B % F2ht. 4BE o BHEFTR, 4BHINEY F—2 3 YA (BETHEORE
S MUy FIVER) %9506 L7z, ACLIEMG % 8 M i CHIMERILZ 17\, RN 292 L7z, 72, ACLOUIN S X OFCATT % 4

LCwawEREZ e LTRI L.
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R4 AT S M URE S & OREE 7 2 i 5
BPEORITTH] & I L8 (A) 2 W CIRERITI5] & 1 Lk %
SEME L 7z, B BY T 00 KL M A TREE L, R T I REE L
TWVBENNIIDLRD D F A4 1 2 ke TS 2105125
EIML72(B). ZORETXHMIGC) Z2HE L, KA
H(RRE) ZRHUL 7.

WU O E s, IKEEsil L vz wrL, i
HIT4% /3T FV AT IV T e FER CIRERE L7z (4°C,
24~48W: ) o BiIKIE, 10%EDTA (¥ 7<= TV K1Y v F
VXA, B VT, BUK L7, BUKK
T, A7u—REWELI A FHE L /2%, OCT compound
(253774 VT v VSRR &R, B ) Tl
WA AT o720 WK S L 724K 1% Cryostar NX70 (3 —
ETA vV —F AT 474y 2 RaAEH, W)
AW TI12pm 2 #48) L 7ze SR Y F 13 Hematoxylin &
Eosin (LL'F, HE) ¢ Z17\vy, ACLOdHKiME, B XO%
TEOIILY 7% & O RE - W R % S0 - S T CTRIZE L
720 F 72, Picrosirius Red #¢ffiC & > T, ACLOKHAER
A L 720 Picrosirius Red 4412 & o THe0 5 L 7z HLf%
&, REEEMESE T TR A LIk — 4 v IH IR B
TET, MIRICEY) L 72 B E Oy 3 5 — 7 2 #iE
Wit (B~#k), FATICES L2 REDRmVwa 5 —7r >~
MRME Xt (W~ ) 1B S b, TE0~255
DRGBBOEBFE T/REND 7L — A — VI {RIZZE R
LE, FL—=A7—LVPREwIEEas—47 v sE LT
B, ACLORMENH N LERLTHSE 9 20
720, et 7 a b a— VRS T o ACL D

FESE DI — L7 BTl 2 s L, A5
N7 —Wiig%, 702753 7 EiPythonz T
FU—Ar = VH{RIZEM L7z ED7 L — A7 — )Vl
RO ACLFEIE A 5, 1048 @ 1E )5 (50 pmx50 pm) %
YELHI L, ZO10EOEFBHEEBO 7L — R —
NVOFHEERFME L THEACLOZ L —AFr— kL

THH L, ACL DRCINE % FHI L 720

5. Tl B SR

H R L 72 ACL O J) %1 il BE % 5Pl 3~ % 72912,
BHEFE D D 48 & HI VT ACL OB T oh 5 3Bk & F2 0t L 72
(K Wen=4)o WrmEREBIE, 59 AERAE Univert (4
Ly od gy 2k &k, s 2 TR L
7oo REEE B EBERLLE A S U) ) #E LERILL 724~ 7 v
i, KIRE & RE 289 5 HE— DMk ACL & %2 5
X912, ACLDA WAk (e, Mg, %1
TR, CEAMR L) 29K L7z £72CAICATTHE S
X OEx/CATTHETIE, REATH AR L)1 1
YRERL L, 2ok, BBIEMEMNTRBE & IRE
EHHAOWGERICHEE L7z, BT, Preload 0.IN, 5
g 10 mm/min D 5T ACL 23 W3 % £ CHfE % 2°
720 BRI XD EHI S A7 e KA & ACL O i Wy
ML LCHRB L.

6. MEal TR

MR TR, a2y T 3 v JE i Python 2 1#
Fi L 7zo Shapiro-Wilk # 52 T 1IEHIME % 5T, Bartlett#tse
TESWEZ G L, Kruskal Wallis iR &2 1T - 72D 5,
Steel-Dwass i€ # 17\, ZEILKEITH- 720 4B, &
TR L A RAKMEILS% K & L7z,

i R

1. ALk AT

HE 4%1% - Picrosirius Red %t ('L — 27— Ak) @
MG B XL — 27 — V%2 X512RY, HEHeta T
X, ETOMTACLO#E PRI NI, ZO—)F
T, AN LR IE R Bl 25 ACL B il A i
TPATIZEA LTV 575, Mo 48 TR DAY — 128
LCwa MG IS L cBigshz (K5A). #HE
DOWAEZRT 7L — A7 —)Vid, IEHBE : 165921=
5.076, CA/CATT #f : 103.5+20.8, CA/de-CATT # : 1174+
174, Ex/CATT # : 149.3+22.2, Ex/de-CATT # : 141.5+159
Tholzo EHENPRDEL, KOTRLy FIVE
FE it L 72 Ex/de-CATT, Ex/CATT#, % L TCA/de-CATT,
CA/de-CATT BED M MBI 278 L7228, SEERICHE
ZIIFAD Do 72 (K5B),

2. IERHIHD]E LR

WD &M URBRORREK61IR T, g HHEM
Hix, IEHHE 0 034+010mm, CA/CATT# : 1.13+0.19mm,
CA/de-CATT % : 1.22+0.20 mm, Ex/CATT ¥ : 1.02+
0.25 mm, Ex/de-CATT#£ : 1.03+037 mm T & 0, 1E% #
DIEEFHZEM R NME I Z /R L7225, A RZEITRD
oz,
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R5 Yefiff & Picrosirius Red ¥eff 77 L — 2 o — Lkl R

(A) IE % %, CA/CATT®: CA/de-CATTH:, Ex/CATTH:, Ex/
de-CATT B D HE 4ett B X U Picrosirius Red et od 7 L — A o —
Vg %R L TWwWs, HEYeft Tl 4R T ACL ik % i 32
L7z, HE¥eta |2 TEIS SNBSS o RERSEIE, EW
THCIZ ACL Bl A 1N HAI ISR L TW B DR L, il
DABETREIAY—ICBE L T a0k L TS .
B)WHORMELYRT L —Ar—VOMEEZR LTV 5
EHEHENRDE L, KOWTERCATT B & Ex/de-CATTEE, %
L TCA/de-CATT 3 & UFCA/CATT B 0 JIE T J S 75 5\~ i 1)
ERLED, AEAIROLRIo 7.

6 IiEnihEE
AR & LRI & - CTHEI L - &S/ 2N &
ZRLTWA, IEEREO R A i 20 2 A K &2 7R L7z
A3, SHEEM CHEDOMREME A B2 IRRD R h o 72,

X7 ACL W
Tl BT B BBR IS & o TRHI L 72 & BE ACL O 2 7R L C
W5, ACLOBEWIREIX, ERHBEIRD®E L, K TEx/de-
CATTHEDMb o 3HE & Il L CRyWEIN 2 /R L 724, & ToOR
THBELRZIBD e h o,

3. b o AR

B 107 5 5 SRR D A R 2 72 7R ACL O 1 W7 it FEE
&, IE W B 0 748+1.66N, CA/CATT % : 2.03+0.68N, CA/
de-CATT# : 2.44+0.86N, Ex/CATT #f : 243+0.64N, Ex/de-
CATTH#E : 4.20x048NTH V), IEFHIRDFE L, KW
TEx/de-CATTHECREIWEHIT Z /R L7248, A EAEIZED
Lol

% %=

AW T, ACLYPHTCHBE Lo~ AICx LT
CATTOBRZEB IO MLy FINVEB & W) oDk
TACLNDAHZH VA ML AZBINEE 50 A% %E
B L, ACL QMMM - A WFEEZ - L 720 =

DAADOHMIX, DTO@EY THb, CATTORRZE X
ACLASHLHERE L2 B %mﬁﬁu%ﬂﬁtfwt
FAO T REBRELALIET, ACLICARAME SN DK
BHIBEMIEI AAZANVA ML AZHMEES 2L
ZHBE L7ze 2Ly FIViESNE, EZEEY % %)
G L LHIRICB T 2B A A LT, HHE
BRETELIKL T = ZIFRI2SIN L, FERHE
B S & 7 5 2 L THBACLND X A=A VA ML
AWML L HNE Lz, 22 e
VF—Ya v RERlAGbESL I ET, BWACLIC
WLTAHZANVA ML ADE L BEOR LB YL
F—a A AEERL, ACLOMMRFRB X U%
BHERED X D) ICBALT 5 OPHGE L 720 ZO/E, &K
WFEECTIE & THOY Y ATACLO R HER S, &
BICXAAHDZANVA ML ADBED R D 5V Ex/de-
CATTHIZ B W T H ACL DRI SE R J) 2 BE DAL T
HEORERZIIED LD o F2IEWACL & LR
TarE, UNEYF—arRERLERACLTIX
T R E AT40~60% FRE T, AN RBERLG O Mk %
VRAD LNz, 2L, INEY) F—3 3 I AxEli
LTWRWwS v wwmmﬁ TRFge ' L R EE o [
BThotlzo TOHENSD, RFETHEMBLZY NE)
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7= a YN AZACLORE ZRET 2 IIEAT5T
Hotze LHMLFEKEZ, ACLNO A =H VAL AN
HeZBMERTomELZHETL2DOTIERro7
CEERLTVA, £oT, 2hl L biEBH 4B
TOHEBACLIZ—EU LOmERE HE IR TEY,
COBHTHOYNEY F—3 3 YA AZACL DB -
WA BE L WS EDH S E o7,

SLH TR A W ST % By $ A CATT T, #H85 ACL
BHCHEET 525 ZN720T TIZAEACL O E A5
FIZEME LW EEHLNE Lo TS, KK, IE
W ACL I R B ST B) (2 F 5 KT ORI 7 T O B & % ]
By s %E - TwY, Lo LACLHOHEEE T
VT, 748 RIS K BHlEIASZ DS 2 £7- LT
B, BWACLIZ2A»2F WA L AIEKE HIR
ENTW5D, HBEEDACLIZ L > TS ORI 510
OB X IZHHEZMET 28 LA PLATH S, D
— 7T, HOHRBBROACLIZ L - TR IEHERE DM
BB LOMENEZEL ZOICBERTRE AL A
ThbETMENEO, KL TIIHEEZ4MERRT
CATT Z B LIS B O EE 2 FH L7, £/, &~x
AIFEME L 2 TG T, BERGERTICB VT
ACLA e L7 2 & 2 ffERR L 72 IEEMCLO H 5
AR LT 5 &, SRS ACLIZBIEIN & v ) 455k
BEBIC X o TR S SEE S 2 W etk 2 £ L7 |k
T, HEEGHRABERNOACLIZY EFY Y I Mich bk
Al SN Fze BT - A T, Sl - B - )
EFY D3I ODT O RIZBWT, HEDOLIE
BT H B RIEMON AR F T 4 TR RS Z 2D
ZnEEnNTnwb, TO—FHT, HHREIICH 585
W )EFYTHIZA D Z AN A L AND USHEAS
BIFCHE - AR ET 2 L shTwa 2 2 eps,
RIFFETIZY BT v FM e e Sh - % 4oED ¥
AIVTENABBEY A LHRAL U b E Lo TOREE,
CATT % W& 2% L 72CA/de-CATT#E B X U'Ex/de-CATT %
L, CA/ICATTHE S L Ex/CATTH%# 2 Zh Lk § 5
L, RAERHBIEDOUE & RO B o 7205, MO
RMEDOR T EOEEBIL -5 X hdol £oT
Al LRGBS BWCSHEER L ML
FIVETIHE) REOUTHEME V) AH=ZH VA T
LA, WBEACLICE > THREZA ML ATIERAWE
EDVH O E o T, RIFFETIE, HEH AR RO
EF) Y IMETFRMENT T A LKL VN THAZ RIS
L7235, 99 FCRBEOEF L% B 5ie S ©
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(Abstract)

Rehabilitation in the Spontaneous Healing Process of Completely Ruptured

Anterior Cruciate Ligament Does not Inhibit Ligamentation in a Mouse Model

Riku SAITO, PT, Yuna USAMI, PT, Kohei ARAKAWA, PT, MSc, Saaya ENOMOTO, PT,
Takanori KOKUBUN, PT, PhD
Graduate School of Health, Medicine, and Welfare, Saitama Prefectural University

Yukina AIZAWA, PT
Shiraoka Orthopedics Clinic, Department of Rehabilitation

Takanori KOKUBUN, PT, PhD
Department of Physical Therapy, School of Health and Social Services, Saitama Prefectural University

Objective: The purpose of this study was to investigate the effect of treadmill exercise on spontaneously healed an-
terior cruciate ligament (ACL) in a mouse model.

Methods: We used 32 C57BL/6 mice. The ACLs of all mice were ruptured, and abnormal anterior tibial translation
was controlled. After 4 weeks, interventions to de-control anterior tibial translation (de-CATT) and to add treadmill
exercise (Ex) were started. Combinations of these two types of interventions were divided into four groups: CA (Cage
activity)/CATT group, CA/de-CATT group, Ex/CATT group, and Ex/de-CATT group. At 8 weeks after ACL injury,
mice were euthanized and knee joints were harvested. We performed H&E staining and Picrosirius Red staining to
evaluate the continuity and maturity of the ACL. The laxity of the knee joint was assessed by the anterior tibial
drawer test. Additionally, the biomechanical properties were measured to evaluate the mechanical strength of the
healed ACL.

Results: All mice in this study showed continuity of the ACL. In addition, there was a trend toward higher maturity
of the healed ACL in the Ex. Groups and higher strength in the Ex/de-CATT group. However, no significant differenc-
es were observed.

Conclusion: This study suggests that rehabilitation with treadmill exercise for spontaneously healed ACLs does not

inhibit the healing process and may promote healing and maturation of the ACL.

Key Words: Anterior cruciate ligament, Spontaneous healing, Rehabilitation, Mechanical stress


https://doi.org/10.1016/j.clinbiomech.2014.12.006
https://doi.org/10.1016/j.clinbiomech.2014.12.006
https://doi.org/10.1016/j.clinbiomech.2014.12.006
https://doi.org/10.1111/j.1524-475X.2009.00465.x
https://doi.org/10.1111/j.1524-475X.2009.00465.x
https://doi.org/10.1002/jor.21511
https://doi.org/10.1002/jor.21511
https://doi.org/10.1002/jor.21511
https://doi.org/10.1371/journal.pone.0071740
https://doi.org/10.1371/journal.pone.0071740
https://doi.org/10.1371/journal.pone.0071740
https://doi.org/10.1007/s00402-014-1992-x
https://doi.org/10.1007/s00402-014-1992-x
https://doi.org/10.1007/s00402-014-1992-x

PEERRLE B549%5567  389~398 F{ (20224F)

MR (&)

7 W DB AV B T B 12 38 1F 5 Short Physical Performance
Battery & Az REAE LT & ook ™

¥l g Yt o2 s E?Y kg ?

AT R H 2

E3=1

[B Y] ws LA VET4ir 312 B % Short Physical Performance Battery (UL, SPPB) & A BeRd# I K
F (Hospital-acquired disability : JL'F, HAD) & ORMZMG T2 2 & TH b [FHiE] 65 L0 LEsE
FA BB 1176 (ER735+547%) 2R E L7z AN U CREER OBERER B 37 B FFi# (Functional
independence measure : LN, FIM) FTHIHHOWI NN EDTH 5T & o 7286 % HADJSIE & &
F#L, SPPBEL OME 2 #A L7zo [#2R] HADZHESZ205% Td o 720 Mtk ATHL HEE &b,
i SPPBIZHAD ZHE DM L 72K T-TH Y, A v b 7108 TH -7z F72, HADFIERICH
7% SPPB% K A A4 » & FIM FALIHEICHBI Z 2o 720 [#am] i OIRSVEE T4l U 12 38 1) % 4 i SPPB
%, HADFBIEOHAERFTH Y, MBRETATUMEINAFIMTMEEAZAZ ) —= 735V —)VE& L

T TE B HREMEAVRIR S N7z,

*—7— K &, DIAVEETAR, Short Physical Performance Battery, H 4 AEWGEIE, A RBEBIMAE LT

U &I

B, BAPEOSRILEAITZ3619AEEBZ, &
LRI 288% ICHE L THB Y, 202541212 30.0%, 2040
AEIIE353% FTEA LTV LR s hTwa Y, &
A, TRHEAR RS T oML Y, X ) SR
FHBOSVCEHICL FAEEI AL TETEY, K
FCIAEAE T AL Lo LSV T bR Bk
BEOHGLEMLTETNSEY,

LSBT 02l NEY 5= 3 ¥ (BT,
UNEY) TR, APHEO T, U O & R
fE, BIOHWEFEE (Activities of daily living © LT,
ADL) OFifEf % B3 C LA EETH LY, Lirl,
EBRE B TIIRRY NE ) RATORIE L, SEE
DOADLHD AT O ADL & R L TIK T L2 F BB 5 5%

* Association between Short Physical Performance Battery and Hospital-
acquired Disability in Older Cardiac Surgery Patients
T ALBEERE ) N E Y 7= 3 VF
(T060-8604 AtifgEALBLiliH X AL 11 57513 T H)
Hirokazu Sugiura, PT: Department of Rehabilitation, Sapporo City Gener-
al Hospital
17N AL IR e Co i i A 4R
Junichi Sakata, MD, PhD, Yosuke Yanase, MD, Hirotarou Sugiyama, MD,
Masanori Nakamura, MD, PhD: Department of Cardiovascular Surgery,
Sapporo City General Hospital
# E-mail: hirokazu.sugiura@city.sapporo.jp

(ZfFH  20224:8 H4H /ZFH 20224210 H 18 H)

[J-STAGE TORWIABH 2022412 H7H]

1

=

2

=

BEBDL v, ABEIMFICHE S ADLIK T, AR
BE Bk S K T (Hospital-acquired disability : BLF, HAD)
LIFIZRY, % ORI S, ABhomkEYg
D 20~40% FEESS | SHED 2 ¥ 7+ 2 29 TIE30%
WKCHRET A ERMONT WS, 7, EirfETIE
HAD U =i A Be g o i i AT 3R B et o e s &
S 2 2 0 LR 8 0 R Be ADL
&, BRI L OB BT 2 EELA TN T CTH LI L
PRESHTVE Y, Z0, B O E RS
FoRMEH Y N ) IZBWTIE, HAD 2 543 5 W fE
HDOEWEER 2 M H b L < ARSI o B 50 S Hh
L., WHERR D B WEBE»S LM R Y N ) A 21T
IVENRDHDLEEZOLND, LA L, HADZIE % Tl
THHERELEIN TR VORBIRTH 5,

AR, EEEOHERNT F—< v AFHR SR T L
ANVDAZ ) —=r2 % L TShort Physical Performance
Battery (BL T, SPPB) ™ 25l S T\ %, SPPBIX/S
FGUYATAN, AmBATT A, ST BLED T A
FD3ODF AL VTR ENTEY, Kokl ek
EHOTICESTHNETRETH 5, BiErNRE L
THERRAICAE T ST B Bk 4 2 BRI A2 o 45 JEM: <
ZN Y, EBWRRME L ER R LV AT T4 v Y
Lea—Wickar, BRLTREORS S GHS



390 MR 49K 6%

T4 =< v AFIEE LR L 722 2 A, SPPBAMEHE
Ve, U, EBREOmA SR bR S B IRE T
D LRI TV D, LIBANEFMEE TG E L7z
FATEFRIZ BT h, firEl SPPB & i 4 447 fe ) o gl
BRFHREOHMEIRESRTVE DY LaL, O
JBEAVRE T4l R 12 31 B HAD S8 & #i i SPPB & o [ 3
SR LR TRV, F/2, HMiFISPPBIZZE DA
FHEOARR LSS, N VA, dmAAr, SE T D R
D DK R XA VAT EZ BT 5 FH TS
HHTH%E0WERT, SPPBH AL VLT ML
ByrEl, [, TRYEE % & 0% ADLBhE & o B b
WEsRTW2 Y, 20720, HHSPPB& F AL v &
HADZHEIC & DR TSP S5 ADLIHH & OB %
RENR, WRBR)NCYRNATERZLRT L7200
—CR D B EEZSNLD, WEISPPB F X A ¥
EADLIHH & OB %2 FR -G IE v, £2TH4
X, MiATSPPBOERIME K KA A4 Y2 W, HAD%
EZ O WIIKT$AADLEHE 2 FHITE 5 & v ) IGH
LTIz L72h > T, REFZEOHIIE, O
A PR B L AMHTSPPB & HADZ8 4 & o [ 3# %
SPPB#% KX 4 » & ADLIKTIHH 3 ZOTHLMIZT 5
ZEThb,

HRBLVHE

1L 4%

ARG HLE R 2 1) & BT SR T 5o 2016411
H~20214FE1 H F TORMNIT BB TOIEIVEFF4i & it T
SN7-65 D Lo B R R E A 166 2 R L Lz, By
ML, 1) AT L Y ADLASIEH V. CTdh - 720ERI, 2) 3
BFMER, 3) MBITKEWRN SV — 280 ¥ 7 Rf%
B2 B OB B % B U 72, 4) BEPsECHERT & L7z

RIFRIE[ANVY U FES]BLIO AR LT BIE
FRUFEIC BT B MM ERET ] A L, T ALBSR AR
R HAOKR KB 5 R02-060-798) % 1% THEti L 720

2. WEHH
1) Arn BT SR T

AEH5, PER, Body mass index (BMI), PRAFEER, Mk
{bFMid & U<, CRIBEEE (Creactive protein : CRP),
Mm#E7 V7 3 M (Albumin : BLF, Alb), MENES
T ¥ Vi (Hemoglobin : PL'F, Hb), k27 L7 F =~
fifi (Creatinine : LL'F, Cre), e RERMKUE M (estimat-
ed glomerular filtration rate : JL'F, eGFR), Iik> ~1U
2 fH (Serum sodium : Na), Ifi{& # UV 7 A (Serum po-
tassium : K), FEMREL T O — BIMASC X B 72 SHE0E R )
£ (Left ventricular end-diastolic diameter : LVDd), 722X
i K W) 25 (Left ventricular end-systolic diameter : LVDs),
FEsE BRI (Left ventricular ejection fraction : LVEF), L5k

BIg (B) OB (A okt (LUF, E/AL),
I AR REAR A1 X % % HlitG & (Percent predicted vital ca-
pacity : %VC) B & 18 % (Forced expiratory volume in
one second : FEV1.0%) %4 L 72o
2) ADL &l

ADL FHAM 2 ISR RENY H 37 B3 % (Functional indepen-
dence measure : LLF, FIM) % Hl w7z, FIMIiZ, £33,
BTy, B, ELARRy, EATRE, M LEpfE BE
JREM, HHEEM, Ny 8- - 58 E ML
Bk, M- vy U —BE BT BHET BER2O%
LHME)IHHE 13HE &, PR, RN, thamyzcum, BE
R, FRIEA D 2 2 RRAIEH STHH O 18T H 2 A
WZIe UT18 (&Bh) 25708 (84 H) FTOTE
% CREMI 3 % ADLRHI L TH %o 7TEFERHIMT D 72 D%
1BIZx§ 2 KEDNE L, BEEBLIOZATIHVE S
nTwz 9, KRFTIX, FIMTO ADL % 4 7% <
& D A DL EREER LT B B A T B L ONE B
FRELZEHIN L 720

AWFFEIZ BT AHAD O % 3% 1%, JBATHRZE 128 ©
T, RN L CBRBR O FIM T AZE H o v R
DEDOTH5M (WBHIC L B - B2 0FEET5)
T E o/t HADRIEE L7z,
3) G T+ —< v AEHM

Y1ks87 5 —= v R EAli 1213 SPPB % J > 72, SPPB
&, NTF YA, 4amABAT, SHEIFTALBEED O 3FE O T
A N EATW, ENEFNOERZ 48w TRMAL T, £
DA % SPPBAF L (0~125) &9 B - fli N v 7
)—TH2 Y, NTYAFA ML, T HIE AL
ZHAEL, 10 RMBOYAIZ0ON, 10 TRRTHN
X1 E L7ze PAMSAALRE B DS 10 R ER RV RE 2 35 6 1,
KOOIy v FreEfil, 10BREFETEMES SIS
1TEME L7, 37 U F A 1080 58 2 3 A 13,
KDy v FaeFEiL, 10BFFTEE20mE, 3
B2 599 TEMXTEMEAL 220 4miAT7 A M,
PE AT HE T4 m OBRATIEH O P E 2 2147\, v
FOREREZRIRU 720 4828 A3 4 5, 4828755 6.20
BE3n, 62182 58698 1325, 8708 DL L3 14,
BATARMIEOM & Lize STV HED 7 A ML, 4
TR T O Tl % LA ZZREN S, TEXL720F
ML B #5MHDEL, 5EIHICYHH Ao 724K
BEFCORMAZNE Lz, 1L19BLL T4, 11208
51369813 M, 1370F 2> 16,698 1L3 5, 16708
25 60FARTHE LA, 608 L IF5 R EAT X
0ri & L7zo RUFZETIZABEH 225 F4iar H £ TORMIC
Btk AN E L7z,
4) FAl B T R

iz, FATRER, ORRERERERT, A TLOBGIRER,  KEhARE
WrkER, A b, MRk N T v R, TR A BHE
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LT, TAE, W%k OASEE AR EHA
TIPSR, Al S TVREOREEZRE L. &
B, OAEBIE I AR 2 & OV - IidE
WAEBIE L, MROIEM 2 EOLAEHEBE B L8
B ANEIRIIATE BRI B R R — 2 A — & —Hill 2 AT
AIUIEY 7 HAEEIRDH 721 IMBLL 72358, BHIA LI
W 2 55 B AR 14 24 R DL L 0 3545 % £ 5 N TR0 235
BE o 23054, Al b T 7OVIZANEG R ) Pra: G
RTFT) - Ny EOBIGREELIZGG L EE
NEFKL7,

5) Mg N Tu s T A

MBIV NE)FMEE LT, FMH2SRTEZRGEL
7ZHEL, 100mBATAHE. L2 HE, MiskfEbiH i,
FIREER A B, 1H 372 ) O BRI G A % T
L7 2B, 100mAfTHOERE, JiriFzeiciE
LT, RTRESLEAB L CHMREOARE MDY,
PRFEHEDH OB LITHELN % 100 m DL ke 447 0]
BECTdH B & FBR AN L2 a L Lz,
TRTOBEIIBWT, FHEHD S AL
ALTIUNEY R L7z, i 71 b I IZoWTI,
HAMER SR O DMERBICBF LI NEY) F—Y 3
YHA KT A Y QOIEYETHD Y IcHE L, AR
WIS U CFMBH A S, fr, H1T7% L,
A AHATHEE 2 IR, BeBYAYICADL 2 Ji Kk & & 72,
ZO%k, VNEVRIZTHERIVIX =y = Ly
FINVEHWAARIGED & EECHELZH WAL YA
FUAMN—Z U TR EOBEERE L ER L2, UNE
ViZ#E5~6n, 1HdH72H 40~60 73 DM A % BBEwi
HECTHERL7Z, 72, METAZOELESR ADLIKT
BINZXE9 B VRS, i T AR T R 72 &Lt
T2 SRR, ERIOFIMIC X L5 S hiz,

6) MERTF RN I

x5 % RIFFEDOHAD BIE D EF IS KD &, HAD#E L
non HADB D 2B I3 L7z, 3, EHMEOHEICIX
Shapiro-Wilk B 2 17V, 2HEH OERICIE, IS0 v
tHRE, Mann-Whitney ® UME, 74 2Tl & 47> 720
WIZ, HADFHE OB R F O Meat & LC, HADJE
B, 2B ORI TAHELEZRDZHT- 200
VERE LIS ERT VAT 4 v 2 RGN ET 5 72,
LSRRI T, L EILHVE 2 Z 58 L T BB T
BAR B DM AT 08LL L & 72 o 22513, —HDAD
LBEEZRH LM 21To720 72, SERMHICTH
BRI N H 1T L Tl&, Receiver operating char-
acteristic (LL'F, ROC) f##T12C, Areaunder curve (LLF,
AUC) B X O, FRRE, » v b 7xRB L7
By b F 7 EOPEICIE, Youden index (8% JEE 445 5
—1) % vy, Youden index 2% K & 72 A ZERH L 720
BT, HiATSPPB4S K A 4 » & ADLIKTFIEHE & o

FWoOME E LT, HADBIC BT AHMATSPPB& N X £ &~
DO LR BEREFIM T 238 H 045 55122 W T Spearman
DNERAHBIARE 2 F TG L7ze 3 RTOMEHIITIC
X, RBLXURa~ Y ¥ — 02 IR L2k 7 b
% x 7 Td 5 EZR, version 1552 %M L, A EAHEZ
5% & L7z0

] R

1. B LO79—547 750
AFBOHEN N RO 7O —=F 4T 75 A FKIIR
o AXZI66HIDH B, i & D ADLAHEH V. TH -
7oER] (n=30), BAFMEF (n=14), MifEIKEIR
WV — X ¥ 7 R R Al B i % %2 L 729
(n=2), BEPISETHER (n=3) % BRAb L 7211760 (4 i
735x545%, F1E65%) ARMTH LR L 7 5 72,

2016.11~2021.2
DRRA BRI NHEAT SN T 658 Lo Rl E

n=166
BRsh n=49
- #§AT L ¥ ADLAFEE 3L n=30
- BREN n=14
- % IABP, PCPSEH n=2
- BREET n=3
A
REHT RS
n=117

K1 ffrago7a—5 4755 A
ADL: Activities of daily living, IABP: Intra aortic balloon pumping,
PCPS: Percutaneous cardiopulmonary support

F£1 HADBEZBITAFIMIKTIEHE ONH

A n (%)
o 1(42)
B 3 (125)
R 12 (50.0)
WA gy 2 (8.3)
AR T L 3 (125)
A LEE 3 (125)
HEPR 1(42)
P 1(42)
Ny K- T - BT RE 3 (125)
%2 3 (125)
- ey —BR 9 (375)
HAT 4 (16.7)
253 22 (91.7)
PfiE 0 (0)
B 2(83)
ERRA] R 2(83)
[EiRENREN 2(83)
R 2 (8.3)

HAD 3 4E #132205% (24861) TdH - 72, 24H1C B % FIMAK
THHOWNRERT.

HAD: Hospital-acquired disability, FIM: Functional independence
measure
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2. HADZEZ & FIMAL T I H PR

HAD FHEF 12 20.5% (2451) Td -7z, HADEFIZ BT
HFIMIK FIHHONRE £1ITRT, KT LAEGOS
Mo -HEE, NEICREE, B, - e T —BE,
HFITTH o720

3. AT SR, ATHTSPPB, ATHT FIM o HLiR
HAD#idnon HAD# &l L C, #irmiE T =K1
WZDoW T, b (76.3+56 vs. 728+517%, p=0.005),
12 VB s 0 BEAE R (83.3 vs. 59.1%, p=0.032) AVA H1C
EAETH Y, Alb (37+04 vs. 4.0+05 g/dL, p=0.004), Hb
(11.4%21 vs. 126+19 g/dL, p=0.012), eGFR (39.3+31.0

®2 MrATEE RN T

vs. 52.8+22.7 ml/min/1.73 m’, p=0.017) 54 & 12A%fE T B
D, WHEISPPBIZOWTIE, GFtEBIUOKE N AL ¢
NRTOVEEIRETH 572 ($_Tp<0.05) (F2),

4. FAHTBIETEEL Mfe Y ) FaE, BB FIM o i

HAD#13 non HAD#£ & [k L, A TLOMlRER (213.1
+151.9 vs. 1259112545, p=0.004), K Bh iR 24 Wr K¢ [
(124.4+80.5 vs. 79.9+88.245, p=0.019), KD /NF
v A (4099.122242.6 vs. 3104.3+1640.7 ml, p=0.016), i
B AZTIIER (58.3 vs. 18.3%, p<0.001), R A TIF0% 35
B (202 vs. 8.6%, p=0.014) WHFEICEMHETDH > 720
T/, MBI AEYEBICOWTIE, FTRBHE 17

. irHG SPPB, i Hi FIM o s

&1k (n=117) non HAD # (n=93) HAD#¥ (n=24) pfiii
-t (k) 735+54 72851 76.3+5.6 0.005
B n (%) 76 (65.0) 62 (66.7) 14 (58.3) 0.097
BMI (kg/m?) 235+3.1 235+3.1 236%3.1 0931
PR n (%)
e ML S5 89 (76.1) 70 (75.3) 19 (79.2) 0.794
B SR 57 (48.7) 46 (49.5) 11 (45.8) 0.821
PRI 79 (67.5) 60 (64.5) 19 (79.2) 0.224
P T R 75 (64.1) 55 (59.1) 20 (83.3) 0.032
PEYE A4 35 (30.0) 21 (22.6) 4 (16.7) 0.780
i PR P i A 8 (6.8) 1(4.2) 1.000
i 1007 9 25 (21.4) 18 (19.4) 7(29.2) 0.401
QIR TR ey
CRP (mg/dL) 05+14 05+15 05+1.0 0.959
Alb (g/dL) 40+05 40%05 3.7+04 0.004
Hb (g/dL) 12.3+20 126+19 114=21 0.012
Cre (mg/dL) 1.8+3.0 1.6+2.3 1.9+36 0.060
eGFR (ml/min/1.73 m?) 50.1+25.1 52.8+22.7 39.3+31.0 0.017
Na (mEq/L) 1409+29 140.8+2.6 140.9+3.2 0.914
K (mEg/L) 42+04 43+04 4105 0.164
SRR LT O — KA
LVDd (mm) 467+78 470+76 457+87 0.462
LVDs (mm) 30.1=7.5 30.7+73 280+82 0.130
LVEF (%) 64.0+11.7 63.0+11.8 67.8+10.7 0.076
E/A 0.9+0.6 0.9+0.6 0.8+0.4 0.353
I B AR A
%VC (%) 93.2+15.0 94.1+144 89.6+17.3 0.202
FEV1.0% (%) 75677 75.8+8.0 749%6.7 0.622
AT SPPB ()
&t 11 [10-12] 12 [10-12] 9 [8-11] <0.001
AL 4 [3-4] 3 [2-4] <0.001
4 mAAT 4 [3-4] 3 [3-4] 0.002
5 Wl T-37. % 8 1) 4 [3-4] 3 [3-4] 0.005
AT FIM (1) 126 [125-126] 126 [125-126] 126 [123-126] 0.615

IR, el [P ALEEEH ]

SPPB: Short Physical Performance Battery, FIM: Functional independence measure, BMI: Body mass index, CRP: C-reactive protein, Alb: Albu-
min, Hb: Hemoglobin, Cre: Creatinine, eGFR: estimated glomerular filtration rate, Na: Serum sodium, K: Serum potassium, LVDd: Left ventricular
end-diastolic diameter, LVDs: Left ventricular end-systolic diameter, LVEF: Left ventricular ejection fraction, E/A : JE5EIIIE (E¥) & 05
IGEIaE (A3) O, %VC: Percent predicted vital capacity, %FEV1.0%: Forced expiratory volume in one second
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x3  FAMBHENEHR, AR ) R, BEERFIM o R

&k (n=117) non HAD # (n=93) HAD# (n=24) p it

M n (%) 0.107

Hiplt CABG 42 (35.9) 38 (40.9) 4 (16.7)

AP T4l 31 (265) 21 (22.6) 10 (41.6)

BLE T Tl 20 (17.1) 14 (15.1) 6 (25.0)

CABG+#+ T+1if 6 (5.1) 6 (65) 0 (0)

Z DAt 18 (154) 14 (154) 4 (16.7)
FAIRE] (53) 418.6+1287 4115+121.7 446.4+1525 0.237
JRIRIRE ] (43) 503.2+136.6 496.8+131.1 528.3+156.4 0.316
N LR (53) 1439+135.1 1259+1125 213.1+151.9 0.004
KB REE TS (45°) 890.0+83.3 79.9+88.2 1244805 0.019
e M (ml) 3001.1+1803.8 2840.0:1746.2 3625.4:1923.8 0.057
Wi HEAK 58T~ A (ml) 3308.3+1815.2 3104.31640.7 4099.1+2242.6 0.016
WiBAPHE n (%)

HAE 31 (265) 17 (183) 14 (583) <0.001

i 7 1(0.9) 0 (0) 1(42) 0.205

AN TBIE 9 (7.7) 5(5.4) 4 (16.7) 0.084

AHENR 27 (23.1) 19 (20.4) 8 (333) 0.186

RN T 2 2 15 (12.8) 8 (86) 7 (29.2) 0.014

A5 7w 5(4.3) 3(32) 2 (8.3) 0.272
M) NV REHE(H)

AT LG H 2 1.3+0.7 1.3+0.7 1.7+1.0 0.016

AT HEL 53+28 46*1.7 80+4.3 <0.001

e e H L 21.3+8.0 20.9+8.0 23083 0.259
AR TN H AR (H) 17.7+70 17.3+6.1 19.4+99 0.200
1H @72 ) OB LI A 5 (HLAL) 1.8+04 1.8+0.3 1.9+04 0.089
ABBERE FIM () 125 [123-126] 126 [125-126] 118 [107-122] <0.001

I - RRAEAR A, A [P 5 A R ]

FIM: Functional independence measure, HAD: Hospital-acquired disability, SPPB: Short Physical Performance Battery, CABG: Coronary artery

bypass grafting

+1.0 vs. 1.3+0.7 H, p=0016), 17 H % H % (80+43
vs. 46+1.7H, p<0.001) A RITEIELTB Y, BEek
FIM 3 A B 1Rl [118 (107-122) ] vs. 126 (125-126) M,
p<0.001] TH -7z (F3),

VESERF I AL, HAD#£A3125%, non HAD #256.5%,
SRR AL, HADEEAT176%, non HAD # 28
10.8% & HAD # 3 & WA IC B o 7278, MFHF#I A &
RO o T2

5. HADREZ B ERE L4 L B0 VAT 4 v 7 H
Jit 53T O s

SE RN B, FRTOMEERFTLzE 2
7%, eGFR L BVEEHM OB, AT OIGHER & KBk
SHE BT B3 P 2 T B AR B 0.8 ML DRI % 380 720 2 D72
W, AT IS BV THR Y N E ) AT & 0 BiAs
s & T 5 eGFR & AUV B 2SHAD F8AE 12 5 2
ZEMEL, MOTERE LTHRA L,

HAD % #iE % €)% 25 %, 4£ Wb, Alb, Hb, eGFR, i i
SPPB it ATLMGRER, ik T v A, itk
EAE, WHELIA TR A B, A 4% 417 B4R H 5,

MBAITAV. H A M AR L LS ERT I AT 4 v
7 UG GHT OFER, AT SPPB A (OR : 0.741, 95%CI :
0.522-0.890, p=0.041) & #lj #% 247 H 32 H % (OR : 1.400,
95%CI : 1.050-1.860, p=0.024) 23ha7 L7z BIE K1 & L
TS (4.

6. ROC#HT i

ZHEmUAT AT A4 v 7 WIRHHICCTHE R B E 7R
& 724 Hif SPPB A &t & A #4547 B 7. H 20 ROCH#NT D
R2X212R T Ml SPPBA T AUC 13 0.754 (95%CI :
0.650-0.859), 71 v bF 7HIZ105 (K : 875%, HF¥
J 1 538%), fite AT F A H 8o AUCIZ0.784 (95%CI :
0.678-0.891), &1 v b4 7flHIZ6 H (K : 652%, JF#
BE 2 774%) TH o7z

7. WATSPPBERI O A v N4 7 TR L72HAD %
JEF O LR
ROCFHATIC TH M S N2 MBISPPBEEI DO A v M A
TN HD T, FAT R G % 4 1 SPPB A 5t AT10 KUk
i (SPPB<10#F) & 4f7 Hi SPPB 4 &1 4710 ¥4 Ll 1 (SPPB
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x4 HADRIEZNEUBRARE LB LRmO T AT 4 v 7 [WRGHT DfkH

OR 95%ClI pfiE
A (L) 1.110 0.981-1.250 0.098
Alb (1 g/dL H5Hm) 0.810 0.148-4.440 0.808
Hb (1 g/dL) 0.812 0.571-1.150 0.247
eGFR (1 ml/min/1.73 m® 84 0.992 0.967-1.020 0561
i SPPB A El (1538 m) 0.741 0.522-0.890 0.041
N TLOHE T (14385 1.000 0.989-1.010 0.905
M A8 5~ A (1 ml ) 1.000 1.000-1.000 0.236
it AE (=0, £7=1) 2,630 0.717-9.660 0.145
ith R TP H (=0, =1 0671 0.067-6.710 0.734
it A AT B GG H & (1 H 38 1.120 0.399-3.160 0.825
Mt AAT E 3L H &L (1 H3m) 1.400 1.050-1.860 0.024

TEEAE - HADZSE (=0, A=1)
HAD: Hospital-acquired disability, OR: Odds ratio, CI: Confidence interval, Alb: Albumin, Hb: Hemoglobin, eGFR: estimated glomerular filtration
rate, SPPB: Short Physical Performance Battery

2 HAD 34 @ ROCi##T
(1) 475 SPPB A3t & HAD J84iE,  (2) i 447 H 37 H £ & HAD 384 @ ROC FEIT G e & 7R 5.
HAD: Hospital-acquired disability, SPPB: Short Physical Performance Battery, ROC: Receiver operating characteristic, AUC: Area under curve, CI:
Confidence interval

=107%) D2 IZ5¥E L THAD BIER % lg L 7245 5,
SPPB<10#£13 SPPB=10 % & ik LT, HADRIEXRIAH
FIZEETDH o 72 (12.1 vs. 50.0%, p<0.001) o

7 (rs=0418), #HH (1s=0417), BEXK (LF &) (s=
0417), WK (TF&) (rs=0484), B - > v 7 —BF
(rs=0431), #HAT (rs=0.396), BEE: (rs=0567) (§XT
p<0.05) TH 720

8. HADEEIZ BT BAMiHISPPB & F X A >~ & BE:HFIM

TR H & oA AR z =

HAD B2 BT i1 SPPB 45 B X £ > 015 & BBl
FIM T {736 H 15 55122 T Spearman D NAA A B4R %
O THET LR A2 RS5IRT. NT VAT AMEM
MRS LN -THE X, W (rs=0455), - ¥ %
7 —HE (rs=0519), AT (r5=0435), FBEEZ (rs=0455)
Tholz (FTRTp<0.05), 4mABATT A+ EHIEIED
LB, B Oy T =B (s=0556), HAT
(rs=0417), FEE (15=0420) T&H - 7z (FXTp<0.05)
SERG T HMED 7 A b EMEARRD LN -HE X, #%

ENTRIROER e SRV AN LAY S g el
B 5 HADFIEH3205% TH o722 &, 2) fifHi SPPB
AEHIHADFIE O ML Lz BE R T-CTH Y, H v b A
THIZI0HTH o722 &, 3) MHISPPBA F A £ » &
FIM F.IEH & OBEICE L TlX, /YT Y A5 A Mg,
W, WA Ty B BT, BEREAERGMHE
Z, AmBATT A ML, B - 2 v 7B, RT, B
BLAEMEZ, 5T HED 7 A ML, A,
R, B (RRg), B CFER), - v 7 —
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%5 MATSPPB& K X A » LBER FIM FA2IEH & oA

NG VA 4 mABAT 5L B HE D
rs p i s pfiti rs p it

a2 —0.069 0.750 —0.008 0.970 0.087 0.688
B 0.135 0.528 0.149 0.488 0.418 0.042
THH 0.455 0.025 0.361 0.083 0.396 0.049
HAC g 0.179 0.402 0.065 0.763 0.417 0.043
BB 0.228 0.283 0.155 0.469 0.484 0.017

b LEME 0.105 0.625 0.153 0.474 0.362 0.082
PEREH —0.059 0.786 —0.103 0.633 —0.118 0.583
PR 0.089 0.678 —0.059 0.784 0.056 0.797
Ny K- faf - TR 0.105 0.625 0.059 0.784 0.241 0.256
M LR 0.105 0.625 0.059 0.784 0.241 0.256
W - v T — R 0.519 0.009 0.556 0.005 0.431 0.036
HAT 0.435 0.036 0.417 0.043 0.396 0.049
335 0.445 0.023 0.420 0.037 0.567 0.004
BLly 2 0.032 0.884 —0.103 0.631 —0.128 0.553
£ 0.032 0.883 —0.090 0.674 —-0.113 0.598
FaRe{ Ot —0.298 0.157 0.024 0911 0.178 0.404
[H] R fig e —0.122 0.570 0.065 0.764 0.049 0.820
FLE —0.185 0.386 0.046 0.833 0.086 0.695

SPPB: Short Physical Performance Battery, FIM: Functional independence measure, rs: Spearman O ME {7 A B2 %L

B, AT, BMERLAERLAHBEERDZILTH D,

1. HADFEHRIZDOWT
ARIFFEDRER, S CIRIVEFl B3 12 B 1) % HAD
FEAE #13205% Td o 720 FATHIZE1C B v T, Honda
52013, MR S BEEM AT CFIM FREH o v
ITNNOEDTHEMEUT LR 72346 % HAD & 2 3%
L, USRS O HAD BIERZ AL 2L 2 5,
HAD BAEHIZ181% TH - 72 & HE L T b, A%t
WCBWTHIIEFAETHY, HRIIBRYTHo/2EE R
5N5b.

2. HADRIEDBIEKR F 122\ T

5 WL AL BE T4 B 20 B0 2 HAD S8 o0 [ 58
TERHT L2010, SERT VAT 1 v 7 W GH
B AT o 72855 HADRHE O Blr U 72 O 71, 4
HiSPPBARF E Wi HBATH Y HETH A Z &3 5 »
Ehhote WERBMIIIBWCHES B %D 7-4E
02 A2, Hb®), eGFRP) &\ o 7= i HT 15 5 T
AT, fdgks g v 2P fitke A
52 itk BN TSI ks o 72 Tl B A
WL, WTRLMEY ANE R, ADL 7 ST 2
CEPEEINTBY, LT THE S Tw B ERIR
BEETORMEAH LTV LA L, STRENT
240 B SPPB A3 & i 44T I 7 H B0 s A5 B %2 AL F-
LTt s h,

JeATREZE1C BT, Honda &2 13, OISR T4l
FOHADFRE OB K T2 oW CThia L, %2 &
DORER, FlaRR, PHrRER E3FEERRFLLT
MR E NS, FrHELR EPEERRTTH - 72 & Wil
LTWwWa, $72, Guralnik 52 13, /e ESbE %
FHRIZSPPB R ME L, 2 OAFHEIZAER, 1, T
WL ETHELL ETY, K19 7% ADL O T I
CHBL7zE#HELTWE, INOOETIIZENS, B
RSB IZADLICHE S BT 5 FTh b 2 LR &
NTWd, 20720, KHIERIZBWTDH KL REIRY
HATFH BT ERDS, i SPPB AR HAD FEhE 12
MbzmhaRFLLTtshizbnLtEZ HN,
Baldasseroni 5 2 12 X 2 &, kLSRR E B
VT BATHTSPPBIZ, ML R FEAPHE SO Tl
WFTH5HZEPMEINTWASD, HADFEIED Tl
WTZD ) ) BAREME R /R L 72 2 & ASRBEZE D H vk
LEZ 5,

X5, E ORIV B IS B 5 HAD 58HE Y
A2 % FMT B0, ROCIEITICTH v M4+ 7%
B LR WMEiSPPBEREIOH v Mt 7 I 104
ThbHIEIREN, SPPB<I0HIZSPPB=10% & g
L<C, HADREERDSHFEICEMETHL AW L1 L
725720 JATHFZEIC BT, Yuguchi 51, 65500k
O v i LB VB A JB S O A P A4 T PR A5 0] ik 2 40 i
SPPB®D /1 v b+ 7129 TdH - 722 &, Vasunilashorn
5% 1%, 65 L1 0 MR AE 1L E S O 34E DA 0 3k 4T
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W% P 5SPPBOH v b F 7HIZIMN TH 722
LAEWELTWS, 72, Kitai 5V 1, 655U Lo
REBHEITBWT, SPPB7 MAmMAEEE S LAELIN O 4
T & AR ABEOMS L2 febkN - CTHh 5 & it L
TWwho RKFED A v M+ 7k, ThoEOKfTETY

AL LEMERBREOTFHRET Y ML L L
HELDLENHEBTH o720 AWEDOFIMALFIHE @
Wik% &5 &, HADFIE24BI D ) ATV T L7720
246 (167%) DA TH Y, FEE2260 (91.7%), EH12
B (50.0%), - > X 7 —BIIH (375%) &, AT
IDHEVEETERTLTCWAEHAMEE L. 207
W, BATHRICHEEE T, Bl ToEIEToADL
Tk 2 MEFE§ 2 7201213, X 512\ SPPBAS H AT
VETH 5 W ReEAVRIEE S 7z,

ARFFERE TN BT, HADZIE % T3 % i i SPPB
DOHy NETHERENIZZ LI, HADZ BHET 0]
REVE D B IER 2 7T ORF 52 S L, R iR 2
LELMMAR ) NEY A AEED T ETYH, HKRNE
HZODHLHDEEZ D,

RIFFETIX, WATSPPBAEFE & B IS, Mifs#ATH T
HE b HADSSIE QM L2 BEKR T TH Y, TDh v
MA7HIZ6HTH S 2 EAVRS N7z HADIZBEHN TO
WAL T ORREE LTHED NG 720, HinbiTE
VABORBIEL, BEANTOHSEMTZFE, HADS
FEVCBITE L7 Z 2 Sz EN O ik A 58 &
D, BIEIIINEAN» S VMBI OHRITERIEL, #ifthd
HHICHITHZ HIET 707 I A50E#R L SR TWD
2 RBFROREN A Y A T, B 2 A
BATHVHEE Y HBEEL Tz, Bk, FIME
THHOWNREAZ L, BITLVOREVEETETLT
WRIHHBEAEL TSI 05 Y, ADLEE 4%
MFF AT, W6 HHEZHLE LTORTHYZH
BTN EETHLEEL LN,

3. HADBEIZ BT AT HISPPB & F * £ ~ & H R FIM

TREH & OB#EIZOWT

MiETSPPB 4% K 2 4 > & ADLIETIEH & B2 W 5
MIZT 572012, HADBEIZ BT AHTRTSPPB & K 4 4 &~
DO & BBERFIM T {230 H O £ 122 W T Spearman
DNERAT AR A T CHRE % 175 720

NG UVATANTHDLEIZ VFL, ¥ Foifitg
PRI NG ¥ AR A KWL CHB Y, B AR
BN T v ARSI 2P, AT
i, R A v T — Rk, AT, BB & A
% b7z 2SO FIM TR H 385 At < 39,
YO EELR VNG Y AREDSLETH D 2 L NENT
HHEEZD, T KCHENIRECHIELETT
iR, WA v T — B, R B ek

1300, NG Y ARSI B 2 L AW SR TH
D, AR RII AT Z IR L 2b D E R b,
AmABATT A b OIRETH L PSR THE IR, ADLH
VL OMEDHESNTWD Y, 72, SBFId2AD
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(Abstract)

Association between Short Physical Performance Battery and

Hospital-acquired Disability in Older Cardiac Surgery Patients

Hirokazu SUGIURA, PT
Department of Rehabilitation, Sapporo City General Hospital

Junichi SAKATA, MD, PhD, Yosuke YANASE, MD, Hirotarou SUGIYAMA, MD, Masanori NAKAMURA,
MD, PhD
Department of Cardiovascular Surgery, Sapporo City General Hospital

Objective: The purpose of this study was to examine the association between the Short Physical Performance Bat-
tery (SPPB) and Hospital-acquired disability (HAD) in older patients who underwent cardiac surgery.

Methods: This study included 117 patients aged =65 (73.5+5.4) years who underwent cardiac surgery. The devel-
opment of HAD was defined as a score of =5 on any one of the subitems of the Functional independence measure
(FIM) at the time of hospital discharge compared to the preoperative level, and the association with SPPB was investi-
gated.

Results: The incidence of HAD was 20.5%. Preoperative SPPB was an independent predictor of HAD, as were the
number of days of walking independently postoperatively, with a cutoff value of 10 points. Furthermore, each SPPB
domain was correlated with FIM subitems in the HAD group.

Conclusion: The preoperative SPPB in older patients who underwent cardiac surgery is a factor associated with the
development of HAD, suggesting that it may be used as a tool to screen FIM subitems that are predicted to decline

postoperatively.

Key Words: Older, Cardiac surgery, Short Physical Performance Battery, Activities of daily living, Hospital-acquired
disability
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V75— a3 YHAI L B HREORBENREZZBIITR
FTEDPUREE 2D, 2T, AW TIEHAGERSCEH
FAL %1% L, Gait Parameter DEHEEEZ B S 02235 2
LxHME Lz,

HRBLVHE

SCI-FAIL X, Gait Parameter, Assistive Devices, Temporal/
Distance Measure O =2 D THEK SN TWw 5%, Gait
Parameter | Weight shift, Step width, Step rhythm, Step
height, Foot contact, Step length @ T i ¥ H TH Ik & 11,

JEAT 10 KA RT 20 il MUCEFMI S %o Assistive Devices
A L Cw s R B B % 3K 3 % Upper extremity
balance/weightbearing devices /& 45 #5 4 35 & 5185 &, fi
HLTWwa TFhEE % BIRT % Lower extremity assistive
devices EA % 3 ARG TR L, L TBARN14 M
THHT 3 % Temporal/Distance measure | H & A4 {12 B
V) % AR AT B & P Walking mobility 55 & 245 B 47 7
Z b~ OHi#E2 Minute Walk Test (BLF, 2MWT) % 5FAfi§
5o

1. HARFEM SCI-FAI DAERE
G5 LSO 2 5 FEE R B Ol & 5355

GIH & &SRO 2 1472, 5612, RECHT S
MR RD L 7OFFELL R VY 2175720 ZEHIR
13 Francis Guillemin & D # A4 5 4 > 1% 12 10 7=, NEEH
NE3H (BlEFE 25, Ve Y 57— 3 VERI—
INA ) UHNL) DAL LT HARFENFRL, 3008
REXZTHDORX N— (BPHEL34, SHEEE—
NAY AN E, ERRE3%) TLo0 HAGEMA %
L7z, WA, WREHRRE S Wl EIECE (B
WERD D, BIEREICHEE L BN ORE D H 2 Mg
W) A HARGER R JEREA~EIER L gl AR & 7R L 72
Z 0%, FREFDFEFI & SRR & OBa %2 Hat
L, EEZ» SO D & \CTHENEFHR OB 5 [
RO FHe & 2 EEINAT - 720 wfRlS, BERICES Law
PREEFR L 34 Y H ARGEFRBLR N & il 58 Ll 2> 2 151F
ATV, AR 7 H AFERUSCI-FAL 2 2R S 472 (K1),

2. BEEOMES
1) W%

W5 HI1E20194F4 H 1 H A5 2021 4E5 H 31 H o IR 12
SRR VR AT B A IR s B [ AR R & 72 (e o 4 —
WIRBANABE L A EFHEE TH ), SEPULHEITHR
i e e N i DD NIRRT ¥ 5 o il A Sl B/l P A = YA
(BATHIB RO oA EZH b2 v) LTEBTE S
0L LB E Uio BRAERHE TSI a3k A%
BICFERTE RV EHIWB L7728, A2 L TligEn
BhEHFLELLVWEREZRLEHZE L
2) TN A X

SeATRRZE 'Y TR S N R C B 2 A
BAERELICC : 0.703% %% & L, Fisher DA BERE D
ZrEW A T EEXEIE02, 01, AP
H 24 EAE UARIIGED T TV A A3 L7z,
3) Gait Parameter il )72

WG % OMWT 7212 6MWT HY (2 |l £ 245 0 U 5 [f)
OB Z o L7ce iR EIE, Omith 2T & 10 m#h AT
WM a— v aREwz10mBR iK%, RREEEE D 2P
DRFT BTV KLz WM 2HBOET LTI X T
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cEgnkt (BIREE - BRESEEELTVLS)
@ - EpEEt BIREE - BREESEEELTLAYL)
CYUNEYF =2 a VEM-NLY Y HL

— (W]

(PSR - BRI ZREML TuAY)

3IDDRRZIDICHES
- NEBIRE < 3
'y CEEEL (SERGEL) - SEREE-SIUVHL
7 CESEE L (REFRES) - BSEit GIREEE)
EBR | pamssoxm
Iy EREEL (PR, SRRERSY)
(BISEEH - MABSEE L TLAL, BRTFEE 7542 F)
| —a[ vEa— | EEmisBRE:OERELEa—

@ - SCI-FAIBAF¥E (Edell C. Field-Fote)
240 BARERBEPHE % 7T

T7V—747Y

- BIRRICRE LA WEBSEELT 34

1 ZHEHHRTo kR

(SONY, HANDYCAM, HDR-CX470) % fi i L, 11k
R %W T 5 720 BATEP LD S 35m DR 5
0.75 m DA EIZFRE L7ze b ) LI ATEHA % i 3 %
72O\ AT 2> 5 3 m A2 IR 2> 5 045 m DB (27 i
L7zo AT OWEMIE, NEEODFEISH, H1T
WA ETABHREE Uiz FFMI A3 2 B i
BATT A MRS 20 & U, ZWRIE (A4, BigHEm
(RiH 15/ #H51457) =g Lize BiIR A 2 713G
PO1IGMITNSEELRI 2O L, BBE1IS»5
25 ETCRIRARE LB O Lz, 155 /-8
T 7 A NVIE T FHHEY 7 b =7 (EDIUS Pro 9, Grass
Valley) % H\WC2MWT % 72136MWT D B 2> © 255 [H
ZRHAL, SREDVEE LIS TWRWvnT o — X3
brd 2 &9 I L7,

SCI-FAI @ Gait Parameter 5¥-ifi (3 24 O B2 g i L O H)
BB & > TiTh N, WF IO U TRl L7z 57l
L SCLFALGHli R AEER D # & L 7zo FFAME AR RS
BR7TAE o RRE Bt (R, M), BFiiE B
R AEBR 15 4R A0 R Blopie i I (PR 245 5
HE L7z WFEITH LHRTIC SCIFAL S IEH H o #iH % 1T
W, 2 TOVEEBIN 09 A SCIFALERAM % FifT L 720 Wi
B OFEM DT 5 £ THAEREEHHAZ T, 1T
FEZ IR 0 Sl A 0B E X o 72 GFlIE [ 58 O
LDEFHMN R AEZ AT S, [FRETHED BL, Ko
BeodshZ el w4, BMzZRYELELZ L
% FP L 720 Gait Parameter sFAMI %, 25 —&FAl H (Video
Sessionl) & &5 —&Filli H (Video Sesion2) ® 7 E L, 2
B LA B O I % 7% 1) 720 Video Sessionl D 5413 Video
Session2 # 5E% 3 % £ THMILL 72,

4) JEHT

Gait Parameter & &1 2 O 5 FAME % 7~ 3 I AH BIAR £

ICC, WMy— B & Cronbach Datf%, THRIEH D —%%

(X Weighted kappa Z 3720 ICC(1, 1) Z HWERHlEH A,
BOMEPERTEZ ML L 720 ICC(2, 1) 2 WV EHiliH A,
B o # & RS HEME % fER2 L 720 ICC & Weighted kappa
D FFIE, Landis &7 0 3 & v 720 081~1.001
almost perfect (IF1T52412—3), 0.61~0.80 I3 substantial
(A7) —30), 0.41~0.60 % moderate (HZEE—3K), 0.21
~040 1 fair (4 L—%), 0.00~0.20 i slight (b F 22—
H) LML 720

S DOIEREHENEB L OB B TIT - 72
# M1 Video Sessionl, Video Session2 D &3 R & I2BT %
Video Session ] D A &1 D7 (d) % yiill, Video Sessionl,
Video Session2 @ 45 %t 5 # 12 B 1 % Video Session [H] & &
RO (m) % x il & 3 5 oA ] % 761 L Bland-Alt-
man 01 %47 o 720 W RS 24 0 KK R
B 55HEiE OGO (D) = yih, FFliE2%4 0
B REF BT B B O AR O (m) % x i
L 2 8 & MK L, Bland-Altman 547 %47 72,
E 5T, dOFIMHED 5% FHIXH (BLF95%CD 25
[ EFRAE DO MAEFER L 72, d& mogzo A &k
LIPIRREOH AR L7z, 72, FHliF 2% 0H%
fE T O FR 2 D RFZF#iPH % 78 9 Limit of Agreement (LT,
LoA) 2B L7, X512, MEMREORFT LD,
e /N ] K28 b Minimal Detectable Change (BLF, MDC)
R M L7z MDCIZ il 22 o B #E 3% 2 Standard Error of
Measurement (LLF, SEM) 2 S5 H &N 525, SEM (3
H 7 & ICC & VTR 7219,

MDC=SEMX1.96X~/2
SEM=1Z#: 4R 2. /(1- ICC)

ARIFFEIC BT S AEEULELIE IBM SPSS Statistics, version 26,
IBMALZ M L, AROKHAEIZS5% & L7z,
B, AUITRIKBIE L ERKEMEEAERICL - T
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b7 MCED, F7220204E7 H1HUBEO XS H 121 1. SCLFAI —HEIR

F % W CHEBIFRH I 2 17T WER TR E % 1572, ZEHITE R TR L A AR SCIFAL 2779 (1X12)6

KIH H Gait Parameter, Assistive Devices, Temporal/Distance

o] R

2 HARFERR SCI-FATFHIi 2
Field-Fote EC, Fluet GG, et al: The Spinal Cord Injury Functional Ambulation Inventory (SCI-FAI). ] Rehabil Med. 2001; 33: 177-181. & ) &R
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measure & Gait parameter 738 H X [FIBSILEL 2 W] Hg & 5
57O ROEE % % TRl L7z KIEHET
» % Parameter |3 447/ 2 — %, Assistive Devices (3 %%
TR B T %% B, Temporal/Distance Measure (& 2217
B R OHIPH, BEEEOFREE S BIERL, KIAH % TRHIEN
ZOVER LR35 WEIERZ LENT B S5 O & 1572,
Gait Parameter Tl Weight shift # KFEZ B, Step Width %
AW, Step rhythm % A7 v 71 X 4, Step height % b+ » —
775 ¥ A, Foot contact % JE ¥4 H, Step length % #x
g & BITR L 720 ARERBE ORI, W FBIAREZ
BIE T A2 BETL2HATH Y, HLOBE L RN
LARVE ) EEILETH D, AT v 7 ) X L0
HTh5D, [V VoML, SHITTE (3R 250
TCHEAMGD B ETIZ) X, FHIBGEOREORHT
B 5 BRI 2 5N B B R EREE R AR A5
A HEMEZ Z R L 728 & % - T 5, Step height IZf#
L, BRICHNGADD L HFENRTE R olz7z0,
FHNZE DS by — 2 ) T T v A EFIIRUEE 2 S FF
W %572 % B o Rl 3% #E C Reciprocating Gait Or-
thosis (RGO) 25Fl E N TW 7275, ARIFO I T3 Prime

walk 2 iV 5 2 &AL W7o B ICHIH LBRE L 72
AATHRIE B X OH Ak FR % T lE community HisGE) & v
IEHREH B, WIBIHE &L, JEH, 2V =y, #
iR, KANEREMBHETHEOHFZH T 5174
LERFEHEDIIMNL Tnd, S51T, BITHES X O
PH, B O R O FEAMG AL HE 1d Perry © 237 35 72 BFAM
HMEA AT 5 (Appendix) 2 2 L 259 E 5T B

2. NHRH

RUFTE DX R H D V395 i1 61.8+104E TH D, Hb
BPEERRIE 25194, FEVVEIE B RIRIG S 154 CTH D,
AIS: C3%, D:31%4TH o720 &FFMiH ® Gait Param-
eter {5 M 1%, EF i & A Video sessionl : 17.68+3.6, Video
Session2 : 17.53+3.7, #Ffili# B Video sessionl : 17.56+3.4,
Video session2 : 180+3.0TH -7z (K1),

3. MreEWEEE

W NS BE 1 FR A # A 2SICC(1, 1) 1 0.973 (95%CI
0.948~0987) @ [F1F5e4Il—5 ] TH o720 FIEH
— 3% |3 Weighted kappa : 0.827~1.00 D [T 42—

X1 WHEEOWRER

FEARNEH eSS
x4 (%) 34
A i () 61.8+10.4
Bl (9 ) 29:5
FEE~FHIH %< (H) 38.8+62.0
SR (44) M 19
IAMETE 15
ARG (%) B8 20
¥y 1
R 3
AIS grade (%) C 3
D 31
FAC (%) FAC:3 5
FAC:4 12
FAC: 5 17
Gait Parameter ( /20) Bl A sessionl 17.68+3.6
session2 17.53+3.7
R IEA] sessionl 17.56+3.4
session2 18.0+3.0
Assistive Devices ( /14) 10.65+2.8
LJB (/8) 5.38+24
T (/6) 5.26+0.9
TR (48) B SR & T R 2
Vo —k VRV TR 7
v by TRUE TR 3
M SHE & T S BT R 3
B — R BT R 1
%L 18

AIS grade: American Spinal Cord Injury Association Impairment Scale grade, FAC: Functional Ambulation Category
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HEAIBH6 T

x2 HAENEEME BEREEE

B S

e A

APl A APl B Sl E A-B

ICC (1.1)/ICC 2.1) 0973 0.928 0.848

95%CI 0.948~0.987 0.862~0.963 0.717~0.921

SEM 0.14 0.31 0.76

MDC 0.38 0.85 211
Cronbach a 0.986 0.967 0.916
Weighted kappa

A KERT) (/2) 0.927 0.809 0.689

B. @ (/4) 0.827 0.713 0.465

C.HAT) X2 (/4) 1 0.782 0.634

D.by—=2U7I> R (/4) 0.865 0.878 0.836

E. 23 (/2) 0.839 0.749 0.349

F. i (/4) 0.899 1 0.899

ICC: Intraclass Correlation Coefficients, 95%CI: 95% Confidence Interval: 95% {5 #iIX [, SEM: Standard Error of Measurement: 12 % i 7%,

MDC: Minimal Detectable Change: #/)N 1] MiZE b3

3 Bland-Altman 5547

LoA: Limit of Agreement, 95%CI: 95% Confidence Interval: 95% {2 & IX [

B THotz (£2). WWESEMIE Cronbach Dot %L :
0986 Td > 720 #HAMIFH BAICC(, 1)1 0.928 (95%CI : 0.862
~0963) @ [IFEEII—F] Tholze TIHH—-FH
13 Weighted kappa : 0.713~1.00D [ 27 ) — -3 T84
=3 TH o7z (F82), WHIE S Cronbach D o £2
10967 T & o 720 Bland-AltmanZ> #71&, FF1fli # A1
dD I E D 95%CI A —0.15~045, d & m® mlJ7 KX iy =
—0.021x+0.52 (p=0.485) T TR, HHIRR 2 I HERR
ENhedroiz (M3a). #HliH BlXd O FHMHED 95%CI A

—0.85~—0.04, d & m ®EYEIE y=0.127x—2.69 (p=0.019)
THEERZE, ORISR SN (K3b), MEHND
MDC (Z 5l & A£30.38 41, FHliZEBAY085 M TH o 726

4. HE A

W TS B 1X ICC(2, 1) - 0.848 (95%CI : 0.717~0.921)
D NETZEE—] THolzo FIEE—3EFIZ Weighted
kappa : 0.349~1.00D [ 4 L —H-1FIZ% &I —3% ] T
o7z (F22), PIEATEZ Cronbach D af®%k : 0916 T
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& - 72 Bland-Altman 73 H1 D &5 R d O F-H4E 0 95%CLIE
—057~081, d & m» A7 K13 y=0.08x—1.24 (p=050) &
%, BERE HEIEERHER SN R, o7 (F30),
KB OMDCIZ211 2 Tdh - 720

% %=

AWFgETIid, HARFERSCIFAIZ/Ek L, AFizBw
T bR %787 Gait Parameter D 9 5 i WS FANE % 1
LI L7z DT, 2oz dh~R5,

T S MM IZICC(2, 1) 0.848 T [T IZ7E 4T — 3
THRATHIZE & MO EA T S0 FREE 5%
3 [E. iR ] T Weighted kappa 2804 LL FTH Y
[ 1L D—3] TdH > 72, Bland-Altman 73-H7 T3 [l & i
7, RIS IIERD S e o 72 FATHFZE CIE T ALIH
H—%2E & Bland-Altman 7347, S&fftanze DA I3
nTwZv, MDCIZ2115TH ), SE4rHi%E TiEMDC
F19MEHE ST Y DY ASOMRETH o720 FIL
HH [E ] (308, H e R 4 KB
ZHHTLHE TH 5o AWFSE TG E TH T P
Boffifadn Lizzo, by —A7Y y7mLsnhi:
e TR B2 U 7 B BE R & e IR HL 0 )
WiAS G DIz REEATE 2 H D, INE R IR O BIE
AATEHIECIL, FEMZ 3R AEHE 2 4 LB I CRFAf & 52
i L7 e B BB S N B L S hTwa 2
ARIFFE T G D4 B WL 5 7% 58 CHIM R % 17 - 7272
& e B E) % SN EHE C & o 22T REEASE 2 5
N5, RRFMEE % IEMICBIET 2 IIEER RO S VE)
L2, A1 —FAERRE, B0 X — A% iR v
5 ZETYEDNRAD S,

M AR EPEIZICC(T, 1) 1 0.928~0.973 T [1ZF%4AI
—3) THRATHIZ & RO &R S 710 F
H—3#120.713~1.00C [ A% ) —F-1213% 21—
T» - 72, Bland-Altman 737 T & 574l & B T [ 7% 3R 7%,
WEBIAREAFED SN Tze K3bTLoAD S L TWw 5
—EFNE, THMHEH [B. k], [E EiBEH] °Rx
FEEPE U, FMEA (B W] OB#E N Weighted
Kappa 130.713~0827 C [ 27 ) —F—-1F 1T &1l —% |
ZRTH, B M Weighted Kappa 13 0.465 C [ Hr45 fif —
] ORTHY, TAIEHE (B AxBE] 133 8 D3
B CTH L BENEDYE 2 SNz AR HE IS T i Wiscon-
sin Gait Scale® 234 [ THIFR S Mg WML F L Tw
%o Wisconsin Gait Scale 1213 Gait Parameter [B. 4] &
BULAHEEZALTBY, MlEzIEdEL UCREEAT
9o 4% SCLFAI Gait Parameter i3 H1KT » F~—27 % [
WCRHMIISE#E 2 WABAL S5 2 & T, X HICE VRN A
HONDIREMEDLD 5,

AWFE CTILSCIFAL % EIBRIEHED A A N 4 ITHER
L 72 CRIER % 17 o 720 SCI-FALI Bl 2295 - <0 PR 12

X BERIR - e CTOMHMEE SN D720, NEFR - 3
P R OBRITESEEL - UNE) T —Y a3 VB
DA VN=THR L7z E 512, FEOMEEICIZEENE
HEATELVWEREHEFEEDIND > 72720 KR & O%HH
EEWbnEEZ 5,

— i TAIEDESIZ, Video Session T AEENE %
Miad L7z 2 &, IR AATRREDSE VIEBI 252 < LD A
INZEDVBRTOND RUFFETILBBEREEHI OB IS
s U 7= Bl 2 7225, §FliE 2 4 O RS 258k L 2 -
72728, Video Session @ & TIEREME % Wit L 72o BB
AATERMNE, TR 2 B D550 < F BN 2 i 2 vz
BATHAT & JE L 223 AR A5 % 5 & oWES) 258
5—77, BEPOBIENRATEHI T, FEMIZ R0 EHE
24 LEh 1 CRHl % 206 L 7235 AR S v & bl
BENTWD P, BEREEES L) 8 & 5o T
ETCVWRHREHEASL &, FHEEDEV: Video Session 12
LZFHIALE LD DL EZ b, F72, HEFEEE
He 2 B BERR 2 20 B L E ol AT % JAp ) 7213 H AT
(BT B HOARIIMbRV) LTERKTE S
HE L7z, WA GE LIERMS R E 7% -
TWVWALIRENPEZ SN D, 512, MEREBEEOK
IR RE D 14545320 Fl T d 0 Gl TR
(EL R VAV i VA Y (e

A TERLEBIREHEORMLY, £ o%ha, ¥
BFEG Y N ) F— 3 3 & IR E LEMEELAL O
B NE) F—2 9 VHHTIANE ) 7= 3 U8
TbRBEITHRoTETVDLER DN S, SCIFALIZ
BRBGEZ I NEY F— 3 3 VRBOEVESEE O
BTN AD—B & 55 2 s 5,

i

5

H 7R G i SCI-FAT I 24 e 0 B IR % 72 12 35 > TG W E
T2 H LEITMREL RS TH S 2 L2 Lz, 4%
P TN R LR A, RTREEZ R L TwE
WV

Fl 2% M X

AWFFEICBIE LT, BRI R 2% v,
BHEE © H ARFEMSCIFAID E K % AKGE L CWwWiz 72 &,
WORMRLE 2 —IZTRILZE 5 72 HFHHEdell C
Field-Fote i 1@ <& L WP E 37 X 518, &RHF

REATICDH2Y) THHIVEEF LdgsE, BRE
DI ANFEH T2 LE T,
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(Abstract)

Translation and Reliability of the Japanese Version of the Spinal Cord

Injury Functional Ambulation Inventory (SCI-FAI)

Shinogu KUSANO, PT, MSc
Graduate School of Health Sciences, Ibaraki Prefectural University of Health Sciences

Shinogu KUSANO, PT, MSc, Kenichi YOSHIKAWA, PT, PhD, Kazunori KOSEKI, PT, MSc, Ayumu SANO, PT,
MSc, Jun YABUKI, PT, PhD
Departmment of Physical Therapy, Ibaraki Prefectural University of Health Sciences Hospital

Kazuhiro MIYATA, PT, PhD, Masafumi MIZUKAMI, PT, PhD
Department of Physical Therapy, Ibavaki Prefectural University of Health Sciences

Neil David Parry, MSc

Human Science Center, Ibaraki Prefectural University of Health Sciences

Ryu ISHIMOTO, MD
Department of Rehabilitation Medicine, Ibaraki Prefectural University of Health Sciences Hospital

Yosuke TOMITA, PT, PhD
Department of Physical Therapy, Takasaki University of Health and Welfare

Objective: The purpose of this study was to translate the Spinal Cord Injury Functional Ambulation Inventory (SCI-
FAJ) into Japanese and verify its reliability.

Methods: The Japanese version of the SCI-FAI was translated according to international guidelines. Study subjects
included 34 patients with incomplete spinal cord injuries (mean age 61.8+10.4 years). Two evaluators conducted the
SCI-FAI twice on video. Intraclass Correlation Coefficients (ICC) (1, 1) and ICC (2, 1); Cronbach’s alpha coeficient;
Weighted Kappa coefficient; and Bland-Altman analysis were used to confirm intra- and inter-rater reliability.
Results: The Japanese version of the SCI-FAI was prepared according to international standards. Intra-rater reliabil-
ity ICC (1, 1) was 0.928~0.973, Cronbach’s alpha coeflicient was 0.967~0.986, Weighted Kappa coeflicient was 0.713
~1.00, and Bland-Altman analysis showed a fixed error and proportional error in one rater. Inter-rater reliability ICC
(2, 1) was 0.848, Cronbach’s alpha coeflicient was 0.916, Weighted Kappa coefficient was 0.349~0.899, and Bland-Alt-
man analysis showed no fixed or proportional errors.

Conclusions: The Japanese version of the SCI-FAI was confirmed to be a reliable assessment tool in the Japanese

clinical setting.

Key Words: Spinal Cord Injury Functional Ambulation Inventory (SCI-FAI), Spinal cord injury, Observational gait
analysis, Reliability
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Effect of High-speed Robot-assisted Gait Training in Patients Who Have Experienced Hemiparetic Stroke:

A Single-case Study

Masanari YAMADA, PT, MSc, Yusuke FUKUI, PT, Yuichiro HOSOI, PT, MSc, Yoshiaki MAKI, PT, MSc,
Hiroaki FUJII, PT, Ryohet NAKAHASHI, PT
Department of Rehabilitation, Ukai Rehabilitation Hospital

Yuichiro HOSOI, PT, MSc

Graduate School of Sports and Health Science, Ritsumeikan University

Objectives: We investigated whether high-speed robot-assisted gait training using the assist function of Welwalk
is more effective than treadmill training in improving the gait speed of patients who have experienced hemiparetic
stroke.

Methods: The patient was a woman in her 50s with right hemiplegia due to thalamic hemorrhage. The study used
an AB single-case design. Phase A consisted of treadmill training and phase B included Welwalk training, each for 8
days. The outcomes were comfortable and maximum gait speeds. In the analysis, the regression coefficients of both
phases were compared, and the binomial test was used after the 2 Standard-deviation (SD) band analysis.

Results: The regression coefficients for both comfortable and maximum gait speeds were greater in phase B. The
binomial test results showed significant improvement in both comfortable and maximum gait speeds in phase B
(P<<0.05). Treadmill speeds during training were higher in the phase B.

Conclusion: High-speed robot-assisted gait training using the assist function of Welwalk in patients who have expe-

rienced hemiparetic stroke may be effective in providing a high-speed training environment and improving gait speed.

Key Words: Stroke, Gait speed, Robot-Assisted Gait Training, Treadmill
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[H /Y] COVID-194Z & O HE D 2P 85 8 5E R (Acute Respiratory Distress Syndrome @ DU, ARDS) %
ELZBFITH LTI SIS U RE 2 EEL, RIFARELEs7-0WET %,
i B 4] hE B & COVID-19 F ek ) A 7 W+ %% < A % 721 B M. COVID-19 D EAEALIZ & 0 b FE A
Lk, HAE ARDS &HIMr S AUEE 396 H X O MR, R 2 BliG L 7z. S5 129% HIC AT
WG eRBERL L, ErhiAsR B, KT (Intensive Care Unit-Acquired Weakness © BUF, ICU-AW) & iEBhEI 1
e AE (Exercise-Induced Hypoxemia : BLF, EIH) 2 & % H % AMGEE (Activities of Daily Living : LA
T, ADL) IR FIZx LT, BEREIICHER & BBk 2 Ft L7z 25290 HICICU-AW OIRREZ B L, 9
BADL A2 L7275, #5409 H O#=BElRs £ CTEHI3HAF L7zo [fiaw] BEILY) 2 7 O COVID-19 8 H 12
XL, NS U7 Bl & 0 IFICIRIE O g, ADL O IZH 5T & 7225, EHRRA L2720 K

R 72 BREAIRTE FERE O L B DVRIR S 7o

F—T7—F FHMavd vV AEGE, RHIEHRBLER KT, BBV R M

i3 C &I

019F12A0FHE M aa+ 7 4 v A EGE (LT,
COVID-19) @ I 4) D #i 7 6 24E 4 0 23R M L 720 A
HxEaEd, MRTIIERRZLNYTI v 712X %KY
BROWSL, EEGEHERBEL, ThEwS5HE T
COVID-19IZ DWW TS F S F LR EN RSN TE
725 COVID-1913 & i <2 2 B B O A FHIREAL D Y
APRTTHHIEY R, BREZOELEIEL L

The Effect of Pulmonary Physical Therapy and Exercise Therapy for a
Sever COVID-19 Patient: Focused on Intensive Care Unit-acquired Weak-
ness and Exercise Induced Hypoxemia
1) FHEEFIRFIHEE ) N 7— 3 3 wEAlEE
(T663-8501  STHE UL 74 = il a1 1-1)
Tetsu Seo, PT, Yohei Miyagi, PT, Ai Yanagida, PT, Naoki Sasanuma, PT,
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2) HHERIRE) NE Y 7= g v
Koichiro Sota, PT, PhD: School of Rehabilitation, Hyogo Medical Universi-
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3) MREHT I AT -
Kojiro Tsuda, PT: Plus R CO,, Ltd.
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T 2P I % %5 38 i 35 8% (Acute Respiratory Distress Syn-
drome : BLF, ARDS)? %HliihAL Y A5 ST\ %,
i RAE L X DLW 5, kiR R E R A LS 2 8T
TE B SRR 1ML JE (Exercise-Induced Hypoxemia : BL
T, EH) # 29 5%, F7, £ iEHE (Intensive Care
Unit : DLF, ICU) CTif#E % 2 - HERH B W TH
RN s HknkERES, ICURMA T (Intensive
Care Unit-Acquired Weakness : PLF, ICU-AW) 254 % 9,
COVID-19 HHE B Cld im0 2L MR I X 2388z,
EIH R ICU-AW IZ & > THEEHOAETFICK S BB )&
T EBRFHEND,

4, COVID-1912 & ) HHEARDS = £ L 7z, FAEILY
A2 WY %% AT HBEOMEFRERFH L2, ARDS
VR LT R R & O NGB % 5 3 72 IR BR A9
HERgEBL, ANTIPRERMER 7% (2520 72 ICU-AW, EIH (25
LB R 20 BB e i L7z ZORES, ICU-AW, H
WA B /E (Activities of Daily Living @ PA'F, ADL) Ot
HRBOD, FO—FTABRBMPIZB W TEHILE
L, EHHAREOMK FIIFRA L7 AR Z 8 U TH
S N7 HEERE O L SEIC O W T T 5,
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HARNEH - 72k, S B 1750 cem, 1KE ; 652kg,
Body Mass Index (BMI) ; 21.3 kg/m®

ZWi4h © COVID-1912 & % i ARDS

BEAEIRE - P2k R ZEPEEE L (Chronic Obstructive Pulmo-
nary Disease : LL'F, COPD), BfIHVE.LAAEZE, 12H.0
ANGE, PRPEENEE, A

COVID-197 7 F 4%HfilE « 72 L

ABERT ADL : AV 37

BURIEE 1 2021 4R 1 X H & ) Bk & B0t 2 kA T
7w, Tk, ESBERE MIRESRBIL 72, IR
FL WX+ HIZAKBE~ZZ L, COVID-19D K'Y
A5 —E MG (Polymerase Chain Reaction : BLF, PCR)
MeAED Btk & HIBT L 720 AJRPESZiBIEICIE, R R
F1EE (Percutaneous Oxygen Saturation : LT, Sp0O,) 1350%,
BRI AR 2% 5 (Partial Pressure of Arterial Oxygen : BL'F,
Pa0,) 13 50mmHg & KRR FMAE 2 780, FELHHEIZ L DA
TR ERAE S Lz L L, FFIRIBOUGEDZ
L7z X+12 HiZ S Fe~izke L, COVID-19 %K TdH
% Emergency Intensive Care Unit (EICU) ~A%E L, FRBEe#L
Lol GE1HH) o AN TIPIR SRS HIE—HB), 3 i
4. (Pressure Control-Assist Control Ventilation : LI, PC-A/C)
E— FTRESN, BEYREIPIANVAELLTL AT
YU, PIRIESE LTFSH A5y, PukERESEE LT
AR RN AR ENT . F R ERERISER VG IRA
%571, SpO, DK T &R0 /=/=d T UK T +— ), 77 AR
7 b3 YV U S-S, Richmond Agitation Sedation
Scale (LL'F, RASS)4 &, RWHERRECTHERE I N,

B, WENEEE LT, REFNIN L& OB Lk
BB LOTABEHOW Y P oW THML, AEEE.

BEEELLUREE

L MBS B3 H 25589 H)

F3WH XD PR BHAG L7ze Rk L OV RS
BT (Fxry =N, F7AATFT NIV VHERE 7o
AT 4 =) IZTRASS4TH - 720 Sequential Organ Fail-
ure Assessment (LLF, SOFA) 2271311 MzR2LTHDY,
TEBRBHREIT 2 VT R LY U35 P CE O, 3
R 2%92/59mmHg, L HAKAI75bpm, O X T 1R
ETH o720 NLIFN DR EIZPC-A/CE— FTHA
SR F % BE (Fraction of Inspiratory Oxygen © BLF, FIO,)
4306, WAUE AT 16cmH,0, I H K B [ 2510cmH,0 T
HH SN MPUIE EAY16 1H]/min, SpO,A390%, — [l
S 13700mL, PaO, (3 582mmHg, BRI AL ji 3 531
(PaC0,) (3 342mmHg, MRFIL% 2R3 4HEE T 5 PaO,FIO,
(LUF, P/F) H1397mmHg & 0 TRRZRETH - 72,
519 H OB CT W% (M 1) TIEMMRIEICT Y 77 2

K1 g CT mif%
a) 1 H, b) BI5WH, o H3BHMH. a) LIH<Db) TIET
BEORMMIIUESINTVDEA, T055 2, SitEs 1
HLTBY, ZOHD) ICBWTLRERAEZHED 5.

W, FECEMREE L, WM & b R R A
B GEVEZ AL % b 720 SIUSIIZ T, FEd & 0k
DM, PIF O 5 COVID19 DB % EH & 2 Fofie
D ARDS DIRFETH 5 & TAEE L 0 I S 7ze 2 OrY
DB T B RACHERE O 7200 OIRBLEBE, Prk
Bl k3 2 WP A F MG L 7o BN, SUBARE
TREBZEILDVHBD TARTH - 72720, TIRE, WHE
WAL AL, B3R H XV B REE R A L7, B
RO ER 7T b 2 VAT eI L 72, R
REFEE 1 72 1) OFHGIFRIX 16~17RERI & L, MR
Bt ORI B TCPF EAT200mmHg ML &2 b 2 & %
B DR T I & U 7o IR~ PR 253 PR
Blil~2%4, FHi#Ai2~3%, BERkL1I~284TiTo 72
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B2 LA T 0 PaOy FIO, ¥R
PaO, | BIIRINAESESME, FIO, @ WA GMEKILEE. 4535 H (LIl H92hGRT) (WG L, 458 (51 H9hifh) 1o T L7,

X3 EHFEE O

ADL: Activities of daily living, HFNC : #5525

LR R S TSI T D720 2R B & ISR L s
LRy Nl & OBRIE % B iERT ST o 720 NEEMZSE
Bt IRE, N I 2 BE S8 9€ (Ventilator-Associated Pneumo-
nia : LT, VAP) O%AEATFHT 5720, BEHEOIENIC
FEEERRREG [ — T 2B L, FLHNBMOWSTTE
Fi <728, BEOWR LY S < ALES 5 X9 BLE
L7zo MERMZI#RRER 1S, MRFE(LDOHMERE L VAPD PR D7
DIZSEAMENT,  SHE 2 W T L TR B P& AT - 720
ZORE, FHACBELoOWEI SN, AaF5HOEEL
WO EMBZ LY, HEAMREBZOZMICBWTPF L
A3200mmHg BL 1 T8 L7z 728, 4589 H I B R 5 i:
T L7z (102). MEEMIEREIERIIIC BT, JEEA
DRFEDHEE & 72 B &9 A HEHLOFETED 5 72,

2. BEIRBHAGEA SHATHME T TOMM (B8 H 255815

WH) (X3)

JEARL A T 1%, AN TIPSy 4 —= v 7
BXUHEBEOWRASBEGE SN, ZRIChbETHES
FHIDAY BTy 7hBIG L7 RITHIREB#%1C
L. BEBRBIAGIESE - ka2 2 LOD MR 7o b
an Y Y, B DT B b T BB
L7z B CIEATIFREOY 1 —= > 7 L
FRICHE D “EEMIEE L 22D, A~y K7 v 725N
L. 45120 HIC N TR0 2 2 BB U720 M Bi~ iz

ik & i gE

MO % HbET, ANLIFRHERIIMIZAE1SH
MTHol. MASMERERFELRTL, H14WH
WCAF T~ A73Lmink o7z BER7 T b I VIE
FEMICHEAT L, 251599 H IS W InIRAT 284347 % it L 72,
#1595 H O E ik L~V id Glasgow Coma Scale TE4V5MS,
Confusion Assessment Method for the ICUIZ &4 TH 1,
M7 C BREBUETRETH o720 SOFAR I Tid2Ri E
WFEPE > 3 v 2 3eE s i, mE (PUEI L)
105/59 mmHg, /L1%090 bpm, /L XIPBI A HE & I
BRENEBIZZE L T\Wiee F/z, BRI, Bl X (%
M5 S MAT RIEED e h o 720 MWERCTWETIX, #
WcRRO M ORMEE WA L, W T 5 R 2%
AT AR, WEET OIS Z oz, £72,
BRMIIEOE AICHAE T 2 A EME 2 L% B0 72 (X
1-b) o WPURIREEIX, iRy X 5 2 LEEE3L/
min 5 F T % 23 [8l/min, SpO, 1% 97% Td > 7=
A5, A BRI A3 28 l/min 12 LA L, SpO,
1288% I T L7272 EIH & E 2 b N7z, Bkl XL o
o & BERFEPH ORI R, R UITR T AR REREA
ML 7o FOMEE, JJ1E Medical Research Council
sum score (BLF, MRC-ss) THal44 mi (N IR 253 8B
HiCi342,5) L O F AT %3289, ICU-AW ©
w7z Llze A, BEBHELR EOHEIMK S
Functional Independence Measure (Ll F, FIM) 1370 C
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®1  OIcRRaeHER

AT B AR IR JE B Ry
51595 H 55 22,95 H 452995 H 5 3995 H
Wil (47) #77 (kg) 25.1/23.1 30.4/31.1 29.1/29.3 30.0/30.9
MRC-ss 44/60 46/60 53/60 56/60
JA A4 4/4 4/4 5/5 5/5
i e 4/4 4/4 5/5 5/5
G 4/4 5/5 5/5 5/5
Ll 3/3 3/3 4/4 4/4
Je A 4/4 4/4 4/4 5/5
SR 3/3 3/3 3/4 4/4
MMT
PR 1 2 4 5 5
I i 2/2 3/3 4/4 5/5
T ke SPPB(/12) 6 10 12 12
NG VR (/4) 3 4 4 4
4 mAATHEE (F)) 82 6.1 44 43
5STS (#) 252 136 86 73
JEB 7 1E CS-30 ([al) 6 9 13 14
6MWD (m) — 300 260 285
OR174%) (BAT%) GR174%)
Fhitith
SpO, (%) — 89 89 90
RR (J5],745) — 20 20 16
HR (el 43) — 105 105 100
5 1F Borg scale — 6 6 4
FIM Total(/126) 70 86 110 112
R L
e 1 7 7
B G17) 1 6 6

FIM: Functional Independence Measure, MRC-ss: Medical Research Council sum score, MMT: Manual Muscle Testing, SPPB: Short Physical Per-
formance Buttery, 5STS: 52 HHEE Y 7 A b, CS:30 : 30MRFILBIED 7 A T+, 6MWD: 643 BIATHEAE, SpO, © #E5 IR 3% B Al L,

RR © MPUEEEL, HR L0

Hotze TNS XY, FEWHIETICES RZEER
#t, COVID-19 3 X OFCOPD (2 Hi3k4 % EIH %% ADL @
BRI ELTWDL EER T,

3. HEpFRERG SR E COMM (G169 H 2 5 %8
4095 H)
BIGHWHPHIZEH AL R—F TV LD

FEEOH. & L, FTEHIKTIZ X 2k 7B fE

Wxt L, W) b L —= v 7 e A AR A S L 7

F7:, EHICHKRT % & E 2 6N 5 E)REROKTIC

* LA B ES) 2 i L 7. AN BT 5 COVID-19

BT 2 BB L ORI O W TIE— 2 O WIFEA

BONTV R0, COPDBFIHT 2EHL ;Y %

SENEB R E KNG L 7o B O H R,

Sp0,<90%, W [ £ =35 [al/min, Lv1%4=125 bpm (7

VAR =R VFEISTHEM), 151FE Borg scale=5 123 E L 726

Wb L—= 7, EISAEIRR O EE R, 1ty

b & 72 1) 10~15 [l e CHE BT FE 2 BB A L L, M
BIZ1H2~3t v b, #5~6H%EM L7 i1 bL—
=Y 7 OENE I, WEALLE T o BT
B, 7V v Vi#E), Straight Leg Raising, WAL TDH —
TUA XL L7 B AEIN#IE Lo XFEER LT,
Ny F250REE)E Lz, IO S %60 cm
SEIAL, BEJICIE U T, e T10~15n % KA T Ak
e ST L7z AMRFEES) & L CHATHI & FE
L, FIEREOWTNADOEHBEIZY TE T - 72T TR
TE L7, HER2~3%y b H, 5~6H & L7
B, BNKTIIEEEEOATCHIREETH 2B
Borg=5, Sp0,<90% (2% L= Z &5, FiREEICHH%
L, 4L/minfEFLEG T CTRITIMZFIGL 72, A
THMAIERET 2720, STHEZRFEL, FETH)
VEASH LTI RE L 72 5 T TIEBRATER O 2 fkfE L 720
TR, B HomEIZXY, $E2AWH LY RS
X 71 LminBH#EHEEG T THHTOR—F 7V A LE
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FEDHHM T CWHEE o 7. 249 HIZIE, PCR
A CT2EORMEMHREY s, — B~ BE L7z, 6
B HICITBAB T T A LR A 20, #31
W HIIIMORT M A VARATE S, 48329 H IS fRAT
MWHIM L7z T OWMIZM5IF Borg scale T5 L E % vk
L LAE N L= v 7 2IRE L ER OB
BHEIZOWTIE, FIBHHICAHF Y A7 4 LiminH

SEEL, HBITHRH2SHA X F30Mmin& o720 %
199 H I 5T 5 % X 5 1 Limin TO M2 TEH A <
WL 72720, 3Lmin~NO¥MEENFLETH -7z (HM3),
359 H OMECT A A TiE, MM FEICTY I T A%
DFEAFZ RO (K1)

MRC-ss 1% 45 2995 H (CICU-AW 0 JE# % il L, 45399
H OB (1) TEH, THBERE, FIMTKREL
UHEXRDOIZD OO, 6545 MBRATHEIKR & ZUEIG
LN o 7z EIHIEERA LA TR, BB RECIE R
A1 X T 3L/min B ETH o720 E409% HIZHEFE L 72,

Z %=

4], COVID-1912 & - THAE ARDS % 2 L 7= EBI &}
L, TR & 0 BERA ek % S I B AP i o & 52
Bt U7z MEE RNV 8 5 B A 2 A PRI B A 2 Ll e &
RO, H129WHIC AN TP BB L 720 A LI E:
BT 722 51X ICU-AW, SEB)HEHE O T 123t L Btk
ZFEL, #2995 HIZICU-AW OFHEHEERBIL, 4531 H
WHBEADL 2SS L, 55409 HIC#zke L7ze AREFIIZ,
5L TH D LITmA T, BEHIZCOPD, &l
W, DIEFRE, BIMEELSDH D, COVID-19 0 EiEL
VAZHTY #SCELTHBY, EFEREZES
AN OROBREIH S 0L %5720

AJEFIECOVID-19 DG & D ARDS % 2 L CTWwiz
s, BFEILYEEEY I 2 Bl L 72,
JIE AV 9862 1% P/F H <150 mmHg @ F4E @ ARDS (2 #)i5
N AEEFIER E LT v > MLOBAIC X BB
MFAIEAREEORIE, i 7 v — kX ¥ M2 X B M
BowN, WY 7547 v ZADEI X BIEN T A
AT EHFF SN0, S o
FIC & 0 BEEAME CIEISEVEE & TR L, Bk b o g w4
AHE STV Y, COVID19 BH I BT b BRI,
MERNL R D F NN & B RO, MEEM#RLO K
B L DR REORRIHE STV Y, AERICS
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