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MERX (FE)

HEHE 5] 2

AT T2 FE S DA A AR R

BEHET Y N LADOFMERICR S
BRI R G T B —

GA RS NE & . R

BE

D20 DY

5o DY

[ H ] A R 2 A7 2 B O AT B2 & U 7 7 b 1 & (Patient Reported Outcome : BLF, PRO)

DFMERZ % 22 WE Lz [J7EE] MR B

xb U C e el 2 hiAT L7286 4 & L

72 CP¥ERT0.87%) o MIHT ORI, M= 8% (Skeletal Muscle Mass Index : LAF, SMI) &, Afk
A =T A5 EI L7z MEHENTIE, WO PRO % ¥l 2 ER % Wi 3 5 728 & [\ w504t
AT o720 PEBEBIIMIH 65 H @ Oswestry Disability Index (BAF, #i#0DI), [ Visual Analogue Scale

(LUF, #ifR VAS) & L7zo SRIZZEH

&, PERABE OBIRE IS B W THEREZM2 LERE L

7zo [HER] EBUGSHTOFER, MEODIOEHN E LT, K, Eamkm sl iz, Witk VAS
DOHEPEE LT, Body Mass Index (BMI), fREFitE, @ik EAim S vz [#E] i ODI R # VAS
121, v ax=7 o TH 5 SMITid 42 S KA TN ERIC R 5,

F—T7— K POERECER, e, BEHET Y b A, B

i C &I

R R E LR RBRBE RSN ER 2 Bl
BIECH 0 Y, A DKI80% A % Bkt 5 2o IE
FIE PRI, AUBEIE 7 & O REMEZA 5 BN
EIAESELERNTH Y, BRI Z T H W AEEE
(Activities of Daily Living : A'F, ADL) fg iR 4G
(Quality of Life : QOL) % & F =2, MHZtEsRE
W23 2 /B AL E I, B R ADLRE I OB IS %)

La iV IR AR T 2R b A7 { 7
oL

Preoperative Trunk Muscle Mass Predicts Patient Reported Outcome after
Lumbar Spinal Fusion: A Study Including the Skeletal Muscle Mass Index
D SEAHERmEE ) N Y F—a VF
(T121-0807  HURUHE AL X FHELAHT 2-5-10)
Himito Okazaki, PT, Yuki Osaka, PT, MSc, Hidetaka Furuya, PT, MSc,
Kohei Yamashita, PT: Department of Rehabilitation, Sonoda Third Hospital
SEHSHRHHER > ¥ — ) e ) 7= a VR
Himito Okazaki, PT, Yuki Osaka, PT, MSc, Hidetaka Furuya, PT, MSc,
Kohei Yamashita, PT: Department of Rehabilitation, Sonoda Medical
Institute Tokyo Spine Center
3) JUH =R
Masahiro Hoshino, MD: Department of Orthopaedics, Sonoda Third Hospital
4) FEHAREHHEF BN > & —EIBHF
Masahiro Hoshino, MD: Department of Orthopaedics, Sonoda Medical
Institute Tokyo Spine Center
# E-mail: okahimil2.25@gmail.com
(ZftH 2022410 H17H /28 H 20234E3 H 31 H)
[J-STAGE TORMWIABH  20234E5 H29H ]

»

W25 P BT £ 6 2 2 MG L B 2 B & L
T, ERERMER, EESSRT SN Y, WA FbL
RIS A T I a~r= 7 R & OB Iz oW
TELLMESRTWE YW, Frax=7iz, BHRGE
DT EHN S L S HEREAILT LR & 523k
Sha?, BEHEEBBETEF VIR T RS
At W AR L L IEFT 2200, Bk
FVIFICHEDRLETH L SN Twh, FLax
=T OBWICHWON L FEHEIE, EARS -7

53t (Bioelectrical Impedance Analysis : BLF, BIA) &
0B S N7 U 0 ¥ TR £ (Skeletal Muscle Mass
Index : DLF, SMD 12X @R b S b7z, Kignig
W IR S Nz,

PRRHIALE % 1T 5 TV R WIHERIB S 2 8 & L7z
BEWTRRZECld, BIA X 0 5L L 7= AR (2B % ADL
B L BT 5 2 E RS S TS Y, SR ALE
% BGAT L 72 A % 8% 0 B & SMIIC D W C 0 i 4
RS2, R R RN % B TR
v BEHERBEICB W THRBHOEEEIIRINTE
D 1819 g o AR IR 7 & o PRRAT O Bk B
ANEPBIROERE LD EPREESNTVE I Eh
£ 20°22) 2 P g SR 2 B OB 12 1E, SMI X D
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SRR TFMER LK D 525D T Rnh &%
STz MR OEKEGRHED, WHEOBZEHRET 7 M A
(Patient Reported Outcome : BLF, PRO) 2 % Filll§ 2 %
WTHoHIERWLE R, BEERENAZTT) L
TO—WNZRbEER 5,

AWFZEo B9k, BIA X 0 5 L 724000 O R & 208
JBEHE [ 5E 4 72 D PRO O F I BRI 72 2 2 2 W] S 012§
5T Ll L7zo il o RS & 5 4 0 PRO O 1 I
HIE DB ZE2WENITHEIET, MEEH2S
PR B L7 BEREIRVLTH I e TE DL
EZ Ao

MR EFE

1. &5

AW, BAME ax— MIZETH 5. 20184E6 A
5202145 H F TS, Wb CIEMEZE Ve (WS AR AE
B, AT RO E, BRIV =7,
HEMERIAGE) 1O L CBMERR 524 % JAT S Rz B 2 0 %
L U7ze WRAERNE, BIRMED O LTI EER
HHPRPT 2 L2 BB LAYP s5MEofe L
72o E72, BEMEEUC X 2BRAOEEE ZEL, [H
ERPA LA S AR O L L72D, Byl B
95, G AMBIC X0 T A ST L 7o H, TN A St
L7, MEMELSL O - BRI R Tl o
BEAEA A5 5%, BATARER S, R—A A=A —Off
%, BRSA~ORESHEER Y, YkTEnd s =
ANISADBEREE Lizo BBen 2 1) =7 LS 234 %
20HLINOBRTH Y, FHEEOHK THENE HIL
LCGREEL 28 2 AIZEORE L LTV 2, $RTOH
S#E, FAEH L) BRE LA AR, BRI
IZADL 25k L 720 BBz @M 238 24w,
OIGTIT XD, FEBIT G b 72 B E: 0 F2 iR e 3k
YUY T Y (Wl

BB, BRIV Y Y FESICHID RS XN, B
RBNUET OWE % AT 5720, BIEWRAIE+ 7 b
7 MR BN OBRBUCIER Lz, F72, AR
HMEEFEHROKE GRAFS1425) 25T, FEMiL
720

2. WATIHA

1) A 4TI AL

AL T ML, BHEEEREEFEOPROL L
THwbN P ke Ho Oswestry Disability Index
(LLF, #k#20DI), M9 Visual Analogue Scale (LLF, 4l
% VAS) & L7z, ODLIZNEIC & % ADL IR 2 5l 5 %
FETH 5%, ODIOMEOR MK, £103A (1
TH:0~50) OGN EHMMOS0MTEHY, % T
FIHT 2. REEOHHIHNUL, ZOHHOHE S

L, 50258 LD THEMENZELZ L THRIET
bo MIEENEHWIZTEODIOM (%) 1ZE L %&b, B
VASIE, [0] % [JgAalERv ] RE, 100l 2T
REERL 72— A IREBE L C10ecm D R LT
BEZE L, mm A CHAEL L 72METH S, itk ODIL
itk VASIE, itk 620 H o e WIRS ZEME I L 72,

2) ¥TT AL

P77 A AL, BEEREE R, PR, Body
Mass Index (LLF, BMI)), 7 8 o i =, 7 6 o
SMI, ‘&%, Charlson Comorbidity Index (BLF, CCI),
iG> ODL (LLF, i a7 ODI), i o B VAS (BLF,
MIETVAS), BEZEMEREE L. Riia, SMIE, In
body S10 (Bki &4t A4 ¥ 71 Y ¥ 3v) & W TBIA
T OEM L BIA L, BB BT Z I E
L, R EZRD L HHETH 5, K==L, £2HO
BRI O MEOFKHGEEr LTI 2 ETREBL
7219, %< O TIR, KEBBHOREE LT, Sk
IR A STV OB g
W7 T A <2 B 15 92 18 o0 1 52 12 13 Computed Tomography =
Magnetic Resonance Imaging 252 CTdH 1), MAEICET S
BB R DI X N Rhh b T2, REmHRESE
fili& LRGN 2 HET 52 L% 0, EIFEIRR
T IBREAR S 7 B R MR AE P HE A T O fE et &
PR BZ I ELHETH D, —HTBIAEL, KT X
N ORI IICIEDTRETSH 0 %0, BIA X ) 8 L7tk
SR ERE, B OO 5 i T AR R AR AR 5 ) & o> B
PEESRTEY, BUMIFMShTu2Y, 20
720, ARUFZE TR OEE LT, BIAXY &L
ToARER & H 72,

SMIE, Mo E#KmRE A L2 HEO T
B o e TEM L7 E L7220 i i 4 2 e 2
555 ANEME D5 B % v, Dual Energy X-ray Absorpti-
ometry (BAF, DEXA#) ICTHMBLHEEZEHE L.
DEXA #: (3 & BT R CHl o 722 M L, 1om?
B OBREBEEL LEINT 2 5ETH5 %, o
&, GO, MM, RERE, VR 2 Eopt
FRBIZOWT, TREEZFMT 2988 TH 2%, 4
W, SMI 5B BT AT M A IR (2 FRA L 72 Ao
TT Y A AIETFATOR HIZEHM L 72,

3. WEATENT

Mi#EODL T 7213, VASOFPMERZMEBT 2720
2, AF v TIA4 XF X BEBYGEIAT 2 H 2. EE
ERIIMHRODL 21k, VASE L, MarZdiid, it
R E OREYGE I ICB W TH EAKEZ M L7222
DI M Tzo BTZERNZ, 4EEN, PEBI, BMI, R
i, SMIL &%, CCL #HiODL ey VAS, [ kM
e Lz A RKEIZHIYG ST A320%, HEVGEH5HT %



TR i1 S 407 2 JE S O AT T AR = 1 PRO O F I EE IS 72 % 63

5% & L7zc 72, Variance Inflation Factor (LLF, VIF)
EIL, VIF2S10DL Losa, £EILEMES ) &R
L7,

WIS, AT v 7T 4 R & B BRI GHT O FFT RS
BT, HEREYEZFED D B 72 O AR & A
(4E#5, YERI, BMD) 2 W EERON 24T - 720 Bal
BN 7 IEEZR (version 1.55) % L 7z,

] £

1. NEFOEREN, BIRT—%

WFZE R P e 2 i 72 L 720 R %1386 44 (142
%, V4% TH o720 RE O T ER AL AR
F#13708+8.1 5%, BMIIZ249+30kg/m’ Tdh - 720 #H
NI, MEESEAEEIZRE 704, WEMEZE XD EE13
%, BEMEMERIAR A~V =7 244, BEHEMERIAGE 14 TH -
7o (Do FIEKEBRMGR12191+42kg TH o 72 (K2),

x£1 NGHOEREN

HH
R EH (%) 86
A fi (%) 70.8+8.1
PR (B 44/42
BMI (kg/m?) 24.9+3.0
HEE ()
R AE B B AR (%) 70 (81)
WEMEZENE 3R JiE (%) 13 (15)
JEHEME R~V =7 (%) 2 (2)
FEAMEAE BIARRE (%) 1)
PR B WA (%)
SRR (%) 1(1)
i 101 9 R (% ) 2(2)
I R A (%) 1(1)
PR (%) 1(1)
BERRIE (%) 9 (10)

SEIME AR 2=, n(%), BMI: Body Mass Index.

K2 WNREOHERT—%

W H
g (kg) 19.1+4.2
SMI (kg/m?) 68+1.1
BEE (g/cm?) 1.06+0.16
CCT* (51) 0 [0-3]
Al ODI (%) 381+180
if% ODI (%) 159+14.6
MiAT VAS (mm) 42.7+29.1
¥ VAS (mm) 19.0+16.8

W A 2 CHE D) 2 [1-3]

PR AR 22, n (%), *HJefill [#EPH], SMIL Skeletal
Muscle Mass Index, CCIL: Charlson Comorbidity Index, ODI: Oswestry
Disability Index, VAS: Visual Analogue Scale.

2. HLMGSAT DR

MERZER M HODLE L 72 MR 04T O 5 8, 4F G
(8=0.287, p=0.007), TkHI (B=-0261, p=0015), 1K
i & (p=-0.323, p=0.002), SMI (B=—-0.285, p=0.007),
#f B ODI (8=0.156, p=0.151), fif B VAS (4=0.219, p=
0.042), [ & M R £ (8=0.225, p=0.037) 254 S 7z
($3)o TR 2 M VAS & U 72 HIalJa 5507 o k5L,
A i (8=0.228, p=0.034), P (=-0.157, p=0.147),
BMI (8=0.146, p=0.178), &#&fha (#=—0.255 p=0.017),
SMI (B=—-0.142, p=0.189), #fiHi VAS (5=0.204, p=0.059),
[ EMEFI 2L (8=0.316,p=0.003) 25l &7z (F4),

3. AT O R

MR EREMBZODI & L EIRON T, R
(f=—0.263, p=0.014), [ & HE I % (8=0.206, p=0.044)
A S N7z (35). R A MR VAS & L - H nE
SHETIE, BMI (8=0278, p=0.011), 1R (8=—0.497,
p=0.009), [#%EH: % (=0.283, p=0.004) A3 X h
72 (3%6), HFERIIMHEODITI3%, M VASH19% T
Hotzo T2 LEIFIEZ, MEODL ik VASE D
IR R Ao 720

4. PRERA R & TR T 72 E R AT O R R

FRARZE R (ARG, PERI, BMID) % H W2 EER O T
X, WHBVASEZEBEKE LEREFTVIIBWT,
R (f=—0528, p=0.020) \3HEHZEHE LTt
a7z,

Z %=

A ZE VL Al 2 B O AT T AR DS, AR
62 ®ODI, VAS O FIME KNI K 0 15 2 2 i L 72,0
ARIIEOFER, WEHEE B EE OB ARG,
%674 H @ ODI, VAS % Tl % R 2 2 1 HEPEAR S
N7z ARWFZEIE, BIA X D8 L kefis 2 v,
LA 11 52 i 7 S O P T & A L 729D CTORFFET
Hbo BWEDOIHERNS, itk ODIR VASIZIE, ek
DN ARZT OIREETDH 5 SML Tl 7  RBF= AT
R D HD LE R 5,

1. fREEfR, SMI & ODI & 7213 VAS & B4R

Al #2622 HDODI VAS & b ICHELZERHE LT
SMIIEHH 2 g, RIS S iz, MR VAST
1, FREEAE B ERE TV BT b R
HERERE LTS, ABFZEHRS R o 7R
EMN7zo Hori Hi, HHEREEZAOBIA L) LK
Wi & ODI, Wiia & OB A 7R L7225, WK OB
BEMEE RS2V L ERELTHEY Y e
MtaBHEENRL LIRS RE —HLHRTH
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®3 IR ODIZ IR AEL & L 7z Bl 54T D s A

B e i B tfi pfil
-t 0521 0.189 0.287 2.754 0.007*
PR (13, 08 &) —7.639 3077 —0.261 —2481 0.015**
BMI 0.179 0.524 0.037 0.342 0.733
P —1.136 0.362 —0.323 —3132 0.002*
SMI —-3.851 1412 —0.285 2726 0.007*
T —9412 9.729 —0.104 —0.967 0.336
CCI 1618 2071 0.084 0.781 0437
A ODI 0.126 0.087 0.156 1.448 0.151***
AT VAS 0.110 0.053 0.219 2.063 0.042**
fe] A A T 2% 5.192 2451 0.225 2118 0.037**

BMI: Body Mass Index, SMI: Skeletal Muscle Mass Index, CCIL: Charlson Comorbidity Index, ODI: Oswestry Disability Index, VAS: Visual Ana-
logue Scale.

B R, g BEREEAREL pfH :
*p<0.01, **p<<0.05, ***p<0.2.

TEKHE,

®4 R VAS 2B E L E L 72 G 54T O R 3

B B R Vi i pfE
A iy 0477 0.221 0.228 2.152 0.034**
PR 19, 0 &) —5.305 3.628 —0.157 —1.462 0.147%**
BMI 0.811 0.597 0.146 1.357 0.178***
P —1.034 0.427 —0.255 —2.420 0.017**
SMI —2222 1.680 —0.142 —1.322 0.189™**
B —3431 11.267 —0.033 —0.304 0.762
CCI 1.168 2.392 0.053 0.488 0.627
A i ODI 0.042 0.102 0.045 0417 0.677
Wi VAS 0.118 0.061 0.204 1913 0.059***
I A ) 2 8.400 2.750 0.316 3.054 0.003*

BMI: Body Mass Index, SMI: Skeletal Muscle Mass Index, CCI: Charlson Comorbidity Index, ODI: Oswestry Disability Index, VAS: Visual Ana-
logue Scale.

B : fwEAREL, @ BEEMRIRURAREL, pff - A REKHE.

*p<0.01, **p<0.05, ***p<0.2.

R5 MR ODIZ IR AEL L L 2z G 54T O A

B T B il pfii VIF
GEE) 22.344 9.409 — 2.375 0.019** —
PRuE A —0.927 0.371 —0.263 —2499 0.014** 1.094
il VAS 0.075 0.052 0.150 1434 0.155 1.087
I A T 2 4768 2.337 0.206 2,040 0.044** 1.009
VN —-1111 0.793 —-0.316 —1.401 0.164 4789

WEJGEHHT (R T 774 RE), MAZEHC: i, MR, KBS, SMIL #rEi ODL i VAS, [ M %K.
ODI: Oswestry Disability Index, VAS: Visual Analogue Scale.

558 1 13%.

B fmlathd, g BEEERIEURIREL pfE : A EOKEE, VIF @ ZEILEME
*.*p<0.05.

AR L LR T, YR A0 B 721 AT o 72 E AR T,

s

ISR SEd, TERD, BML

DFBIHER L2 A0 EaBELTEY D, &
RE I A ST BT o 7m0 IEHEEMERICBIT S

2o SHAE, Kim SIEHMET IV a7 0w HEICDOW
T, fERDI N aR=ZTOEFHTH DM, B, Hi7

HETCRABOY VIR TERMTX VW 2 E
BLTWwaY, F7 BHEMRERE LS LIRZTO
MR AR L 72 A 7 50T, v ax= 7 IR %

WAL, MERIRCE, MERSMBUMIVE, W - WML & Wi
OERPMGT 2L EbNTHED, BB
720 I T HE O Tk MR 2 5T BT 5 4
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K6 itk VASZHERAR L L 72 IR AT D5 R

B P HE RS Y tfill pft VIF
GE$) —2172 16177 — —0.134 0.893 —
PR QB 08 &) 9551 5.955 0.283 1.603 0.112 3313
BMI 1542 0597 0.278 2580 0.011** 1.233
PR A —2.013 0.761 —0.497 —2.643 0.009* 3.745
R VAS 0.091 0.058 0.157 1555 0.123 1.090
I A T 2 7534 2.602 0.283 2.895 0.004* 1.016
i i —-2138 0.907 —0528 —2.356 0.020** 4789

FEMH AT (AT v 774 AW, MR i, PER, BMIL ki, SMI AiiAT VAS, [ R

BMI: Body Mass Index, VAS: Visual Analogue Scale.
A 1 19%.

B : mEmAREL, B BRERIERARE, pfl - ARUKE, VIF @ S

*p<0.01, **p<0.05.

HpRu R L R T, B R R0 B 720\ o 72 RN, TASZER SRR, PER), BML

A PO a2 S L REETH D, D DR
RN, TREAEERE X BT 2 C LR s R TE Y Y,
RSB BE 14T 2 & OBYERFIC BV T b BEM AR
ShTwa VY Z2ozn, KRGROME, B
2 ADLHIRIC BT 2 MBS E L bW b, VAT
FA I LE 2= IBWTh, KBGO BT TR & 5
CEHEEREEL BT RESSEY . Chsoms
ABEADL, ARERUAKRETHL EER D,

2. KRR, SMIDAFOZER & ODI % 7213 VAS @ B AR
Zelal, JeATIFSE % B % IS PRO & B 2 BN %
BB E LT, ABFRO&S, PROD T I
P& U TR 5 o0 L2 B S HE I & BMIASHiE = h
i, YRR, BRI, B AT OMEE X S h
e h o720 McGirt 513, BMIASHT L DRI 2% 5. 2
BT ERWELTYEY, Choi b1&, ZHER o[ 5% A
BOMNR P ADLHIRIC B A 525 2 LA MELTH
D2 RS BT b AT & R DRR & 2 5
72o F7a SATHRZECIAEROER, PHAEEE, WO
B AP RBEN I 4 5 2 E AW ST 2, AR
ZTIEINS OFERIIMEZPROD FMEN & L CTHih
SNt KBTI, BIELELO LY BT
BEERCHNOEZZB L, FREDER%55m L
LLTwa2B) gt o o 3w i R
DR, BN EER G, BT TR R ORD
DT B TREMAR S h T w23, 4, HEED
AEEMCHIBRZ 2T -2 LIk ), TR DBENHE 5
RN E R BND, FOD, AHETIE, #ik
PRODFMER & L CERL A S h et o 7
YE 2D, BHAERBIE, ARBF5ETIEOCI % M CREI L
2o FATHIZETIE, BERBRLEBHIREBOLEE —DD
TR E LTHOTW 720, KL Z TR 5T
W5, CCIOIHHIZIL, HERBEREEIRGE B Z T T
VB, ARSI BV ORI R BRI 00 S 1

MARETHY, MEPROICEE 2 5.2 o 72 ik
Wb, 72, KAFFEIZE W TCCIOHYLAEATO M &
BEEZRL TS0, HiEPROOTFIER & LTCCI
MMM SN o 7o E 2 D BEEE, KR TIIE
HOFEE % W THAN L 720 Zhou 5 1&, BB OL
PEIZBWT, FHELVERE B OIS & IEERO5#1E & D/
WCIEOMBIBERY S 5 2 & 2 L, LMY
DBRWEXZHT 556, BT REEOERE
PELTWD I EERELTWS Y, BRI
BT, MDA IRALR BB X ), B%
JEDOWEE % 50 B RN H % 720, OB EET
M EPRODFIMERIC R Dol b E R D, 1l
B OBEIE, HERBTICBWTAELER L L Thllly
SN2, LERFBN CIIABRLERIE L VR h o
2o LAL, ZZ2EMITOEFVRICHRINEINTEDY,
WiHl DM & W PRODAHIZ L S OWMEDRH H Z &
250 B PRODFMERIC 2 % 2 LIRTETE
HLWweEZ b,

3. ARFFEDBRR & R
AWFROERIE, H—10UBEO AT TO
Dk — MFETH LI ENETOND, SRkt T
WA R AT o 2T L kT 2 219 Aiseoxt%
LRI L, LR I 72402 ODI 00 [l 3
EFIVIZB W TR R TFIERICZ ) A2 o 7,
BIAZ & 2 52 1 i ff Ao IR B 2 A TH V. 4%
EDEFEEEHOA L LT A ey 74 V7 TSN
Twan70%, S, HEE TR L Skt T
DAV WFEIZEEZ D, F 72, ODLIX ADL il R O FF
RETH Y, KBHOMIINAT ¥ B 7 &0 S hkkbE
LMY S LR, THEBHOEERESHE STy
%005 RBRSERE R X D, AR B R I 224 2 ODI
DN R AR E 2 2 &, WHODI2 T 2121, 1k
WO BT BYO SR HET 2 LEND D



66 HED S

EE 2B BITBIA X D HIM L RERE, v b
F 7 HEORMEMEI I EDZETONL, INETOH
BT, KRB RETT P LAOMBEREL TV
B, AL T B 0IIT R OB UENDH D G
EOFANE, SCATHIZEICIE SV THRBTGRZ O LD DL
Bl L, SERMRMER TR OEEZMIE L TR 21T -
TAERTH Do A, SMI & FRRICHEDOREZ EE
L, Belbt3NBEE2THRTE2LENDHLLEEX 5,
BRI RAINE OMETH Y, BEEHOATERE
RRPEOHHE, EEVHHE, HEEISOWTOREHIM
REN TR WVWEPEITONL, TS DOERILEBER
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(Abstract)

Preoperative Trunk Muscle Mass Predicts Patient Reported Outcome after Lumbar Spinal Fusion:
A Study Including the Skeletal Muscle Mass Index

Himito OKAZAKTI, PT, Yuki OSAKA, PT, MSc, Hidetaka FURUYA, PT, MSc, Kohei YAMASHITA, PT
Department of Rehabilitation, Sonoda Third Hospital

Himito OKAZAKI, PT, Yuki OSAKA, PT, MSc, Hidetaka FURUYA, PT, MSc, Kohei YAMASHITA, PT
Department of Rehabilitation, Sonoda Medical Institute Tokyo Spine Center

Masahiro HOSHINO, MD
Department of Orthopaedics, Sonoda Third Hospital

Masahiro HOSHINO, MD
Department of Orthopaedics, Sonoda Medical Institute Tokyo Spine Center

Objective: To clarify the relationship between the preoperative trunk muscle mass in patients after lumbar spinal
fusion calculated and Patient Reported Outcome (PRO).

Methods: 86 patients who had been treated with lumbar spinal fusion for degenerative spine conditions were exam-
ined (a mean age of 70.8 years). Preoperative trunk muscle mass and Skeletal Muscle Mass Index (SMI) were calculat-
ed by bioelectrical impedance analysis. Multiple regression analysis was performed to identify predictors of postoper-
ative PRO. The postoperative Oswestry Disability Index (ODI) and postoperative visual analogue scale (VAS) score for
lower back pain at 6 months after surgery as dependent variables. The independent variables were variables that met
the significance level in a single regression analysis with the dependent variable.

Results: Multiple regression analysis identified the preoperative trunk muscle mass and number of vertebrae fused
as predictors of the postoperative ODI. And the Body Mass Index, preoperative trunk muscle mass, and number of
vertebrae fused as predictors of the postoperative VAS score.

Conclusion: The preoperative trunk muscle mass may be more useful for predicting the postoperative ODI and VAS

score than the SMI which is the conventional index used to define sarcopenia.

Key Words: Lumbar spinal fusion, Trunk muscle mass, Patient Reported Outcome, Low back pain
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REDZAL & AEAr e & OB E 2 Bt Lize [J5E] 0073 A LI @ COVID-19 3% THERA % & 374K
BCE S 72960 (HIBVEEE), FER % 9206 LA I o 72 1160 BV AR AE 8, BEBAGE 2 920 Lt iz
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R, 23 X O IR AL 28 Bk fe b oD di i i O & W D IR R ALRE (PaO,/F|0, @ BLF, P/Ffil) & LAAE
)i & OB % S RRAT IS TOMr L7z [R5HR] WA Z 1% O PFfiE (mmHg) (ZMEAEE (214.7=
62.1), JEBAAZAAERE (171.1x57.7), MEEAVIETCRE (139.6+36.7) Td O IEEALIE CREDSHIBNT B 12 LA 3
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F—7—F COVID-19, f{rZedfe, FEEAGL, BIEAGZ, WfEESR{Lhe
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FrEla v 4V 2 EGeE (DUF, COVID-19) 142019
T LRE, R TIBAZBZEEEEZD 0L
550 5 AD A % HFET LT % Vo AFRIZHB T B 2020
FELHICHRIER 2 T S T UM, 20214F12 31 H
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COVID-19 Tl i 455 5 25KAY O M BURIEICIG F D 1R 4 12
MRS OB IR AN BATT 2 2 L oY L s h,
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(Acute Respiratory Distress Syndrome : LA'F, ARDS) I
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WHh Y 2 e % L, COVIDI9MH 2 BT b il kE
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LI & OMERSSEE 2 S e %2 5,

N\ T %5 B 0 COVID-19 J B ~FEAR I 12 E il S 1
LI TFR L LTINS D 5o AR X I
MFREO—TFHE LTHWONEDATR L, KA
Wt & L C OB EED SR 2 i PeiE H 5 W I
BEOYELE HIHVSNY S h% L, 2oH%)
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K1 COVID-19 B EOEARMER T T b 3 )b & i 7 Al 2 R

P/F i : PaO,/F,0, (mmHg).

AT - BUBAGZRE, BHE @ EEAGZAAERE, CHE - JERVASECRE.

SAT, SO ORI DU & A AR
Jit & OBIHEE I ICRET S Tid v v,

Lrlal k&4 H337 T2 EE, COVID-194E B T i AR fr 25
E N CE TN VA PRS- 1N VAN S AVRY /& A /i
YD, BILORMELIAE ) N RLiE O U EH BT
RIEBNI AR O NS, D2 THDH, TNHD
I % MEGIE S % 72901240 ], B OMR & o 7
N TIEAE B BV, A TR B v o f i 8 4612
P9 Wi ZALEE D ZAL D 53T & 2 S OAE DS EAF iR IE
T TFWMLGZ IOV TRET Lze COMGELZEL T
COVID-194E Bt 3 5 iR & L COMRMEREOR)
RO—E2WRT S 2 &%, HPBREOBIE & RAE %0
BT DLERIIOLNDEER D,

AREFFE D H B 1E A TR0 A o COVID-194E F112 B
VT BARGEZE R O FRALBE DAL & A AF IR & o B
EWOEMITHIETH D,

HRELVFHE

AW FE I Se i R R 2 B B & 0 KR (= &
53866) 1 THEM L TWwbe w5 1320204E4 H 20 5
2021 4E 12 H K F TIZ Y B2 A B L 72 COVID-19 4 151 140
HER DS B, NTIHRFIA R SNZ40ERTH 5,
NS DLOFEB & BB HH L 7ze UFETOESE
COVID-19 4 Bl 4 Bl sl 2 © O RBI BRI TH

SKFEfe O FEARWGEEE ST b 2 VTS, S AN TR
FHIGREHEIZ R UITRTHY TH S, O RIEH1ITR
TARE AR &2 & TIRE SR o 72 9ER (FIEARZEE)
BEE SRR 2 FE0E LA 122 - 72 115ER) (BB A4
) B X OCHE - JERAML % S0 LB CHRJR IS - 72 208
Bl (EEARISETCRE) & L7ze FETHERIC BV TIIHAE B
THEEML 25 HAT & LT e JEEA (AN B C o Jili B2
FALE (PaO,/F 0, © BLF, P/FAH) 45150 LLF 0 4iE Bl 12
FER L 7zo PRHT - FRERD - BB Lo 5% L ETHEE
L. HEFERERRIZ12-16 R EEE Lz KY T a =
YIRS LY Y7 4 — 4 (SR 71— ©
SRXII7 =4 A€ HAXF 4 HhnTay sy kXath)
EREREM (TLEY T TCAIA T YR
7 2 —pRA St SEH L, 2RI EREORE %
To7z0 JERMBL R TR & U TIZIERAAL 2> S 1AL
# @ P/F li=200 mmHg %* 2 Driving pressur=14 cmH,0 &
L7z

SEEEL BEIEARNE MR, A, R &
T, body mass index (LLF, BMI), ¥ M 1 B 45 42,
COVID-19 HHE FEFRAE, ARSI, ICUfE=MIR, AL
WA, N LWpess 7 ) —JEBE TR, 00 A7 4 3 ik
HelEfle AN LIEWegs 7 V) —FEBE I NG A I Es 20 &
DOEENLE DA AR A E U B ERE B IR ICIX
acute physiology and chronic health evaluation (APACHE) 1

R1 FE T AN LR O@IG 50

* pH <7.30 £ 7213 PaCO, DY (>45 mmHg, % TIZ>60 mmig) % L.
- WP 57 D e o (RSB IRR, Al DR .

- I Il =30 Il 53,

- HENC TF0,>05 DM 2 e 5- L T H Sp0,<93% 771557 Bl L.
- W) 2 e B H = O FEF O 512D B 5 37 SBP <90 mmHg F 7213 MBP =65 mmHg 2530 4524 1 35

- KD SGE W 2 HRIET & 72 v (BEOWHEN).
- Bk oOZFY (GCS=12 1 % 7213 GCS=2 ML L ).
- F T =¥

- WS O SB Bk  & Al B A O A

HFNC: high flow nasal cannula, SBP: systolic blood pressure, MBP: mean blood pressure, GCS: Glasgow Coma Scale.
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A 27, sequential organ failure assessment (SOFA) A 2
7 3 X UFsimplified acute physiology score (SAPS) II 2 2
7 % H 72, COVID-19 H i B 5 452 12 13 quick COVID-19
severity index (JLF, qCSD 7 Z i/ L7z 2. ABchy
AT — % BEAR, MiE TV 7 I vl aspartate
transaminase (AST) 1, alanine transaminase (ALT) 1{H,
lactate dehydrogenase (LDH) fiti, C-reactant protein (CRP) {ii,
white blood cell counts (F1IfiLEk%L), hemoglobinfiti, D% 4
~—fl, 7V UE, 3 AR OTEE MR, TE
BAGL, 4. ROKEEINCBIT 2 PFME ; A LI G
%, M ORMZEHET, %3 X 09 ARG 28 3Rkt o
R H (peak PIFME) B & O Z#LFi# CTOPFED
(PFHERAE) o 5. SAIGEIREE B X OVl o AR
M ORRERGEIE (B2, ¥v v 7 v TR, Wn
VERL, BLRFTRERL, AL, AAT, BEEFRE), AAraRPE,
FELCRBEZ A L7z JECREHERNIC B\ CTIZEHIER

SER DGR & 75 5 B 4505 2 By 613 TR o 5 R
wpiEms g, T WEHR%ECTHEGX T
il 726

SREHRNT IR & L C 3B ToRIGHE0%
RIZOWT, —mRBSEGAT A TER_L, SR
ML LCEER Y RT 4 v 2 WM % i L7z, Gt
BB A AR (AR R, JETRE), M B
S R RAT CRERTE & R0 -8 & W 72,

] R

WEDHH N LIFERER & 25 72 B E 12406 T,
IO DEBFEZ TR THAREONR L o 720 404
BIOBEZE, BER26 L8, E#669+103%F, &
£165.0+9.4 cm, 1K #E67.9+13.7 kg, BMI 25.0+5.6 kg/mz.
N TIPS i) 24.9445 H, qCSI 6.0 (5.0-80) Tdh -
726 MR Computed Tomography (LLF, WWHERCT) Mi{% T

BIORHEOEEERY ([conTHA L. HEHE
B TEEOECORKEE 4 R A5% ] Th Y, HHE

HAFRETIZ 660

K2 JEBIOREANEH L AR

(SREEENG T B EIEPI T ) AT A2 i, JHEEMY
. MEEAZAE CHE Tl 18 B TH D MRS X

HEAZEE (n=9)

JEENE A A8 (n=11)

JERAZAE TR (n=20)

PR (&%) (N) 4/5 1/10 8/12
ARy ) 68.0+13.0 6142102 69.5+8.2
gk (cm) 165.9+9.0 170.6+7.8 161.5+9.1
T (kg) 68.8+9.9 65.6+14.8 68.7=15
BMI (kg/m?) 25.2+4.7 225+4.6 26.6+6.3
APACHEII A a7 (53) 19 (14.0-22.0) 220 (155-29.5) 195 (15.8-21.3)
SOFAZ 27 () 6.0 (5.0-7.0) 9.0 (4.5-10.0) 7.0 (4.8-9.0)
SAPSIIZ a7 (1) 31.0 (24.0-38.0) 37.0 (27.5-60.0) 455 (31.5-51.3)
qCSI (#0) 6.0 (5.0-7.0) 6.0 (5.0-7.5) 70 (5.0-8.0)
ABEH (H) 21.0 (17.0-25.0) 65.0 (255-147) * 170 (13.0-243) T
ICU 7E = 1 [ (H) 21.0 (15.0-24.0) 29.0 (19.0-535) * 155 (13.0-24.4) T
NI 4 1 (H) 8.0 (6.0-9.0) 13.0 (10.0-62.5) 16.0 (9.5-235)
A S IEEE F To (H) 0.78+0.97 255+4.34 270+4.34
NI 2%7 ) —7E B ) (1) 14.7+1338 24.7+29.6* 0.0=00% T
HALFE T — ¥
TP (g/dL) 59+05 58+09 6.0+09
Alb (g/dL) 29+02 2.7+05 2.7+05
AST (U/L) 464+288 725%53.7 684723
ALT (U/L) 29.0+16.3 635+51.4 454420
LDH (U/L) 445.1+157.0 4555+549 630.3:280.5
CRP (mg/dL) 95+74 11.8+7.6 101+7.1
WBC (x10%/uL) 89.0+37.3 80.9+425 915+485
Hb (x10%/uL) 132+1.0 13716 13.0+22
V2 SEREL (%) 12196 101+7.8 89+52
D¥A~— (ug/mL) 3222929 76+195 12,7222
JxYF (ng/mL) 974.4+384.2 1401.1+719.9 1854.6+1886.9

BMI: body mass index, APACHE II: acute physiology and chronic health evaluation II, SOFA: sequential organ failure assessment, SAPS II: sim-
plified acute physiology score II, gCSI: quick COVID-19 severity index, TP: #&4&% F &, Alb: lilji5 7 )V 7 I ~fiHi, AST: aspartate transaminase,
ALT: alanine transaminase, LDH: lactate dehydrogenase, CRP: C-reactant protein, WBC: white blood cell counts, Hb : hemoglobin.

VI = B 2 & 73 il (Ui B) 12 TR

* p<0.05 vs. BIEAGEEE, T2 p<0.05 vs. JEIALAETEBE.
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®3 SIRGEIEERE

R4 EILZIEH &K O

BUEAGZAE MERAAZ RS RN SE R

ELFZAEIN  FER o 5 PRI R

P B 1B 1 1 0 HAREM %% 10 1
AT 5 8 1 Prila g F A )L A EGYE 5 12
YA 1 1 0 WyEME> 3 v 2 2 1
LR 1 EA 1 1 0 % ligdm A4 2 0
it A& A3 1 0 2 aMoASe 1 0
Xy v IT v THAL 0 0 7 N I 2 38 S 9% 0 1
XA 0 0 10 JEBA ZEVE N 1 1ML 0 1
LX RN HAL N
x5 ANLWERHEBEBIORY Y a= v 7, J, B TomE b
NS JIEE B A A JE A PE T 1
RV az v 7w (IR§ ) 14.0+136 17.1+24 182+7.8
i % PR (mmHg) 231.3+147.3 1212+31.1* 130.7+40.9*
EY Y a= v /Ei PRIl (mmHg) 212.4+92.5 111.1+13.8* 123.3+41.2*
RV Y a = 7D peak PIF il (mmHg) 2394+77.6 212.8+67.8 199.7+59.6
RV gz F%PIFIE (mmHg) 214.7+62.1 171.1+57.7 139.6+36.7*
RY Y a = v itk PFIETE (mmHg) 2.3+582 60.0+61.6* 155+379
P/FAH : PaO,/F0, O fi.
*: p<<0.01 vs. I EN7 .
£r6 LEUIAT A v 7IRNTRR
EH Coefficient (8) pfii E N 95% 15 TEIX [
KI Y azZr 7 %PFHE —0.025 0.013 0975 0.955 0.995

PEHRA% R crazy-paving pattern 7R L 726

SRS B 2 RERMITRH R EZ R T, ZHOEARN
AP NI A BB AL 7 — 2 13 R 21TR EN D, ABE
WM B L CHEPEHEE (Intensive Care Unit : LU, ICU)
A S W B BB A AT DS R SE SR IS R B R
WThoteo £/, HAMEBNIBIT 2 NIRRT ) —
TEBEI B A A TV S SR AR A DS B R ©
Holze ABERA LET— 7 BXORBEEEZA I T
EHEMTOTR L AESIIE L o7z BKIETEE
JEB LU CHIIZOWTEIB L ORKLITRT, F4
TIFEHIEH LR DR EZ R L T Do RO
BICIEEREM RS EREOENTH Y, ZORKE %572
BmSHE 2 T 7 4V R EGYETDH o 7HEBID RS K
TholoZ LhRENT,

B WO P/FAE, A2 C O PFEIE NI R
BLFERGH  peak P/FAH, ARAIZ83 T £ T @ P/FHEL 21X
TR EN D, RKEDSIITFEEH B L ORMZE AT
2B THIEAMZ RS SEIE R M A3 B ISR T H
0, ARBIZESE OGN ZE CRE 2SI A I 2 T
IR T D o 720 MALEHRRHT R OB TIEIERALAAE
FEDSMHI AL B IS RE BICHMETH o 720 RO AR
THOMB A AW E F TORR (MEALEE, JEEL ST

B, OMEENGIZECEE, 1.3x0.7HFR, 1.0+06HFR, 1.2+07
i (CF¥ =R ) ) 3R =2 D Lo 7z,

HERMMEREZDEWCERMLALETIRAT 4 v 7
MRS OREREZ RS ZEUI AT 4 v 7 [ARGHT
BB R R (CEAEREE, JECBEE) & L, M
NEBITES THEE RO IR EEEOPFE, R
B ET DO PR, AALZE 14 o P/F i 86 OV AR A 22 e i
BTOREL Lz, #RER6IRT MTEHE LT
R ERBOPFI R ENTze 72, ZOEEDHR
IR 13 66.7% TdH - 720

% %=

A F & 1%, NI B iR o COVID-194E B % xf 52
(2, FIMRAZE P ) PR L2 A L, Affis
Jit & ORHYEICOWTRRE L7zo Z ORGSR, WA Z
I ftith O P/ E I BEET 8 B T BT 1 58
TGO FHRTFTH DL Z LIRS NI,

RBEOEARGBEICEHLT, ZHECBYTHE
HeROZEERED 57205 BMUZ=REE 255 T
Holze KIFTOIHI %M 2 EH K AIZBIT 5 BMI
Z23BTHLY ZEHhs, TRERELTLSEON
SAEBIEBMIDS B TH o 72 2 ARSI Nz MBI
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COVID-19 D e R ¥G R 7-TH ) A LIFW A o W2k
LoREAEY s Ty, ARFZERERIC B
TATIRELEET 2 ETOMEL 725 L72—D0
FEHEEZBND,

SROTCEE GRS B VT, ARBEE XA
TR AS B & 7 B I % R L7ze BEREAE
BRI 05 LWIRIC S ) 2255 b, 2o A
TIPWYIR & R CHAEICE D, Eiiker M EICES
IFIIR O D £ 1 AEFIIRAE SN T WD, BRI T
LEBERC 4 HEET A b mEY shtsy,
RGO AL RET D WSO EIEEL 2 LTS
LA SN D,

THENE~ — h — & L CTIdfi4 QAL SR S T
W22 g5 AEIE RS A LEIEEIC R LT
BEMIC A 23D o 720 S ORHEF T A B
PUC BT 218 % OIS E DR & AR & o B
WCOWTIMREE 3% S olze —HT, MiBEEOR
B &R MR AL R LB & R0, iR 121
EEDBH ST ERIBEEI N,

COVID-19 i %5 > BB, T 0 VE MBS 185 KA 1 5 2
DNEY ANt f AN AR (WY iy T Ny P 3
JRAZ PR U 5 I A P TS & 2 i s s Rk &
752, ISR & LT OE R b oI R &
FMIE, MWKTH Y, MFRZEILREE P, > MR I HE &
BT ¥ 2 Bl pl — S EA T 52,

SRR EDO R EZ RTIEEE LT
P/FfiE % 7o 3055 5 O 22413 P/F i 150 mmHg %
JEHE X LRI S L < IS E S h T w2, 3
BHROPFMEIZME CHE SN TWwb, W TO
P/F 1235 0 BF O 25 &[RRI B 1T B s & b
£F 2%, COVID-1912 & B MiRZEE, 74V AICLY
5 S B MVEVRIE & S VEZE Il 5 Wi SR <P 1
BMEECREEREOREICEVELEY L anT
Who TR O PRI AR & BT 28 B
BOWTHEZEZRO ol 2O EIEX, ZO-HD
MR ZABRECTH 722 L 2RL, WHEORKNICBT
% NBARE C 0 PR IZ A AR IR O S8 & 13 7 & 7 T i
P RB LTV,

PR 2 C U L D W AL 515 S B 2 & A8
SRTHENY, ZoBE L LTI OBIERIE
BRI S L R OB — LIRS h b, F 72
g E: MR 1 (1 B2 &30S 2 Tl
X2 EOYHEL 2, BRIt I ATy FE Ty
¥ N ORI X BBFELOYE 3, TN T 4 TR
X 2 RBGIEBGE WD) AR STV D, TP EL
2 IS SR B C 9 2 AU 1Y 72 COVID-19 i 4542
BUWT, BERIC L > Td 75 S5 R 5 0w
72 BB B O R 1F. & A O T4 B X O kA

DRI AR LM TH B L E X Do

B2 R O peak PRI, BURAGEBEAS &\ MBI % 775
L72b0DFEZEIEL kb o lze MEAMIEEORERIX
IS B AG M OIS AME R Cd 0 LAY 22 I 5 A
BEARIETH -7 L PWESND, WIMEOEE 4%
TR FE X4 7 IR O MRS X 5 I 0 BRI 4RI
WEE Th Y, FAREOBIIIFHERE I L2 W»
RS TWE Y, F 72 12050 F T OB
BV TCPFEA535% L Eegs L7- L % L s b o
FBEE B W L7230 I, MBS D IR B R a o
TIAT Y AOUEHEPEANIIZHFG LT 2R
RLTWa Y, SEOEYY 3= ZHOPFHEOREE
oY, XYY =y SHOPFEIZLET LS AT
BT L 22\ & 2 ASRIBS N7z,

WAL A T 1%, TEOMMAR L 22 O PRI, 1
FAREJE T BE DI AL BE L R BT 0, IR
HEAERE & OIS B\ T b I T B 2 M AR S i,
R ERORYRF L, KL ORAMED < v
F v 7 LG ERERORERE %Y L shThY,
KBS D B E TR DR RE (&, BT 1%
DPFEOUEIZO %422, COVIDAYEB D&, 1
REZEHITRE, JORELS & 0 AT L 7 i3 38 Ut 1
P9 BRSO BT E RS & 25—,
BRI U2 ARSI REN L Z 2 5 b, &
FTIFEC U BRI 4602 31T 2 I e s — E A 41
BT oW H ST, ARDS & PE5E L7 T
PERG R 292 00 C AR 2SR DR B AR 2 & DS D
Do SHEEIIEEHTORBCT MG TIZT 7T X
B 2N 2 TS MR A SRR 1% R crazy-paving pattern
B DEL RO, TS XY EERIET R B
W AR R DO PF IO E D Z Lo T2 & LT
i, MREE® &0k REEEA KX o722k, BB
VIR R O R R A T VIR E AL E O T
ThE o TOZT RS E 2 S5,

KR 2 FPNT 27-00%ET I AT 4 v 7 [
ST B\ T 1% 0 PR AN B L LOR
SNTzo MR D PRI ART S L ik 4
A EE DR 2B E O RR S h a2, L
Do TZOFRENRTFMERE L TRENZZ LI1dZY D)
b L. Lo L—7T4RE S T H iy
HEE 13 66.7% & AR T H 0 TR IE EAR IR & % £
BB EEMERGEIC X 2 BEEALAE O RN 2 AT R
RTHLRENTWLE Y —FT, ZomFELiEo MYk
BVEEROYUBHEZRITFNTE0TL RN D
FBRENTWS Y I G28 H H st
L BREF OB oW TRE L2 mE Y i, &
VDM > ¥ g VIEDOPFHOUEDS LR THE
BV EDRENRTEY, AROMBREELHT 2
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DEEZ D, ZOWGETIIIEEAL 2 8~ 12K BIIE 25T o
PIFHOWEHE AR S T W 5 BANZE Tl 1.0~1.3
HBORBHREY ORI TOPFRHOUEHETH o720 D
ZENSCOVIDIOBHICB T B EMoEFE PR E T
FTAHERIZOWTIIE AR MG LEE E 2 D,
AT L DD DBRAYD %o A RNEAE B
& L CCOVID-19 A Bt 8 CHAAHER R & 2 o 72 JE B
DHL, NLIREHhTOREEZFEE L. 7
VA4 X340 TH Y, MO TNSRIBERZIGE L
e o Twb, Lad o THH DR R Z LB
WD D S LDV TIIEEICTRETH L, F72,
COVID-19 IR EIZZE Tbk = & T4 R 38 BIED D 5 2%,
S DOMRE o 7o BHEFIA EOERBICHREA L Tniz
POV TIEEFE 2 7= 2 2o N T v, xR
MTOPFMOME % ER7zD, & TIIBRITHNGN T
HDHIENLESBITHNE M EIT) 2 & TR
WP RO LB % IR T 2 LD D 5,

&

5

43R % 13 N IR A5 3 d o COVID-19 3 & 1 412
RELESHAHE ) PRIEOZAL R MG L7z ZOREE, &
fr 28k E O peak P/FEIZEE %R H ODOEETO
ZBIIRO L h o Toe — I TR MRSt O PRI
JEBAALFE CHE IS B3 THIBVAL R IS RA RICRETH
D, TOMEAFERIBOTFUMRTELL I EIREN
72

Fl # R
AFFENT B THIR R EFRRHIIE 20,
X ®

1) Global change data lab. [Internet]. Coronavirus (COVID-19) Cases.
[cited 2022 Jan 12]. Available from: https://ourworldindata.org/
covid-cases.

2) Poor HD, Ventetuolo CE, et al.: COVID-19 critical illness patho-
physiology driven by diffuse pulmonary thrombi and pulmonary
endothelial dysfunction responsive to thrombolysis. Clin Transl
Med. 2020; 10: e44.

3) Huppert LA, Matthay MA, et al.: Pathogenesis of acute respira-
tory distress syndrome. Semin Respir Crit Care Med. 2019; 40:
31-39.

4) Scholten EL, Beitler JR, et al: Treatment of ARDS with prone
positioning. Chest. 2017; 151: 215-224.

5) Lazzeri M, Lanza A, et al.: Respiratory physiotherapy in patients
with COVID-19 infection in acute setting: A Position Paper of the
Italian Association of Respiratory Physiotherapists (ARIR). Mon-
aldi Arch Chest Dis. 2020; 26: 90.

6) Weiss TT, Cerda F, et al.: Prone positioning for patients intubat-
ed for severe acute respiratory distress syndrome (ARDS) sec-
ondary to COVID-19: A retrospective observational cohort study.

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

Br J Anaesth. 2021; 126: 48-55.

Haimovich AD, Ravindra NG, et al.: Development and validation
of the quick COVID-19 severity index: A prognostic tool for early
clinical decompensation. Ann Emerg Med. 2020; 76: 442-453.
JEAE G s — b= D IR A R BRI R
Gieat - Tl fE, S5 BIARILY). SRI4EER L TH
Wit (BEAR R %) FE A~ = =2 7 ). https//www.mhlw.
go.jp/toukei/manual/ (202341 H 26 H51)JH)

Izumida T, Nakamura Y, ef al.: Impact of body mass index and
metabolically unhealthy status on mortality in the Japanese
general population: The JMS cohort study. PLoS One. 2019; 14:
€0224802.

Albashir AD: The potential impacts of obesity on COVID-19.
Clin Med (Lond). 2020; 20: e109-e113.

Uchiyama Y, Sasanuma N, et al.: COVID-19 patient returned to
work after long hospitalization and follow-up: A case report.
Prog Rehabil Med. 2021; 6: 20210025.

Petrilli CM, Jones SA, et al.: Factors associated with hospital ad-
mission and critical illness among 5279 people with coronavirus
disease 2019 in New York City: Prospective cohort study. BMJ.
2020; 369: m1966.

Zhang JY, Lee KS, et al.: Risk factors for severe disease and
efficacy of treatment in patients infected with COVID-19: A sys-
tematic review, meta-analysis, and meta-regression analysis. Clin
Infect Dis. 2020; 71: 2199-2206.

Laguna-Goya R, Utrero-Rico A, et al.: IL-6-based mortality risk
model for hospitalized patients with COVID-19. J Allergy Clin
Immunol. 2020; 146: 799-807.

Karbing DS, Kjaergaard S, ef al.: Variation in the PaO2/Fi02
ratio with FiO2: Mathematical and experimental description, and
clinical relevance. Crit Care. 2007; 11: R118.

Grasselli G, Tonetti T, ef al.: collaborators: Pathophysiology of
COVID-19-associated acute respiratory distress syndrome: A
multicentre prospective observational study. Lancet Respir Med.
2020; 8: 1201-1208.

Scholten EL, Beitler JR, ef al.: Treatment of ARDS with prone
positioning. Chest. 2017; 151: 215-224.

Guérin C, Papazian L, et al.: investigators of the Acurasys and
Proseva trials: Effect of driving pressure on mortality in ARDS
patients during lung protective mechanical ventilation in two
randomized controlled trials. Crit Care. 2016; 20: 384.

Lee HY, Cho ], et al.: Improved oxygenation after prone position-
ing may be a predictor of survival in patients with acute respira-
tory distress syndrome. Crit Care Med. 2020; 48: 1729-1736.
Guérin C, Albert RK, et al.: Prone position in ARDS patients:
why, when, how and for whom. Intensive Care Med. 2020; 46:
2385-2396.

Xu 'Y, Sun Q, ef al.: Prone position ventilation support for acute
exacerbation of interstitial lung disease? Clin Respir J. 2018; 12:
1372-1380.

Sun Q, Zhu M, et al.: Effect of prone position ventilation on respi-
ratory mechanics and prognosis in patients with acute respira-
tory distress syndrome concurrent with interstitial lung disease.
Zhonghua Wei Zhong Bing Ji Jiu Yi Xue. 2015; 27: 785-790.
Munioz-Jiménez A, Rubio-Romero E, ef al: Proposal for the use of
anakinra in acute respiratory distress secondary to COVID-19.
Reumatol Clin (Engl Ed). 2021; 17: 309-312.

Guérin C, Reignier J, et al.: PROSEVA Study Group: Prone posi-
tioning in severe acute respiratory distress syndrome. N Engl J
Med. 2013; 368: 2159-2168.


https://ourworldindata.org/covid-cases
https://ourworldindata.org/covid-cases
https://doi.org/10.1002/ctm2.44
https://doi.org/10.1002/ctm2.44
https://doi.org/10.1002/ctm2.44
https://doi.org/10.1002/ctm2.44
https://doi.org/10.1055/s-0039-1683996
https://doi.org/10.1055/s-0039-1683996
https://doi.org/10.1055/s-0039-1683996
https://doi.org/10.1016/j.chest.2016.06.032
https://doi.org/10.1016/j.chest.2016.06.032
https://doi.org/10.4081/monaldi.2020.1285
https://doi.org/10.4081/monaldi.2020.1285
https://doi.org/10.4081/monaldi.2020.1285
https://doi.org/10.4081/monaldi.2020.1285
https://doi.org/10.1016/j.bja.2020.09.042
https://doi.org/10.1016/j.bja.2020.09.042
https://doi.org/10.1016/j.bja.2020.09.042
https://doi.org/10.1016/j.bja.2020.09.042
https://doi.org/10.1016/j.annemergmed.2020.07.022
https://doi.org/10.1016/j.annemergmed.2020.07.022
https://doi.org/10.1016/j.annemergmed.2020.07.022
https://www.mhlw.go.jp/toukei/manual/
https://www.mhlw.go.jp/toukei/manual/
https://doi.org/10.1371/journal.pone.0224802
https://doi.org/10.1371/journal.pone.0224802
https://doi.org/10.1371/journal.pone.0224802
https://doi.org/10.1371/journal.pone.0224802
https://doi.org/10.7861/clinmed.2020-0239
https://doi.org/10.7861/clinmed.2020-0239
https://doi.org/10.2490/prm.20210025
https://doi.org/10.2490/prm.20210025
https://doi.org/10.2490/prm.20210025
https://doi.org/10.1136/bmj.m1966
https://doi.org/10.1136/bmj.m1966
https://doi.org/10.1136/bmj.m1966
https://doi.org/10.1136/bmj.m1966
https://doi.org/10.1093/cid/ciaa576
https://doi.org/10.1093/cid/ciaa576
https://doi.org/10.1093/cid/ciaa576
https://doi.org/10.1093/cid/ciaa576
https://doi.org/10.1016/j.jaci.2020.07.009
https://doi.org/10.1016/j.jaci.2020.07.009
https://doi.org/10.1016/j.jaci.2020.07.009
https://doi.org/10.1186/cc6174
https://doi.org/10.1186/cc6174
https://doi.org/10.1186/cc6174
https://doi.org/10.1016/S2213-2600(20)30370-2
https://doi.org/10.1016/S2213-2600(20)30370-2
https://doi.org/10.1016/S2213-2600(20)30370-2
https://doi.org/10.1016/S2213-2600(20)30370-2
https://doi.org/10.1016/j.chest.2016.06.032
https://doi.org/10.1016/j.chest.2016.06.032
https://doi.org/10.1186/s13054-016-1556-2
https://doi.org/10.1186/s13054-016-1556-2
https://doi.org/10.1186/s13054-016-1556-2
https://doi.org/10.1186/s13054-016-1556-2
https://doi.org/10.1097/CCM.0000000000004611
https://doi.org/10.1097/CCM.0000000000004611
https://doi.org/10.1097/CCM.0000000000004611
https://doi.org/10.1007/s00134-020-06306-w
https://doi.org/10.1007/s00134-020-06306-w
https://doi.org/10.1007/s00134-020-06306-w
https://doi.org/10.1111/crj.12665
https://doi.org/10.1111/crj.12665
https://doi.org/10.1111/crj.12665
https://doi.org/10.1016/j.reuma.2020.04.009
https://doi.org/10.1016/j.reuma.2020.04.009
https://doi.org/10.1016/j.reuma.2020.04.009
https://doi.org/10.1056/NEJMoa1214103
https://doi.org/10.1056/NEJMoa1214103
https://doi.org/10.1056/NEJMoa1214103

N T A B ) COVID-19 5 12 381 2 ik AL e D 74T

(Abstract)

Pulmonary Oxygenation Capacity during Repositioning and Survival Outcome in Patients
with Coronavirus Disease 2019 (COVID-19): An Analysis of the Relationship

Ai YANAGIDA, PT, Naoki SASANUMA, PT, PhD, Yohei MIYAGI, PT, Seiya YAMAKAWA, PT, Tetsu SEO, PT
Department of Rehabilitation, Hyogo Medical University Hospital

Kunihiro SHIRAI, MD, PhD
Department of Emergency and Critical Care Medicine, Hyogo Medical University

Norihiko KODAMA, MD, PhD, Yuki UCHIYAMA, MD, PhD, Kazuhisa DOMEN, MD, PhD
Department of Rehabilitation Medicine, Hyogo Medical University

Objective: The purpose of this study was to evaluate the relationship between changes in oxygenation capacity
during repositioning and survival outcomes in COVID-19 patients undergoing mechanical ventilation.

Methods: The analysis was performed retrospectively on 9 COVID-19 patients undergoing ventilation who were
extubated without supine positioning (side-lying group), 11 patients who were extubated with prone positioning
(prone-survival group), and 20 patients who were unextubated with prone positioning (prone-death group). The main
analysis items were the pulmonary oxygenation ratio (P/F value) immediately after the start of mechanical ventila-
tion, before and after the first repositioning, and the highest value during the first positioning. The relationship with
the survival outcome was analyzed by multivariate analysis.

Results: The P/F values after positional change were 214.7+62.1 mmHg in the side-lying group, 171.1+57.7 mmHg
in the prone-survival group, and 139.6+36.7 mmHg in the prone-death group; the prone-death group was significantly
lower than the side-lying group. The P/F value after positioning was shown to be a predictor of survival outcome,
with a discrimination rate of 66.7%.

Conclusion: The P/F value after positioning was significantly lower in the prone-death group than in the side-lying

group, indicating that it is a predictor of survival outcome.

Key Words: COVID-19, During repositioning, Prone positioning, Side-lying positioning, Pulmonary oxygenation

capacity
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PSP: progressive supranuclear palsy, FIM: functional independence measure.
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Movement Disorder Society clinical diagnostic criteria for
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T—F IR D B BH6 AR BRI L7286 54 2 M4 &
L7z (K1)

3. fREL AL

BRFIEE, TAZR L § 24k - EXIFEIC
B 2 fEEs | B8 i B 2 BME bRV,
MAETDRG, AMED SIS S N7z 2 IV 2 Wi
5eCHY, HOEREME AN E ST 2544
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T, PSPRS) ®IHH VI GRAT - AREHEAR), PeadiedT s g
(comfortable walking speed : 2L T, CWS), timed up and
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%2 WAL HOEME (n=86)

45 (n=86) HATHVHE (n=59) HBATHAF DB (n=27) pfit

AP (%) 789+76 785+6.8 80.0+9.1 0.16
PER () BYE 47 39 Bk 28 k31 B 19 &8 <0.05*

BMI (kg/m?) 226+33 23.0+36 218+28 0.15

Fe B (- H) 324+246 326+254 320+226 0.98

P B (i) 05%0.7 05+0.6 06+0.7 0.30
PSP % 4 7 (N) PSP-RS: 39 PSP-PGF: 38 PSP-RS: 21 PSP-PGF: 32 PSP-RS: 18 PSP-PGF: 6 <0.05*

PSP-P: 6 PSP-SL: 3 PSP-P: 4 PSP-SL: 2 PSP-P: 2 PSP-SL: 1

HhBIE () L 60 THEM:17 BATH 19 &L 47 THM:9 BFHE 3 AL 13 THEM:8 HKiTH 6 <001
H&Y HHE 58 (N) stage III: 51 stage IV: 35 stage III: 51 stage IV: 8 stage IV: 27 <0.01"
PSPRSTH H VI(£) 55+3.1 41%24 87+20 <0.01"
YSBREYE (J5) 1.9+0.8 1.6+0.7 27+05 <0.01"
CWS (m/sec) 0.8+0.2 0.8+0.2 0.7+0.2 <0.05*
TUG (sec) 17186 149+55 220+11.6 <0.01"
BBS (/) 45.0+78 483+54 379+75 <0.01"

MMSE (1) 251+39 257+33 238+4.8 0.09

FAB () 129+33 13.3+30 12.0+34 0.08

BMIL: body mass index, PSP: progressive supranuclear palsy, PSP-RS: PSP-Richardson’s syndrome, PSP-PGF: PSP-progressive gait freezing,
PSP-P: PSP-predominant parkinsonism, PSP-SL: PSP-predominant speech language disorder, H&Y HHE 474 © Hoehn & Yahr HE B 454,
PSPRS: PSP rating scale, CWS: comfortable walking speed, TUG: timed up and go test, BBS: Berg Balance Scale, MMSE: Mini Mental State Ex-
amination, FAB: Frontal Assessment Battery.

*: p<0.05, T: p<0.01, TH it + KL He 7.

X3 SMTAVONEEZEEERE LS ET VAT 4 v 7 W)EaHr Gaifil# A (n=86)

i I3 AR 5 pfii OR 95% CI VIF
At 0.03 0.63 1.03 0.92-1.17 147
PER) —-1.60 0.12 0.20 0.02-1.34 154
BMI 0.17 0.25 0.18 0.91-1.65 1.33
e S -0.01 0.25 119 0.91-1.65 1.33
CIRERIHE 0.38 0.65 1.46 0.29-8.33 2.31
BELEET A b —2.63 <0.01 0.07 0.01-0.31 1.18
CWS —-4.35 0.25 0.01 0.01-12.28 404
TUG —-0.10 0.29 091 0.74-1.07 2.69
BBS 0.27 <0.01 1.31 1.11-1.64 191
MMSE 0.09 0.44 1.09 0.88-1.38 181
FAB 0.08 0.67 1.09 0.74-1.62 1.76

OR: odds ratio, VIF: variance inflation factor, 95%CI: 95% confidence interval, BMI: body mass index, CWS: comfort-
able walking speed, TUG: timed up and go test, BBS: Berg Balance Scale, MMSE: Mini Mental State Examination,

FAB: Frontal Assessment Battery.
TN P ME  p<0.001, FI B 1K 91.9%.
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MMSE, FABIZ # v b+ 7L LTHIBI SN TS

MMSE X B V. BET174 (29%), RASFD EETI4% (33%),
FABIZH VB T14% (24%), WAFOET10% (37%) o8
H v b T T TH o 720

2. FARPNARAT 7 00 B T

LZEATRAT A v 7RSI ORKRERIITRT, £
HOTAT 4y 7 BEIRGH T, BHREET A b
(v R 1007, 95% 15 85 X 1 © 0.01-0.31, p<0.01) &
BBS (4 v A @ 1.31, 95% fEFE X ] : 1.11-1.61, p<0.01)
THE R E D72, VIFIZ1.18-4.04 & 10§ TH
D, ZELHEIED Lo 10

3. BBS & LB ENET A P OIRHNAERITEL.O A v b
T 7L TR
ROCHI M DFER Z K212 /R T BBLZENET A MO
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2 FWBNAAT L & HIT S % S8 E T A, BBS @ ROC H# (n=86)
PHEEET A N AUCO0.89, 1 v b A 7fli2 1, JEHET7.8%, FFELIE94.9%.
BBS: AUCO0.88, 7 v M4 7455, JEE741%, 455 889%.
ROC: receiver operating characteristic curve, AUC: area under the curve, BBS: Berg Balance Scale.

AUCIX0.89, KEF778%, HHEFFEE949%, #H v b+ 71ff
X285 Tdh o 720 BBSOAUCIZ0.88, JEEET14%, JF5
f£889%, A1 v MA ZEIZA5 K TH o720

% Eg

AW TId, PSPIFICBIT BIRHN AT H DM
BTV TR R N TV ABERED A Tl 22 { 78
HBERE, PITHIEREREZ SO THAE L. 7BEED
RN AT LIS S A N T- & LA RICHEN %
BOERONy VA T7EERM L7, 208, H
SEREIZ AT D B & Lkl U PSPRS VI, BERENET A b,
CWS, BBS, TUG DS H BIZEWI &R LT ZEO VR
T A v 7 RSN ORR, BELEET A M EBBSIE
BT H. L T 2T LTS h, 2h
ZNOAUCIE, BEEEWNT A b T089, BBST0.88T
B oTzo BKEEEWET X N R BBSIE LIS EE O T
RER AL, WHNBITH 2T 2 2 NE 2 D155 2
ERWS Lotz TNOHOMBIE, KEETREE
WIEIIN T ¥ AREREDSIBIN AT O F ST BRI
ML TWBZ EZRIELTWA,

1. BPIRIT A OB 12 ownwT

GE, NT U AREORET & L CRBELEMET R
I, TUG, BBS %M H & L7z Sibley 5% 12k 2 &
TUGZ4DDNT v AR S (EE) S 27 A, TN
LRI, B EE, RN 2 &4, BBSIL6
DOINT v AR EFR (REERR, EB Y 27 4,
Mg ett, T ESHE, BNEEtE KR
) RELIEERELTWVWS, 2D X912, BBSIZ
TUG L IR L Z ke NT v AR BEREZZATBY,
NG U ARRER X ) LIS FEMI AW BE T D - 72
5, HBITHVICHET S Z EAVRBE N, VT, &
E 7 ek i alZ S N N s G4 &l U e a3 S Al SV Al el

i B 5B B ) % SRS 2 SUS OSSO BEEE T h
TVWBIENEZSND, FATHIZET b KIS LS
DREE G O R ARSI 5 2 22 s ST
BY, KWIZRICBUI L HRTH EOBEICBWTY, &
BGEENET A N DAELAD A T v S X B s 0]k e
O WO A, HATE & BT 5 2 EAURIBS A
725

7 EEE ARG Ui b ke o B )
Tld, BAIRRRE TSR L, TIROMHET R
NG v ARSREIC T AR L A BB B 2 b A S
NTWDZ LR, PDEE O O MWK T oa?®
WCBWTHNT V AREESHREICHET 5 2 L i &
NTHY, AR RELABOBREER L ELON
55

— 5T, A 7 AR A BF A > MMSE <2 i 97 2 4%
FERFMi OFABIZ O W TR A B LRAKE LT s
o720 MMSE, FABO M HHEE RV HET
24-37% HEATES DA v N F THEUTF ThH - 720
T AU A 70 RSB A R RS SRR AE O T B T DA
TaBDTOIRBNEIND Z D2 5N, PSP
B IZKFF 2 PSPRS 2 2 74U & 4efi iy 72 SRAKERE, B
TR VYY) %8B L - MENT e Bia TId, PSPIBE
DA 7 RAIARRE,  HT TR I A SAC T S
L EHWESRTWD, LA LadS, PPEEICE
T2 LHEREORBIZOWTIE, 1ER TR RS
DFAl % & PSPRS A2 2 73S = EALZRT—H T
S A 7 SRR A < T B A BE B IX PSPRS A 3 7 & ek
L. BEICETT 22 el shcns V) 417
WFZE <132 MMSE [FIRRIC, 4 i 72 28200 % A ST A A5 T
HEC& % Addenbrooke’s Cognitive Examination-Revised (2L
T, ACE-R), i 5H 2 B Ak SF Al 12 X AHFJE IR BE 12, FAB
W THMALTWwb, BENBEIZANIETDI244 ] T
HHLOZXFL, BATHFETIE36r HEREEWIZR
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SN\, WIEEEM A & 14F 1% O &R Tld ACER Tl
79.7 A5 7665, FABTIEIIMA 510748 K& K
TRRSA TV RV, oK"Y 2B0nTd,
— PR AIBERE, AU IERRAE & 3Rl L T\ 5 PSPRS O IH
HIORMERICBWTH IER TR TEIR— 2w
ENHE SN T WD, ZORFIL PSP BE O LR 7238
BT, RUUHIEMERERE L, WEBWICO LD S BB
RADBEFEAL T ZRICHIT 2 — T, EOHRIT IR
HhfkMAills 2 LA RIELTWD, REFFETHEE L
2RSSO BTG L LA, S 2 iR mbs
fE, ATBEHIERSREIZZES A ST, BITH OBEEK T &
L CHRERREDOER T 5 L8 % T A b &L BBSAS
s h-t %25,

2. BBS & BB ENET A D OWEHNAITHY.O N v b

7l & TR DT

PSPEEIZBITHBBSD A v b F 7134505 CTH -
720 BBSO 7 v b+ 7oV Tid s P9 2 pp
5440) 2 xf g b U7z S ATREGE & Hl LA % 7% L 72,
REFZETIE, WHPBRITHL O HETORETH 5D
Wb LT, AT O 0 SAL IS AEAE LT v B S
%W HppmE 0 12 BT B EE OB TORT
D HNEROENDTEZOND, SHONRTH LK
BN TOTT ) R 7 O S N2 BRET & i
L, BAACoBBRLEIE, NI X 2 RENMEO
WELEZONLI DL Y M 7HICEREZRD
ZENEZLND, TDI, PSPEBZIZBWTLEN
R SUE ) A7 R E HBRET T, A%t
TRENZZH Y A7 E ) W E RS REEDSE 2 S
ns,

WIS, RIFZETORBRZEET A MO v M+ 7l
20 TH o720 HEY BRSO ML, EOPD EH % X
QL Lz, BSBREs A M2 X bRk
fili (pull test) 2545 OB FHIREEZ A5 5 2 L A%
ENTWbH, KRB VTS, H&Y HEAEE SO
DEOPSPHEEEMGE L LTEBY, BPELEET A M
SR ARAT E L ISR L TS0 P2 A5 5 2
EDHONE ol BEHREWET A DA Y M Tl
20, LS LA R BT 20527 v ¥ v 7B
TR BRAITHPHELTE 5 LS b, g,
NEAND AT v ¥V 7 OB LE G EELET S
PSP BHFIZ L o TIRBNAITH VTR ICEE LR ERTH
HEEZLND—HT, FELSH L THIBASTE TWi
VIRFETH 572008 ) A7 I3RA LTV D ERTE
%o D72 PSPIEE OFMNAAT AW IE, K2
WEMET A b & BBS OIilj 4 Ok 5 & 3 AR A & 1
LMGET LT BB H D EE R D T2, AWFIEHT
WA T, BREDEEAR R AR TR B o0 7 SR AT

HTLVLENHDLEER D,

AIFZED R & L Tid, PSPEF 13 BBS R B2 &M
FAMIEENL WV HREL I COBER KT R,
BHOARTHRL, BIH - WHO RS L6 ) D
KT EZOND720, L0 EMNRFFMALE L E 2
%o F7z, ARWFZEIEBEBIIIZE T dH ) BBS R L3208 Mk
7 A MIFFR OB BT H VO FRME T2 % 2 hIEAR
WITH D720, MR NS o ZABEOZH - o
WTHBF LT BTSN H B L # 2 5, HEIREIC I
AENHT 2 AT v ¥ U 712 & B BERE O T & ASEE]
VAL EMET I EbBESATwE Y 4%
FRENRLENTORITHH LT ARORERE L 7
LOREADPVECTHLEEZ D, T2, AFFETITAER]
BAs86 Tk LILHAERD L iz, SHBRITEM %
B LMD E E 2 b WiRIZ, ARBFZETIZ PSP ®
MBI~ L TB ST, Y% PSPRSPUAMI S —F
UV VIREDOBRGEE 2T HPSPP, T AREMNED
PSPPGF 7 EDH T 4 THREINT WD, TD0,
FTHA T OERIZE BIEIRDE WD, HATHVE R
BUCHE S B RN H B L EZ Do

5

8

AWF3e1E, PSPEHIC B B WM NAAT H 3 o B
W24 L, WHPRATESICE S 2 K7 & LTl
IMSNEHOA Y VA TEEZRIN L7, ZOMRKR, &
BRENET A M EBBSIZHMNAITHL L EL, H
NERHIMT AERE otz T, BEREET AN
BBS® AUCHHIX, THEEOFMEL AT LI LIRS
N7z TNOORKERIILELENT A R BBSO W
W72 78 T ¥ AREBEDSIBNARAT O F S 0] {5 1S B2 (2 B
LTWBZ EFRIEBLTV A,

F # H K
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(Abstract)

Factors Associated with Gait Independence Inpatients with Progressive Supranuclear Palsy
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Kyoko HAMADA, MD, PhD

Department of Neurology, Neuroscience Research Center Shin Sapporo Neurosurgical Hospital

Yasuyuki TAKAMATSU, PT, PhD
Department of Rehabilitation Science, Faculty of Health Sciences, Hokkaido University

Objectives: The study aimed to investigate the relationship between gait independence inpatients and gait ability,
balance ability, general cognitive function, and frontal lobe function in inpatients with progressive supranuclear palsy
(PSP), as well as calculate cutoff values for the selected items.

Methods: Eighty-six inpatients with PSP were included in the study. Multiple logistic regression analysis was used
to examine whether the gait ability, balance ability, general cognitive function, and frontal lobe function were asso-
ciated with gait independence inpatients, and cutoff values were calculated for the selected items using the receiver
operating characteristic curve.

Results: The Berg balance scale (BBS) and postural stability test were associated with gait independence (p<<0.01),
with cutoff values of 45 points for the BBS and 2 points for the postural stability test.

Conclusion: It has been suggested that comprehensive balance functions of posture stability tests and BBS are relat-

ed to the ability of inpatient gait independence in patients with PSP,

Key Words: Progressive supranuclear palsy, Gait independence, Balance ability
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Cochrane Central Register of Controlled Trials (via Cochrane Library) search strategy

Participant Keywords: (mh "pulmonary disease, chronic obstructive"] OR COPD:ti,ab OR "Chronic Obstructive Pulmonary
Disease":ti,ab OR "chronic obstructive lung disease":tiab OR COAD:ti,ab OR COBD:ti,ab OR AECB:ti,ab OR AECOPD:ti,ab OR
eCOPD:ti,ab OR "chronic lung disease":tiab OR ((mh "pulmonary emphysema"] OR [mh emphysema] OR emphysema™:tiab OR
"pulmonary emphysema":ti,ab) OR (("chronic bronchitis":ti,ab AND (chronic*:tiab AND bronchiti*:ti,ab)) OR (obstruct™:tiab AND
(pulmonary:ti,ab OR lung™:ti,ab OR airway™:ti,ab OR bronch™:ti,ab OR respirat™:ti,ab)))) AND ((mh "symptom flare up"] OR exacer-
b*:ti,ab)

Intervention Keywords: ("muscle training":ti,ab OR "resistance training":ti,ab OR [mh "exercise therapy"] OR exercis*:ti,ab OR
[mh exercise] OR "physical exercise training":ti,ab OR train*:ti,ab OR "pulmonary rehabilitation":ti,ab OR "cardiopulmonary reha-
bilitation":ti,ab OR "aerobic exercise":ti,ab OR "endurance training":tiab OR (mh "distance counseling"] OR [mh "directive coun-
seling"] OR counseling:ti,ab) OR (advise:tiab OR motivation™:ti,ab OR [mh mentoring] OR mentoring:tiab OR coaching:ti,ab) OR
((mh "cognitive behavioral therapy"] OR behavior™:ti,ab) OR (feedback:tiab OR [mh "formative feedback"]) OR ("patient education
handout":ti,ab OR "patient education as topic":ti,ab OR "patient education":ti,ab) OR ((mh "health records, personal"] OR ("health"
NEXT record®):ti,ab OR diary:ti,ab) OR "goal setting":ti,ab OR ((mh self-management] OR self-management:tiab OR manag™:ti,ab)
OR (((telephone™:ti,ab OR [mh telephone] OR [mh hotlines] OR telehealth:tiab OR [mh telemedicine] OR telemedicine:ti,ab OR
ehealth:ti,ab OR e-health:tiab OR mhealth:ti,ab OR m-health:ti,ab) OR [mh "internet-based intervention"]) OR "internet-based inter-

vention":ti,ab OR "web intervention":ti,ab OR telerehabilitation:ti,ab))

MEDLINE (via PubMed) search strategy

Participant Keywords: ("pulmonary disease, chronic obstructive"[Mesh] OR COPD[tiab] OR "Chronic Obstructive Pulmonary Dis-
ease"[tiab] OR "chronic obstructive lung disease'[tiab] OR COAD[tiab] OR COBDJtiab] OR AECB[tiab] OR AECOPDJ[tiab] OR eCOPDJ[-
tiab] OR "chronic lung disease"[tiab] OR ("pulmonary emphysema"[Mesh] OR emphysema[Mesh] OR emphysema*[tiab] OR "pulmonary
emphysema'[tiab]) OR (("chronic bronchitis[tiab] AND (chronic*[tiab] AND bronchiti*tiab])) OR (obstruct™[tiab] AND (pulmonary[tiab]
OR lung™[tiab] OR airway™[tiab] OR bronch™[tiab] OR respirat™[tiab]))) AND ("symptom flare up"[Mesh] OR exacerb™[tiab])
Intervention Keywords: ("muscle training[tiab] OR "resistance training"[tiab] OR "exercise therapy"[Mesh] OR exercis*[tiab]
OR exercise[Mesh] OR "physical exercise training"[tiab] OR train™[tiab] OR "pulmonary rehabilitation"[tiab] OR "cardiopulmo-
nary rehabilitation"[tiab] OR "aerobic exercise"[tiab] OR "endurance training"[tiab] OR ("distance counseling"[Mesh] OR "directive
counseling"[Mesh] OR counseling[tiab]) OR (advise[tiab] OR motivation*[tiab] OR mentoring]Mesh] OR mentoring[tiab] OR coach-
ing[tiab]) OR ("cognitive behavioral therapy"[Mesh] OR behavior*[tiab]) OR (feedback[tiab] OR "formative feedback"[Mesh]) OR
("patient education handout"[tiab] OR "patient education as topic"[tiab] OR "patient education"[tiab]) OR ("health records, person-
al"[Mesh] OR "health record™"[tiab] OR diary[tiab]) OR "goal setting'[tiab] OR (self-management{Mesh] OR self-management{tiab]
OR manag™[tiab]) OR (((telephone™*[tiab] OR telephone[Mesh] OR hotlines[Mesh] OR telehealth[tiab] OR telemedicine[Mesh] OR tele-
medicine[tiab] OR ehealth[tiab] OR e-health[tiab] OR mhealth[tiab] OR m-health[tiab]) OR "internet-based intervention"[Mesh]) OR
"internet-based intervention"[tiab] OR "web intervention"[tiab] OR telerehabilitation[tiab]))

Study design Keywords: (("randomized controlled trial"[pt] OR "controlled clinical trial"[pt] OR randomized[tiab] OR placebo[-
tiab] OR "drug therapy"[sh] OR randomly[tiab] OR trial[tiab] OR groups[tiab]) NOT (animals[Mesh] NOT humans[Mesh]))

Cumulative Index to Nursing and Allied Health Literature (via EBSCOhost) search strategy

Participant Keywords: (MH "pulmonary disease, chronic obstructive"+) OR (TT COPD OR AB COPD) OR (TI "Chronic Ob-
structive Pulmonary Disease" OR AB "Chronic Obstructive Pulmonary Disease") OR (TT "chronic obstructive lung disease" OR AB
"chronic obstructive lung disease") OR (TT COAD OR AB COAD) OR (TT COBD OR AB COBD) OR (TT AECB OR AB AECB) OR (TT
AECOPD OR AB AECOPD) OR (TTeCOPD OR AB eCOPD) OR (TT "chronic lung disease" OR AB "chronic lung disease") OR (IMH
"pulmonary emphysema"+) OR (MH emphysema+) OR (TI emphysema™ OR AB emphysema™) OR (TI "pulmonary emphysema"
OR AB "pulmonary emphysema")) OR ((TT "chronic bronchitis" OR AB "chronic bronchitis") AND ((TI chronic* OR AB chronic™)
AND (T1I bronchiti* OR AB bronchiti*))) OR ((TI obstruct® OR AB obstruct®) AND ((TI pulmonary OR AB pulmonary) OR (TI
lung™ OR AB lung™) OR (TI airway™ OR AB airway™) OR (TI bronch®™ OR AB bronch®) OR (TI respirat™ OR AB respirat™))))) AND
((MH "symptom flare up"+) OR (TI exacerb™ OR AB exacerb™))



Intervention Keywords: ((T] "muscle training" OR AB "muscle training") OR (TI "resistance training" OR AB "resistance train-
ing") OR (MH "exercise therapy"+) OR (TI exercis® OR AB exercis™) OR (MH exercise+) OR (TI "physical exercise training" OR
AB "physical exercise training") OR (TI train® OR AB train*) OR (TI "pulmonary rehabilitation" OR AB "pulmonary rehabilita-
tion") OR (TI "cardiopulmonary rehabilitation" OR AB "cardiopulmonary rehabilitation") OR (TT "aerobic exercise" OR AB "aerobic
exercise") OR (TI "endurance training" OR AB "endurance training") OR ((MH "distance counseling"+) OR (MH "directive coun-
seling"+) OR (TI counseling OR AB counseling)) OR ((TT advise OR AB advise) OR (TI motivation® OR AB motivation™) OR (MH
mentoring+) OR (TT mentoring OR AB mentoring) OR (TI coaching OR AB coaching)) OR ((MH "cognitive behavioral therapy"+)
OR (TI behavior* OR AB behavior™)) OR ((TI feedback OR AB feedback) OR (MH "formative feedback"+)) OR ((TT "patient edu-
cation handout" OR AB "patient education handout") OR (TI "patient education as topic" OR AB "patient education as topic") OR
(TI "patient education" OR AB "patient education")) OR ((MH "health records, personal"+) OR (TI "health record*" OR AB "health
record™") OR (TI diary OR AB diary)) OR (TI "goal setting" OR AB "goal setting") OR ((MH self-management+) OR (TI self-man-
agement OR AB self-management) OR (TI manag™ OR AB manag™)) OR ((TI telephone™ OR AB telephone®) OR (MH telephone+)
OR (MH hotlines+) OR (TT telehealth OR AB telehealth) OR (MH telemedicine+) OR (TI telemedicine OR AB telemedicine) OR (T
ehealth OR AB ehealth) OR (TT e-health OR AB e-health) OR (TT mhealth OR AB mhealth) OR (TI m-health OR AB m-health)) OR (MH
"internet-based intervention"+)) OR (TI "internet-based intervention" OR AB "internet-based intervention") OR (TI "web interven-
tion" OR AB "web intervention") OR (TT telerehabilitation OR AB telerehabilitation)))

Study design Keywords: ((IMH randomized controlled trials) OR (MH double-blind studies) OR (MH single-blind studies) OR (MH
random assignment) OR (MH pretest-posttest design) OR (MH cluster sample) OR (TI (randomised OR randomized)) OR( AB (ran-
dom™)) OR (TI (trial)) OR (MH (sample size) AND AB (assigned OR allocated OR control)) OR (MH (placebos)) OR( PT (randomized
controlled trial)) OR (AB (control W5 group)) OR (MH (crossover design) OR MH (comparative studies))))NOT (((MH animals+) OR(
MH (animal studies)) OR (T (animal model*))) NOT (MH (human))))

Web of Science search strategy

Participant Keywords: TS=("pulmonary disease, chronic obstructive" OR COPD OR "Chronic Obstructive Pulmonary Disease"
OR "chronic obstructive lung disease" OR COAD OR COBD OR AECB OR AECOPD OR eCOPD OR "chronic lung disease" OR
("pulmonary emphysema" OR emphysema®) OR (("chronic bronchitis" AND (chronic* AND bronchiti*)) OR (obstruct™ AND (pul-
monary OR lung™ OR airway™ OR bronch™ OR respirat™)))) AND ("symptom flare up" OR exacerb™)

Intervention Keywords: TS =("muscle training" OR "resistance training" OR "exercise therapy" OR exercis* OR "physical exer-
cise training" OR train* OR "pulmonary rehabilitation" OR "cardiopulmonary rehabilitation" OR "aerobic exercise" OR "endurance
training" OR ("distance counseling” OR "directive counseling”" OR counseling) OR (advise OR motivation® OR mentoring OR coach-
ing) OR ("cognitive behavioral therapy" OR behavior™) OR (feedback OR "formative feedback") OR ("patient education handout"
OR "patient education as topic" OR "patient education") OR ("health records, personal" OR "health record™" OR diary) OR "goal
setting" OR (self-management OR manag™) OR (((telephone™ OR hotlines OR telehealth OR telemedicine OR ehealth OR e-health OR
mhealth OR m-health) OR "internet-based intervention") OR "web intervention" OR telerehabilitation))

Study design Keywords: TS =(randomised OR randomized OR randomisation OR randomisation OR placebo™ OR (random™
AND (allocat™ OR assign®) ) OR (blind* AND (single OR double OR treble OR triple) ))

Physiotherapy Evidence Database search strategy
Participant Keywords: “acute exacerbation of chronic obstructive pulmonary disease”, “acute exacerbation of COPD”, “exac-
erbation of COPD”, AECOPD, eCOPD

Study design Keywords: clinical trial
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Physical Therapy during External Ventricular Assist Device Implantation

and after Heart Transplantation in an Infant with Dilated Cardiomyopa-

thy: A Case Report
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PN AL BPERE
WBC 10%/uL 2.82 831 6.17
Hb g/dL 8.7 103 117
Plt 10YuL 414 185 283
PTINR 292 2.86 1.00
Alb g/dL 2.3 39 39
CRP mg/dL 3.0 0.2 01
TBil mg/dL 0.2 05 05
AST UL 2 29 29
ALT UL 12 1 12
Cr mg/dL 0.18 025 027
BNP pg/mL 320 166 164

WBC : white blood cell (F11iLEk), Hb : hemoglobin (€ &
T ¥ ), Plt: platelet (Mi/MiK), PT-INR : prothrombin time-
international normalized ratio (71 ~ 1 > ¥ Y KEfH]), Alb :
albumin (7 V7 2 ¥), CRP : C-reactive protein (CHLIt %8
F), T-Bil : total bilirubin (8 ¥ ) V¥ »), AST : aspartate
aminotransferase (7 AN ¥ V7 I ) TV AT 2T —
+¥), ALT : alanine aminotransferase (7 7 =73/ s 5 ~
A7 x5 —%), Cr:creatinine (# L' 7F =), BNP : brain
natriuretic peptide (J4PEF + 1) 7 AFRRTF F).
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NRS: Numerical Rating Scale, PDI: Pain Disability Index, MPQ: MaGill Pain Questionnaire, SF-MPQ: Short-Form MaGill Pain Questionnaire,
TUG: Timed Up & Go test, ADL: Activities of Daily Living, PDAS: Pain Disability Assessment Scale, FIM: Functional Independence Measure,
PCS: Pain Catastrophizing Scale, HADS: Hospital Anxiety and Depression Scale, PSEQ-J: Pain Self-Efficacy Questionnaire-Japan, BDI: Beck De-
pression Inventory, POMS: Profile of Mood States, BS-POP: Brief Scale for Psychiatric Problems in Orthopaedic Patients, POMS: Profile of Mood
States, MMPI: Minnesota Multiphasic Inventory, ASRS: Adult ADHD Self-Report, ADHD: Attention Deficit Hyperactivity Disorder, JOABPEQ:
Japanese Orthopedic Association Back Pain Evaluation Questionnaire, JOACMEQ: Japanese Orthopedic Association Cervical Myelopathy Evalu-
ation Questionnaire, QBPDS: Quebec Back Pain Disability Scale, ODI: Oswestry low back pain Disability Index, NDI: Neck Disability Index, RDQ:
Roland Morris Disability Questionnaire, QOL: Quality of Life, EQ-5D: EuroQol 5 Dimension, SF-36: Short-Form 36-Item Health Survey.
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