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Intervention (n=49) Control (n=55) p value
Return to independent functional status at hospital discharge 29 (59%) 19 (35%) 0.02
ICU delirium (days) 2.0 (0.0-6.0) 40 (20-7.0) 0.03
Time in ICU with delirium (%) 33% (0-58) 57% (33-69) 0.02
Hospital delirium (days) 2.0 (0.0-6.0) 40 (2.0-80) 0.02
Hospital days with delirium (%) 28% (26) 41% (27) 0.01
Barthel Index score at hospital discharge 75 (75-95) 55 (0-85) 0.05
ICU-acquired paresis at hospital discharge 15 (31%) 27 (49%) 0.09
Vantilator-free days * 235 (74-256) 21.1 (0.0-238) 0.05
Duration of mechanical ventilation (days) 34 (23-7.3) 6.1 (4.096) 0.02
Duration of mechanical ventilation, survivors (days) 37 (2377) 56 (34-84) 0.19
Duration of mechanical ventilation, non-survivors (days) 25 (24-55) 95 (59-14.1) 0.04
Length of stay in ICU (days) 59 (45-132) 79 (6.1-129) 0.08
Length of stay in hospital (days) 135 (8.0-23.1) 129 (89-19.8) 0.93
Hospital mortality 9 (18%) 14 (25%) 0.53
Data are n (%), median (IQR), or mean (SD), ICU = intensive care unit.
* Ventilator-free days from study day 1 to day 28. Barthel Index scale 0-100, APACHE II scale 0-71.
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3 early mobilization MZHRAZEE ik 19 X v 51H)

46 (174)



FeI AT 2 HE K. N LIRS W b B o 7z &
WL TWwh, S6I2, R3BIEMEHOLERHKIZE
J% 2D HTO ADL HLBAEDHIGEZR LT T
7 TdH 5HY, early mobilization DRy FIETERE 14 H LA
ETHEFECHEN B0 ) 7= 3 Y ORRIE
SIRBEREM P RICKE CRBE RITT I E0bh 5,

F 720 WIEEZ F & U724 B o il A BHE <2 Il
REDOTFHIZBWTH early mobilization @ EP 1
FERITE N MUBETIE, MRSV 2 D il & PFE %2 7
BidaHMTF—2T7 70 —FICELZBE W early
mobilization DI A% BIGE L. £ DR)H & MEE L 720
MONIEERG, FHAERM, PR O @EEEDA+ 5T,
BEORBOEEIM—INTELT, FhiTLoT
BERBHAGE ADL O X7 v 77 v 7H58E, &bk
DFAR ABHB OEES AR SN TV 22T F—
LT T —FICERZ BN ) =V ZEK
L. early mobilization ® B\ E M IZx§ % @B O
b & AT &R KR OMFRE ) N 7= g
YO ARFEI L7, ERIOWEZR) A7 EHOT,
PRl & BRI X 5 FATEH 2 5 o RUEER o
P, eI e AL & R O, BB O
WG &2 47 o 7okE 0, M5 - Wi 98 22 & D lili & BRAE D
AR, A AT 239% 5 S AR 7T2% ~NMETF L.
SEHTERE B D 200 H2 5 14.7 B2 L7220,

INSDWKT—% 95 3B, early mobilization ®
VEHRZEFICE DO TH LI ENEFTE D,
HRERBOIEELZEMOT, TLTEEF—L2HNBLT
B D early mobilization @ M 2% 5 fK— BRR
Db L W R OBERME D ITFRA oY & T
Filcsh ik cd b L lbh s,

ATMRER - NPPV BB TFICHTS
HRUNEYTF—> 3>

ANTIRGERTICH 2 BF 1, FINEROYER
Y IREDEAL L 72IRED 720, LRHIVR Z 5\ H5h
TWado T2 NLHEEE T O & i F 2 —
TOREDIZD, £9 LTHEERICE L THMmIICZR
DL ThHDH, NIHREBTICH 5 135 RE
PARETH L7290, UNE)T—2 a3 yOf A
VA7 %t DEEBITNETH LN, Tl Lok ) %
BRERE | I 7 VF AU SRRR ) L R R S B 1 % ot
DLRETHbo BEIRIZK o THERZF 2§ & TR

AT, 52658 $H2%

FFEEFHINL, BREOHKIR 5, ZOHKE.
It b HR T % 720, AU A Y o
PR EN D, 51T, WABERDOHKIZ L - THBEN
W OREBIEESI NS,

ESANEUNRN QS s A Y = ) N
desaturation R MK EE D MBIAL RO SN 5,
BB L TIE, £ OME, MAESLEL SND05
AN TR KR S B o 72 2 212 & - T RS
NOT R HIITORKEDMER DK EE 2354 NPPV
A U CRER B RLE 21T O HiEAd 5. CPAP
(continuous positive airway pressure) (. WD
WHZWS L, LSBT 2HEZIT5 2 LI
X0, EHRFIZBWTHITRNEEZ K 5. ODonnell
520, PN E (COPD) B#EIIxs 45
BRI CPAP 2R3 5 2 L2 XD, @B
W R 2398 Uy S B FE e ] A% 47 % L 72 & #el
LTw3%, F72Keity & 2 (&, HJE COPD BHITH
L. CPAPIZ PS %t L7z NPPV % sEBheiRE (2
PEHTHZLI2E5Ty Py FINMIZ K BHERAE
B I O IR % A S, AR ATHIREDS 62 % 34 L
TelHE L CTw o BYEFRAS RS OBHFEICS
7% NPPV OBEHICET2HEIZ T ZIILAEAD
NS, RS EE I LCid, #Az/ihL.
- [ #E %> desaturation % Bl L 72 EC, B0 5
EERREZ YR SR L0 OEEIREEFITI) L LA
HTHrEEZ D,

HFRALEBEICHT S
FiBUNEYT—2a32 Y=l
~ Electrical Muscle Stimulation Training ~

WA G R 0 BRI BV Cid, FRICHRER T
. EEYIC X B IR #E R desaturation @ 72 @ 125
HOERARIPHETH 52 L 0%V 2 THEAL I,
iz mikAh e LT, BB ML —= 2 75T
FTCERVIEBNCH LT RRRS AR - SB35
B oOHL S P A% L 72 Electrical Muscle Stimulation
System (EMS) W FL—= v 7% %ELTWw
bo ZHUE. HBEITMEMIOIREE T, B 2 A
BN ML=V TRy v R S, KEB
SOV TFREERIC B W 8 20Hz, 7%V AWE 250usec. duty
cycle 5% on2 # off O F B CTESMELZE 20 451
FERL. THOBHIEmRBLOENICL->TH2H S

(175) 47



2009412 H10 H

N5 EBHEREOM EE -2 ==V 7 TH b,
AR, MR A B T 2 B EARE b L —=
YT DORBERZFOAMEICOWTOHERASNS X
o TERHU-2, Fx ORIIZETIX. COPD
T 5 4BMO)NEY F—2 3 VIZBWT, HiE
RPHEBEEI VI A - —%2 VL —=Vv 7L
control (CON) L EMS L —= v 72 FEHiL 72
EMS BEZH 3 % 4B D) NEY) F—3 3 Y #E%
Mk U7fE A, KRR MR R . N O /)5 5
CONHETIZIZL ALENL Lo 72D L. EMS
HTIX, T2 437%., 219%. 103% N L 7=,
F 720 EARER G )11 EMS B T 166 % b1, CON #f
X 79%HML. Zom=ImEER CTHBEL AL R
D7z (B4A). & 5126 BT M, EMSHET

A Muscle Strength of Knee Extensor
*
100
Q0 + EMS
80 |
70 |+ CON
L L 1
2 60 NS
E 50 I~
= 40+
30 |+
20 p<0.05
10 |
O 1
pre training post training

B 6 Minutes Walking Distance
400 r

350 CON

300
EMS

e

ek

250
200

distance (m)

150

100

5 | ++p<0.05

pre training post training

4 EMS FL—Z2 T OHE
4EMOYNEY) 7= 3 YRR OIER
A PERTT B 6 AT HRE
(3K 28 £ v 1)

48 (176)

32.3%4E M. CON #ix 54%¥80 L. EMS B o=
BHEBIZE» o7 (B4B), LEDZ Eh 5, EMS
Fo—=Y 7, BTl E 525 2 T
&, IR ZLH) - HATIBERZ 7265 2 EHVRIE
EMN7zo EMS L —= ¥ ZHIER R #ER desaturation
FMBEETICIDL) BREHRL T LMK HE
W& LTk, EMS L —=>27id, Bz s
H D7D, IFRFEERIEFO—> & S5 i
FHRFIEL BV R, KM OESMMZIT) 2 &
T, BIRERZIREL, LAMEZERT 2% LD X7
ZARXIEBIEREPEZOND, Lo T, 18
PEFFRA I ZIEFFEEICHRH R YN EY T =2 g vy —
NThHDHEEZD, 5HRIT. BWEPRALZIIHLTY
IBH L. ZORROMGEZ D TV E 72,

b

PR AT IR ) N E Y =3 3 YiZown
C. positioning. XJ& 27 7 F ~ A, early mobilization

D 3 HEFLIIR R, BIEOHATIE, $F7IC early
mobilization SR DOLEH, 5B ) T 7 ¥ X DR,
Rt ouE, BRMEBREEO T, ZLTth
12 & % B kBEfEB X U ADL O F O O #E A
LIEFICEEEIN T2, B2 S0YNEY
v T D RT OIFIR AR RE R S AR O [
R EWHEIEL I ELRTFENTIERL, B2
WX, FERM R TREEBLI TR LD
HO—D2Th b, L7zh> T, FEEIZIE, EHiZ
éE%&ﬁﬁ@ﬁ%¢bkLtUx7ﬁﬂ®T\%a
W?ﬂi%&i&@%ﬁbt%—A?Tﬂ—%’io
Ty W RFES OBR R EE 2 REE L T 2
B A EDOBHREIEO T OIFR ) NEY F—2 3
YRIETEELRRETHL L VR Do

T—varvik

BEW

1) Tesch PA von Walden F , Gustafsson T, et al : Skeletal
muscle proteolysis in response to short-term unloading in
humans. ] Appl Physiol. 2008 ; 105 : 902-906.

2) BBTH: AF Ty T IF— LDEBBEIINTH
L. WSRPAE 2008 5 35 (4) ¢ 150-158.

3) BIEEA Ny MY A P CTOREM. DA, Bk
T ¥ —FI. 2006 ; 40 : 555-564.

4) Keane F : Roto-rest. Paraplegia. 1970 ; 7 : 464.

5) R ARG, BRE R RIRIE Y. RN
BOE, HBZEY, (BR) BE#EMMGR. 2000, ppl4l-144.



6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

AN SUNAEPUER, RBP4 © T IR S5
% A RN O A A S RAT TR R, H A iR
FMERE. 1994 5 2 1 101-105.

ANEDYER @ AR, I B O JEARTFHe. RIIK
Hhifm. WnL HAbESEA, 1995, pp232-243.

Beuret P, Carton M, Nourdine K, et al : Prone position as
prevention of lung injury in comatose patients : a
prospective, randomized, controlled study. Intensive Care
Med. 2002 ; 28 : 564-569.

Guerin C, Gaillard S, Lemasson S, et al : Effect of
systematic prone positioning in hypoxemic acute
respiratory failure : a randomized controlled trial. JAMA.
2004 ; 292 : 2379-2387.

Ibanez J, Penafiel A, Raurich JM, et al : Gastroesophageal
reflux in intubated patients receiving enteral nutrition :
effect of supine and semirecumbent positions. JPEN ]
Parenter Enteral Nutr. 1992 ; 16 : 419-422.

Drakulovic MB, Torres A, Bauer TT, et al : Supine body
position as a risk factor for nosocomial pneumonia in
mechanically ventilated patients : a randomized trial.
Lancet. 1999 : 354 : 1851-1858.

R, AR, FR I 2R REO
Update. Modern Physician. 2007 : 27 (2) : 135-140.
King M, Zidulka A, Phillips DM, et al : Tracheal mucus
clearance in high frequency oscillation : Effect of peak
flow rate bias. Eur Respir J. 1990 ; 3 : 6-13.

Brimioulle S, Moraine JJ, Norrenberg D, et al : Effects of
positioning and exercise on intracranial pressure in a
neurosurgical intensive care unit. Phys Ther. 1997 ; 77 :
1682-1689.

Tyler ML : Complication of positioning and chest
physiotherapy. Respir Care. 1982 ; 82 : 458-466.

Hammon WE, Connors AF Jr, Mckaffree DR : Cardiac
arrythmias during postural drainage and percussion of
critically ill patients. Chest. 1992 ; 102 : 1836-1841.

BN R RO R PROER. 224 =Y. ATl —
U7 20055 25 (11) : 54-62.

IR, A, R —EE A o IR T o e
T T BRE SRR RIT TR HABEAERTY A
76,2007 5 11 (2) : 123-129.

Schweickert WD, Pohlman MC, Pohlman AS, et al : Early

20)

21)

22)

23)

24)

25)

26)

27)

28)

AT 52658 $H2%

physical and occupational therapy in mechanically
ventilated, critically ill patients : a randomized controlled
trial. Lancet. 2009 ; 373 : 1874-1882.

BRI, ERE, FigBaide @ YEEIPREs B Gk
WAV BT 2 AT % BE A A DALY AL & Z DR
HEERAE. 2007 5 34 ¢ 413

O’Donnell DE, Sanii R, Giesbrecht G, et al : Effect of
continuous positive airway pressure on respiratory
sensation in patients with chronic obstructive pulmonary
disease during sub maximal exercise. Am Rev Respir Dis.
1988 ; 138 : 1185-1191.

Keity SE, Ponte J, Fleming TA, et al : Effect of inspiratory
pressure support on exercise tolerance and breathlessness
in patients with severe stable chronic obstructive pulmonary
disease. Thorax. 1994 ; 49 : 990-994.

Moritani T, Muro M, Kijima A, et al : Electromechanical
changes during electrically induced and maximal
voluntary contractions : surface and intramuscular EMG
responses during sustained maximal voluntary
contraction. Exp Neurol. 1985 ; 88 (3) : 484-499.

Neder JA, Sword D, Ward SA, et al : Home based neuro-
muscular electrical stimulation as a new rehabilitative
strategy for severely disabled patients with chronic
obstructive pulmonary disease (COPD) . Thorax. 2002 ;
57 @ 333-337.

Bourjeily-Habr G, Rochester CL, Palermo F, et al :
Randomised controlled trial of transcutaneous electrical
muscle stimulation of the lower extremities in patients
with choronic obstructive pulmonary disease. Thorax.
2002 ; 57 : 1045-1049.

Sillen MJ, Speksnijder CM, Eterman RM, et al : Effects of
neuromuscular electrical stimulation of muscles of
ambulation in patients with chronic heart failure or
COPD. Chest. 2009 ; 136 : 44-61.

Isabelle V, Jean-Louis P, Gabrielle V, et al : Improvement
in quadriceps strength and dyspnea in daily tasks after 1
month of electrical stimulation in severely deconditioned
and malnourished COPD. Chest. 2006 ; 129 : 1540-1548.
BRI, BrEfe. EAREIE B ZEEmiR B
THOMBLINE N L—= Z7ORFE. AT 79 &R
2009 ; 19 : 198s.

(177) 49



