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[ Table 2 Intervention summary, all patients ]
Characteristics Al patients {n = 2.104), median (IQR)
Time to first mobiization, h 202 (14.7-238) n = 2078; missing® = 26
el e
Daily amount per person” (median 175 (6-35)

minutes por day spent in out-of-bed activity)
Total amount per person” (minutes over 120(50-235)
the intervention period®)

20834, /BB IERIERTFH
20.265MH

MEIX1ASE, 1AN17.5%, RE
1204

Bernhardt J, Churilov L, Ellery F, Collier J, Chamberlain J, Langhorne PLindley RI,
Moodie M, Dewey H, Thrift AG, Donnan G; AVERT Collaboration Group.
Prespecified dose-response analysis for A Very Early Rehabilitation Trial (AVERT).

R IARERR 0 A 4 fRAT

C
Shady
1] SMD (95% CI)

BRYBRKIE3yARD
Hersson 2016 — 036(000,071) Barthel indexIZ#h & (&
Chigpala 2016 s 119074, 166) AR
Poleo 2015 — 029(098,040)
20w -+ 004(022,030) EBHHERELETEL
‘Sundseth 2012 S—— 081 (-1.44,0.17)
Langhome 2010 —— .72 (0.90, 254)
Overall (-squared = 83.4%, p = 0.000) <O 035(-022.091)
NOTE: Weights are from random effects analysis

XuT, YuX, Ou's, Liu X, Yuan J, Chen Y. Efficacyand Safety of Very Early Mobilization in Patients with Acute

Stroke: A Systematic

Efficacy OR (95% CI) P Value Binary OR (95% CI)  p Value Cox hazard ratio (85% Cl)  p Value
Model 1
Time to first mobilization 099(098-1.0) 0036 10(099-1.0) 040 099(0.98-099) <0001
(per extra hour]
Froquency, median daily sessions* 113(109-118) <0001  166(153-180) 0001 110(109-113 <0001
(per one extra session)
Daily amount, median 084 (091-097) 0,001 5 (08 | <0001 7 <0001
(per extra 5 minutes)
Model 2
Time to first mobilization 099 (098-1.0) 0025 10(099-1.0) 048 099 (0.98-099) <0001
(per extra hour)
Frequency, median daily sessions” 114(110-1.18) <0001 163(1.51-1.76) 0.001 111(1.10-113) 0001
[per one extra session]

099(098-099) <0001  098(0.98-099) <0001  099(099-099) <0001

Total amount® (per extra § minutes
‘over intervention period)

SR DIEMAREL 3 B % ODmRSOHTEEHERE.
13,55 IO/ 1 B HE(1.25E L £)EHET B8
BEFULOBAETLIAMEOAIERILBL.

=shorter, more frequent mobilization early after
acute stroke

AR HHE ROK
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JENL T DBEIR S5 1EH33 7 A % D Barthel index|Z 5- 2. % %8
138B =R RICEFE B LLEER TEE

® Early sitting®¥: RAERAIRELIRY B<EMELLED
(WEERETOES1.08+0.268 B
56.6+41.75)
® Progressive sitting®#: BB INVR TV TESE.
SHEMNTCEBMICEMELSES
(WEIEAETHOBER2.97+0.268 BT
83.7+94.76%)

> WEET, BEEDIEICEDIEROCEHED,
37 AR DOmRSPEERFRELRECFELROHAEAN .

> 34 A% MBarthel index|EESE$96.67+8.09, PSEE
Herisgoﬁmz»)%x(gﬁ@e@@(;uillon B, Gaudron M; SEVEL study group. Early Sitting in Ischemic

Stroke Patients

Median (IQR)

Cantrol Amm training  Leg training
treatment (n=33) (n=31}
{n=37)
Demaography
M/F 1423 16717 13/18
v 30~80%% Age (years) 84-1{15:0) 63:0(98) 64:5{37)
v o ZHTAR
gﬂinﬂﬁﬁﬂ#l e Therapy Mean (5D} amount of therapy (min per working day)
v 14B U RIS 8 Control Arm training Leg training
v %E&ZO@'J/\EE Intercled Actual Interded  Actual Intended Actual
v 3@55 Splint 30 23660 0 0 0 0
mmobifisation
Arm traiai 15 185027 45

3BE{L0-T* 15 178141
Legt 15 139144) 15 13-4(48) 45 366 (9-3)*
MDLtainig 18 137(46) 18 167(55F 18 159(46)
Kwakkel G, Wagenaar RC, Twisk JW, Lankhorst G, Koetsier JC. Intensity of leg and arm training after primary
middle-cerebral- artery stroke:a randomised trial. Lancet. 1999 Jul 17;354(9174):191-6.

ontrol Arm- Leg-training
group training group
—_—  (n=37) group (n=31)
ADL abrlity (Barther {n=33)
Index)
Week 6% 8-5 (7- 10 (5-13) (8:75---  *
13} 19)1l*
13
Week-12* 11 (818 14 I2L0-75-18 ) (1.3--20)11
Waiki  abil {functional ambulation 17
W Weees @« categories) ng1(10- 37(1- (14-25-209 (216420)§
Week12 ¥ 3)..9) 3 *
Week2 3 {13 3 {2- 19 (3-5}.i
Week 26 ):1:310 5-1) 41 (11 .7 5-2 04)%355;@0)
Week 26 9 {14 4(3- a0
) M_n(Sg 18
g)(z Contg?f = Arm-training Leg-
group group training
qr-oup
Comforta walking speed
ble (m/s) .
Week 0-i7 (Q.37) 0-2i (0- 0-40
6* 0--31(0- 39) (0-45)t
Week 39) 0-45 {0 0-58(0:50
* -47)
Week 20* 0-37 0-55 (0- 0-65 (0-46)t
(0..4:1) 46)
Week 2.6 0--44 0 .55 (0- 0-63(0..4)
(0-44) 44
Im um soe ed (m/&}
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First week Third week

e BRI

e
] 1=

quadriceps

Figure 4 Changes in muscl thickness in paretic
and nonparetic kmbs. *, **: P<005, P<0.01 vs paretic fmb at
first week, * : P<0.06, P<001 vs paretic limb at second
week, ' P<0.05, P <001 s non paretc lmbat st week.

ABRMSHEYNETEE0.7£0.78

BEERETTEY2.1+2.08

AIEFETEH23+1.68

Nozoe M, Kanai M, Kubo H, Kitamura Y, Shimada S, Mase K. Changes in quadriceps muscle thickness in acute non-

ambulatory
stroke survivors. Top Stroke Rehabil. 2016 Feb;23(1):8-14.

[T —————————— T L T R
[y e Sk W e dewrike o e thickness i  representative paretic limb.

Femm e bt 3 R o e

NMESIZ X % il £ 01 2 D )

> DRMENF iR EE

> FHIEANSNMESZMEITL, NMESHESTH (CIRHEHAMED20mmHg £
DEEID
A D20/ UL DOEE), ZL TR OFRLERBRELDEMERD
L

> TR RBRIMBERH & T BE =B/ ~200HzI & 20Hz TEMEL, 3055560

Table 2 Cadfovascular response during first session

NMES
Measure  Rest 10min 20min 30min 40min 50min 60min
SBP 106.6:13.6 106.7414.1 108.7£15.0 106.8+14.6 107.4+13.4 107.3£14.2 107.0£13.7
ASBP NA 0.145.7 2168 0.216.8 12468 09475 04470
HR 8485111 85.0£11.0 8.6£12.1 86.0410.9 86.3£11.3 86.9411.3 8724112
AHR NA 0.2431 08143 11434 14433 14133 17438

Iwatsu K, Yamada S, lida Y, Sampei H, Kobayashi K, Kainuma M, Usui A. Feasibility of neuromuscular
electrical stimulation

BN B HNMESIC & % i 2k 0 ek

1 Quadriceps muscle thickness in the control or NMES group (mean +SD)
First measurement Second measurement P-value

Paretic limb (cm) Control group 3.07£0.60 2204068 0.005
NMES group 3.06+£0.69 271£080 0.02

Nonparetic limb (cm) Control group 329+£059 2621092 0.005
NMES group 320086 2974072 017

FEAE 4885 LAN
Fanss yogrsis NMES
NS

ounl MBS 5~68/B%1850~60%
FARE50Hz0 — 481, R impulses
300ps /$LRIE
12#bon, 6Fboff

BEMIINEL R TE, BELTAS5RAR

atrl
0 0
R %‘lﬂ
£ ém
" " CEEOUNEER
o i fu i v #ERAIE : control 2.3+1.18 NMES 1.2+1.0
» ) » B (P=0.04)

E(20~50mA)
v 2[E1 B : 28R kIR
Nozoe M, Kanai M, Kubo H, Takeuchi Y, Kobayashi M, Yamamoto M, Furuichi A, Yamazaki M, Shimada S, Mase K.
Efficacy of

YV VY Y

Y

relative diffarence (1)

slactrical cti i i i micrla wacting in natientc with madarate ar
B B 7 o LRI
Clial LL measres AFugl Meyer® ¥ RIZH DR E
FACscore el

Nanambulatory (FAC=0}

1956%) mﬁ(ﬁﬁﬁﬁuﬁﬁﬁm i o

Dependent ambuiatin FAG 1,2, 3) 120385
Indeperdent amtuation [FAC24) 103%) e I il LU E Pk
Lower mb impairment Corpizeotot =20 | P, n NE0ni8 1 il 4
Fugh-Meyer soare out of 34, median score {range) Tty 1 A0t UGN 1%

3d 1907-33)
= 2o 02 LR I U R ]
Moticity Index, median (range) 535(0-92 NEP 1M 33 90 (1Y
LL therapy dose median hours (range} 11043 Mot 1 o I 1%

LL VEP pesent (subset n=22) 1416545
(T e Wiy 0 o | 8 89 | am
% overtap median {range) 15{0-52) Lesea st 1] UEnass [
ek i S e e Teterh | A A0 i
ekt cxefen: i, -y, A, il ok irmest MEP, ek e N, agee: resan gy

TIS s mgeeh i

Smith MC, Byblow WD, Barber PA, Stinear CM. Proportional Recovery From Lower Limb Motor Impairment After
Stroke. Stroke.
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> ICUAEFDOERERE

> SMENERS, RBIGE, REEBATIZ45Hz, 400ps, 12son 6s off, 40~
80mATH#I455
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Evaluation Before EMS After EMS Initial Measurement After 45 Min

01
304
36 % 1
TAL16
154 £ 30
§1+12
106+ 17
2146

15211

casurements !

Gerovasili V, Tripodaki E, KaratzanosE, Pitsolis T, Markaki V, Zervakis D, Routsi C, Roussos C, Nanas S. Short-term
systemic effect of
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> LEBICAFO%Z iR

early
> 938 BITAFOZ R

delayed
Nikamp CD, Buurke JH, van der Palen J, Hermens HJ,
Rietman JS. Six-month effects of early or delayed
provision of an ankle-foot orthosisin patients with

(sub)acute stroke: a randomized controlled trial. Clin
Rohahil 017 Nar21(121161A-1674
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FY Yeo SS, Chang MC, Kwon YH, Jung V),
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ARH RSV [ ) the human brain: diffusion tensor

tractography study. Neurosci Lett. 2012
Fah 72-808R(1)-0.17
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Functional Ambulation Categories >3 poiats Berg Balance Scale 245 points Walking speed 2027 m's

One minus cum survival

Early
Delayed
Censored

— Eatty
. Delayed

Week Week Week
p=0.101" p=0.102° p=0.183

METZMARE TG o=, BBSES{T
RE L

EalryZ#(Z 2 BAhybADEBZ-DIH
L

Delayed# &3 ADSBZ I o7z

Bkt a% o R BT R & B RIRRIK B O 115
> FIES~30H TDTIZHE

A REHHR, WikAREE
f§— FAC:4.0%0.0

"Fiﬁﬁﬁﬁﬁ%mﬁﬁﬁ
p FAC:2.8+£0.9

C: REMRAROHBIE
FAC:2.5%1.8

D: RE R, WAL R
%+ FAC:0.6+0.9

8l Yoo JS, et al. Characteristics of injury of the
corticospinal tract and corticoreticular
pathwayin hemiparetic patients with
putaminal hemorrhage. BMC Neurol. 2014
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L-Pusher vs L-Controls

ZS%b{pushing"éﬁTLT:.
| HREXRWCAREE

% EBIRER D 1B15 : pushing

Karnath HO, Johannsen L, Broetz D, Kiiker W. Posterior thalamic hemorrhage induces "pusher syndrome".
Neurology. 2005 Mar 22;64(6):1014-9. Erratum in: Neurology. 2005 Sep 27;65(6):819.

RS &L SPVD
Visual vertical Haptic vertical Jgﬁﬁ:}nmw
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B 4 e EHd
= e ST Ineicese L S0 £ 491258
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Orientation of the subjective vertical (*)

Pérennou DA, et al. Lateropulsion, pushing and
verticality

perception in hemisphere stroke: a causal
relationship? Brain. 2008 Sep;131(Pt 9):2401-

40fEBI D EE DRKREZE
&

TRIR DIRESHRAL & Subjective Visual Vertical g4 5 1)
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b Dvtsy

SGRIE 155 R

Baier B, Conrad ), Stephan T, Kirsch V, Vogt T, Wilting J, Miller-Forell W, Dieterich M. Vestibular
thalamus: Twodistinct
eravicentive nathwavs. Neurologv. 2016 lan 12:86(2):134-40.
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SCPEEEEMEEHEIC
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Orientation of the subjective vertical (°)

Pérennou DA, et al. Lateropulsion, pushing and verticality perception in hemisphere stroke: a causal
relationship? Brain. 2008 Sep;131(Pt 9):2401-13.
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BB OBEIC L 2SVVD
Bk

C All left-sided (flipped) and right-sided lesions

EEFEKIBE DoverlapfBIEBIRLTHY, BF
BTHS.

Baier B, Suchan J, Karnath HO, Dieterich M. Neural correlates of disturbed perception of verticality.

ERUIIRIT & 2 75 R O 5 )

Active ADF Passive ADF

ES-induced ADF

Francis S, Lin X, Aboushoushah S, White TP, Phillips M, Bowtell R, Constantinescu CS. fMRI analysis of
active, passive and
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BHRRECEHMES, RAELRLEERV 3G TRERBERDL,
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Abe H, Kondo T, Oouchida Y, Suzukamo Y, Fujiwara$, Izumi S. Prevalence and length of recovery of pusher
syndrome based on
cerebral hemispheric lesion side in patients with acute stroke. Stroke. 2012 Jun;43(6):1654-6.

Determinant Odds Ratio 95% CI »
Gender (maleffemale)* 089 040-200 784
Age (0=270;1 = <70)" 220 096503 062
BMI (0 = overweight: | = normal and underweight)* 077 033178 767
Social support (0 = no; | = yes)* n 1.00-496 049
Comorbidity (0 = yes; | = no)* 760 0995843 052
Hemisphere of stroke (rightfeft) 193 084242 120
Consciousness at onset (0 2 I; | = 0)* 488 201-11.87 000
Days between stroke onset and first assessment 107 076152 690
Type of stroke (0 =TACIPACK; | = LACI)* 677 2242048 001
Extinction or inattention (0 > I; | = 0)* 514 207-1281 000
Hemianopsia (0> I; | = 0)* 560 243.12.93 000
Conjugate deviation (0> I; 1 = 0 540 2361235 000
Sensory loss (0> 11 = 0)* 2630 34819886 002
Bl urinary incontinence (0 < I; 1 =2)* 3600 47621253 001
TCTs (0<25;1 =25)" EERE 10.57-105.11 000
Mileg (0<25;1 225" 2084 7635691 000
Miarm (0 < 1112 11)* 924 3662336 000
FMleg (0<10;1 > 10)* 16,00 5.96-42.97 000
FMarm (0< 10;1 > 10)* 3075 7.00-135.14 000
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ELT=

ABERTOH RIE) & T

+ 2006~2009F ChNZ B E 39835 NEFHE

« EBE:HEPRE, BEZERUVRERIC
BENLESKEEZ1H302HEE3E. 648
WL

+ 1.3, 67 AR OHEEREA RIF

Wen CP, Liu CH, Jeng JS, Hsu SP, Chen CH, Lien LM, Chen AC, Lee JT, Chen PK, Hsu CS, Chern CM, Chen CC, Hsu MC,
Lu K, Chen HJ, Wang HK, Muo CH, Hsu CY. Pre-stroke physical activity is associated with fewer post-stroke
complications, lower mortalityand a better long-term outcome. Eur J Neurol. 2017 Dec;24(12):1525-1531.

FAC 24 at 6 Months
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Rt TR True False False True
Determinants RBETCTs Al leg Negatives,n Negatives,n Positives,n Positives,n p
Cutoff 2 225

Model <72 hours P= 11(1 + (expt 290+ 2691 *TCTs. 208 Mgy
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Broetz D, Johannsen L, Karnath HO. Time course of 'pusher syndrome' under visual feedback treatment.
Physiother Res Int. 2004;9(3):138-43.
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Paci M, Nannetti L. Physiotherapy for pusher behaviour in a patient with post-stroke hemiplegia. J Rehabil Med.
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Kim SJ, Lee HJ, Hwang SW, Pyo H, Yang SP, Lim MH,

BATHE DR L N T > A
Table 1. Baseline and demographic characteristics of
subjects
i Characteristic Value
Age (yr) 31.38+11.94
Duration of disease (wk) 13.2145.47
Stroke
Hemorrhage:infarction 52.6:47.4
Right:left 68.4:31.6
Cortical:subcortical 36.8:63.2
Gender (male:female) 63.2:36.8
FAC 1.00£0.69
MRS 3.21+0.41
BBS 10.8419.33
MBI 40.44+14.12
FMS 12.94+4.84
MMSE 20.2617.97

Values are presented as meanzstandard deviation or per-
cent (%).

Park GL, Kim EJ. Clinical Characteristics of Proper
Robot-Assisted  Gait Training Group in Non-

ambulatory Subacute Stroke Patients. Ann Rehabil
Mad AMIE AmeAn(NA09 O

A TR OMAS T B T2 50 2 I OB TS

BEHOSTEENEEDBEE2HITH (T, LokomatZfEAL1H305%E5

. 6ERIEE

» Fast(i.e., rhythmic) robot-assisted locomotor training on a BWST
> Slow(i.e., discrete) ) robot-assisted locomotor training on a BWST

TABLE 1. Study intervention protocol

Fast (Rhythmic) Protocol Slow (Discretc) Protocl

Week  Body Weight Support ‘Treadmill Speeds Treadmill Speeds Guidance Force

1 ~40% Most comfortable per subject report  Initially at most comfortable Maximal decrease in guidance
(~1.4 kmhr) per subject report, followed force while maintaining a gait

2 0% Increase 0.1 knvhr by progressive decrease of pattern within normal limits

3 30% Increase 0.1 knvhr speed in each session. Each

4 <30% Increase 0.1 kmhr session maximized cortical

5 2% Increase 0.1 ke challenge o e e

6 Q% Increase 0.1 kmhe subject to initiate the movement.

Rodrigues TA, Goroso DG, Westgate PM, Carrico C, Batistella LR, Sawaki L. Slow Versus Fast Robot-Assisted
Tt

Locomot

Standardized

Variable coeficients () p-value
Baseline duration of -0.302 0.013
disease (wk)

Baseline BBS 0.628 <0.001
TSI O

SBaselineB DBBS
FENSNAETOHAM

DR AEDFACH mHI<

5

354
~4- Group A
#- Group B % 2.8'7
.
§ 214 19'.7
3
@ 144 o9
73
74 56
0
0wk 2wk 4wk

Baseline®BBS% 9= T4

I+

> T AR DBBSO#HEE
1=&

SITHREICDRE?

TABLE 2. Basefine characteristics: descriptive statistics

Fast (Rhythmic)  Slow (Discrete)

Baseline Characteristics Protocol Protocol P
FAC 15(1-2) 1(-2) 063
U6 12714864 020
OMWT 353304 015
10MWT 14821142 023
BBS 42114 088
FMA 175428 030 s
Age 506+144 021
Time since stroke, mo 161462 027
Sex (male/female) 64 100
Type of injury 9 027

(ischemic/hemorrhagic)
More affected lower limb 35 55 0.66

(leftright)

FAC, Functional Ambulation Category; TUG, Time Up and Go; 6MWT,

G-min walk test; 10MWT, 10-m walk test; BBS, Berg Balance Scale; FMA,
Fugh-Meyer Assessment,
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TET Control Mean Difference Mean Difference
Study Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
KARTHIKBABU 2011 793 128 15 487 125 15 3.06(215,397) -+
KUMAR 2011 696 128 10 313 124 10 383[273,493) -+
LEE 2012 371 227 14 086 135 14 285[1.47,4.23) -+
SAEYS 2011 872 197 18 287 239 15 585[4.34,7.36) —+=
VERHEYDEN 2009 482 29 17 331 275 16 151[-042 344 T

—_—

42024
Favours control  Favours TET

Fig. 4. Trunk performance. Trunk impairment scale (total score).

Cabanas-Valdés R, Cuchi GU, Bagur-Calafat C. Trunk training exercises approaches for improving trunk
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