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Pathophysiology

: Altered
: : Sodium/Ca?*
o Multifactorial chanr( i Altered Ca?* Myc:;it;:illar mitochondrial
= homeostasis = ultrastructure/
abnormalities insensitivity S=ruhcton
Muscle Excitation- < =
S Bioenergetic
membrane Contraction e
inexcitability Uncoupling /
+/- M
Myonecrosis . l +/- > (: | peripheral nerve
and/or altered dysfunction
muscle composition Decreased. ) Critical lllness"
muscle specific Polyneuropathy
force

Batt J et al. Intensive Care Medicine 2017; 43 (4): 584-6
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Risk factors

0]

Sepsis

0

Catabolic state

0

Prolonged mechanical ventilation

0

Immobilization

Glucocorticoids

0

0

Neuromuscular blocking agents

Inoue S et al. Acute Med Surg 2019; 6 (3): 233-46
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1. AuntynuazsrusuadagUiaaaniinuniazinga (post PICU)
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ANSIUEAITTAUAMATNTRIMANGIUTIUSEINY Level uaznisudsszdudeyaifslduaudululalunisingnisuioa

Chistopher
Burke, Ahmad

Al-Harbi, Sapna
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N13 Early
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lena1shL danuUszeasd Systemic - wuzi R AanssuludnAldduniseida - AINUBAITNUNIU WA
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Flow EM in PICU TUH.pdf
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1A399191uN15USLEU Muscle weakness

Functional Status Scale (FSS)

! 2 3 4 5
Motor |Coordinated body |1 limb 2ormore | Poor head | Diffuse Spasticity,
Function | movements and functionally | limbs control Paralysis,
Normal muscle impaired | functionally Decerebrate/Decorticate
control impaired Posturing
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= w & > . . .
nsUszifiuauudanssvanaiuiie Iaeld Medical Research Council (MRC) Scoring
= o o A
Systemn for Muscle Strength & 6 32AU AU

2

Score 5 Active movement against full resistance
wr = v o : =) ol e ~ 5 ~
sZOU 5 - anunsamasulmldidudiinisimaaulun Tuvnvdruusaliuaavealan
. =4
LaTUIFIUIINEMAED UL UANT
o s A’ -
- Mdnanlaund
Score 4 Active movement against gravity and resistance
ar = v o . = v ol 3 ~ 5 -
szZhU 4 - anusamaaulmlaifudiinsimaaulul Tuvivdruusaliunasvealan

LAZUSPTUINENAFDUUNEIU
o w_ _» & £ -3 . £ 2 2 . -
- Mdnduuioanunsaduusiliuaiuasiuusigngald uwibiund

]
L~ I 01 U a Score 3 Active movement against gravity
[V}
- d : d * d Ny . o
bAIBNND LUNITUISLUU MUSCle Wea kneSS SZHU 3 - anunsawwdsulmdifudlanisiedaulyn Tuvinfidruusaltiualavedlan
o s A’ e i 1
- Mdnanileannnsasuusiliig wdliannsafuusigngala
Score 2 Active movement , but not against gravity
wr < v & . =) - ﬂ:j [ o~ 5 4
STAU 2 - anusamaaulmldifudinisimdeulu Tuvinnliduusaliualaves
Tan
= 2 & . 2 ~3
- annsanasulmnad o lutusiu lianunseduusaliuaaa
Score 1 Visible muscular contraction, but no limb movement
=, 3 :
sZTAU 1 - Funeunisvediveanaiuiile (Muscle contraction) weliifins
=) .
waeulmvestons
Score 0 No visible contraction
- [ 4 ar 1% &
s2AU 0 Liiunisvesiveandiuiile

#a : Adler J. and Malone D. 2012. Early Mobilization in the Intensive Care Unit:

A Systematic Review. From https://pubmed.ncbi.nlim.nih.eov/22807649/
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Pre- Early Mobilization check-list

>
fizwoaz1doa Al

0 "hifl Contraindication =

= > > = e > 2=
HIAWL Contraindication W&TUA131UD1 191321511 Contraindication FMN 24 2 3

O NUNIU Precaution =%

- > . - - 2o Eo =
MIAWY Precaution= U3 n UM 1ALA 219136UWNE 1Az Resident rﬂa ATUWHUIZTINT Early Llnbil'mﬁan"ul_lll’mi uu

O fadiguanazasava’ SHhuiduihmnsuaz fMmuafianssi M obilization intervention Hnzauuidiihommzsig

o as@dibhafifidoniszvumafiinngla 1eSsua1m 32387825 respiratory support

3ithfda e o3 21213 Un51 Mobilization 1311 PT. RN, RT (Respiratory meapist)T\ctjﬂwﬁﬁaq1ﬁ¥un1si Junida

madnszuvumadhnngla

3 1135233 Line-tube-catheter HATUHAHI 2

o adinmsdmbanazaaninsvaadihsagannnzay

Contraindication *

sruvTuadouianiahint® y e 5

sz elaTiing i (Respiratory inztability)

1. Hyposenzion 1 Acuee. i + faitare/On HFOV
2 1A3U Fris itation Or Vs 2 1% PEEP > 10 cemFH20O ¥3213 Fio2 = 06

S A = i s e il ER T — - stavumamasafaa
6. Syztemmic Y30 pulmonary bypertensive criziz L

7.0n ECMO /CRRTAIATIT Mult-crgan Siture

szvwbizamhilai (Nearological instability) AAUNTTH (Surgicald)

L. Acute cersteal edema’ ICP (A1 ICP =~ 15 1T major, active bleeding

Evpertention
2 level of comzcica: EsnunlaaBsunau

3.Un i ‘=tatuz

4 _Agisation / Unconmrol Pain
S5.RASS <-3 Wi > =2

2 petwic /zpinat Fractare
3. Acuss surgical emergency
4. rdadianiien

e > >
s_rdrdanumas
6. Cervical spine incebilicy

Precaution **

32U G199 (Respiratory)

1. On 9393578M18TAULY Invazive W3S noninvazive
2 iFarudnduvaieandau andl 0.

3. vfﬂ'za‘lﬁ‘n'aﬂ asmAanA

szvvdszamalizand; R o5 ical’ Neurozurgical)

1. Pozt craniotony
2. External veatricular drain /NN ARAMNATIZ ICP
3 s?ﬂ 78 acwte mmzcle parafy=iz
4. RASS Score +1
> co va 3 oo
s. s latuanme i ledunds

3zUUNszan ndnNfianazdia (Orthopedic musculoskeletal)
1 AA13vinvas3 1933 (timb Sacrure), AMTATZRANL G peniz) UAT

szuudu 9 (Other)

AMFDADNGDU Goinr 1xxity)
&_ - - F =
2 A1zAdneilasous (aypo tomciny) MiDAABITENAIATY

ERay e
¢ icity) UAzATIH Wiz

1 13T iovazive line

2 iﬂ18ﬂ5€ﬁ1ﬂ17ﬂ§r‘ln 18R INEL (icn zras), ﬁ'n:iwnﬁana’wn{a
(mmzcte fiap), MIHMATANEI MDY, DAl BaEofazAaunNaEn

3. Agitaee poin confusicn, W3d dmﬁﬁvua_u‘hi'la’

5. Blesding diatheziz
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3. WMUIENTIAULASYN EM unfiuneuna waziesnsuuinisufinuniusingavas

ATuuu#ay FvInas PICU PN 63

unua ATuNU#IU FvINT PICU RN 63
- EM(15)
va-ana p EM(a0)
sty 13 . 2 J{va
Hu 32 - nowun
Jo-ana EM(a0)

3% = EM(15) ;
— — Hu 32

v' Famirsuwuanialiis

v" @au Post ICU Tasg a.tsusAs

v @au EM Tasninnignw (AsHN2)

=l P = o
L Snasasunguuazilfiim
L inoesfeziunaaiinine 80 %

e et (e 22 C3) > PANABULFAN NNITABLDEN **
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wazuselevinlasy

Y1 a a
fowazpiU281AnIngmiin Muscular weakness

61.5

AUV (UA.-Te63) U 63 (NA.-5A.63) U 64 (UA.-5.A64)

*Benchmark: N15AN#U89 Als LazAuz(2015) wu@'ﬂamﬁﬂuaummﬁmmw Physical morbidity 38 %

** P_value 0.044: Post EM 63 AU Post EM 64 laisnsriusgneditedAtyneas
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U 63 (NA.-5A.63)
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Median day to full function : IQR

25 (4.5-47.5)

N/A P-value < 0.001

Pre EM U 63 Post EM U 63 Post EM U 64
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wazuselevinlasy

Median length of stay in PICU (Days: IQR)

17.9 (9-34.25)

15 (8-26.8)
- 14 (7M'

P-Value 0.121

Pre EM ¥ 63 Post EM U 63 Post EM U 64
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Median ventilator days : IQR

10 (6-30)
9.5 (4.2-16.5)

P-Value 0.838

Pre EM ¥ 63 Post EM T 63 Post EM U 64
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JagasHUqe PICU lasunsguaniy
Care map Early Mobilization (EM) PICU TUH
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¥ 64 ¥113%8 1309 Nurse-Driven Early Rehabilitation Protocol for Critically Il Children
lasunsAnunlusans Pediatrics International 484 Journal of Japan Pediatric Society

pEDIATRICS tohfeﬁ‘jlgl er?urrlal of {‘_\-n.» .
INTERNATIONAL F&t50cey I

Original Article

Nurse-driven early rehabilitation protocol for critically ill
children
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