
 
 

 

  

Rehabilitation for patients 

with mechanical ventilation 



Effects of Immobility/ICUAW  

 

 

#1 risk factor ĄImmobility  

Strength Ø 4-5% / 
week of bed rest  

Ҩ motion & secretions 

Orthostatic intolerance, VTE  

http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj5q7G_i47VAhWBOJQKHVqEB7cQjRwIBw&url=http://www.digopaul.com/english-word/contractibility.html&psig=AFQjCNEAGlSxpgvDKPylQGpBFODisaBG6A&ust=1500304363176998
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjmlMCyjI7VAhXLmZQKHWBbCGAQjRwIBw&url=http://www.medsystems.com/news/&psig=AFQjCNHWDRvmuDaGdjp9kLUUQwPQpBj6tA&ust=1500304600731214


Critical Illness Myopathy (CIM)  
Critical Illness Polyneuropathy (CIP)  

Latronico , N., G. Bertolini , et al. (2007 ). "Simplified electrophysiological evaluation of peripheral 
nerves in critically ill  

patients: the Italian multi -centre  CRIMYNE study." Crit  Care 11(1): R11. 

 



Lost 18% of body weight in ICU 

6MWD improved over 1 year, but still abN as: 

Å muscle wasting & weakness, foot drop, 

joint immobility 



Grip 
SF-36 Physical function 

Max. Insp Pressure 
6-min. walk  distance 

222 ARDS survivors:13 ICU in 4 Baltimore Hosp: ICUAW 

Multi-variable Predictors of Decrease in Strength 



Causes of  muscle weakness in ICU  

 Hough CL.. 2007 Preexisting 

New 

Complication 
ICUAW 

Post-ICU 
mood change 

persistent pain 

 



Mobility is Medicine  

Sugar 
homeostasis 

ҧ/± 
function 

Ҩ/ƘǊƻƴƛŎ  
inflammation 

ҧŜƴŘƻǘƘŜƭƛǳƳ 
function 

ҧ ƴŜǳǊƻƳǳǎŎǳƭŀǊ 
integrity 

ҨŘŜǇǊŜǎǎƛƻƴ 





Early physical rehabilitation  

Schweickert, Lancet 2009; 373: 1874-82 

Functionally 
independent(%) 





Early rehabilitation for COPD pts in the ICU with ARF Ź MV duration 

 (SCI, IF: 2.275, *correspondence author, 39/60) 



Early post-discharge rehabilitation among ICU survivors has the long-term survival 
benefit and significantly Ҩ ǊŜŀŘƳƛǎǎƛƻƴ rate 

Probability of survival rate 

Cumulative incidences of readmission 

(SCI, IF:2.028,*correspondence author, 56/154) 

Medicine (2019) 98:11(e14877 
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Strategies to facilitate implementation of ICU 
analgesia, sedation, and delirium guidelines (2/ 3) 

Should early rehabilitation be practiced in ICUs to 
suppress the onset or to reduce the duration of delirium? 

Taiwan 

We recommend performing early rehabilitation 
to reduce the occurrence of delirium (+1B).  
 

We recommend early ambulation and early 
mobilization ŀǎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƎŜƴŜǊŀƭ ŎƻƴŘƛǘƛƻƴ 

becoming stable (+1B).  

  

B +1  



26. Ǡ 

15 

:  

̙

: 

1. ICU Ǎ
̙ 

2. Ạ̌ ̤
̣ ̤ Ǎ

̣ ̤ ̣ ̤ ̙ 

: 

 CCM 2018 PADIS ̙ 

Ǎ
̙ 

 
Devlin JW, et al. Crit Care Med. 2018 Sep;46(9):e848-e849. 
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Efficacy and Benefit 
 

 
1. Muscle strength at ICU discharge (6 RCTs, 304 patients) 

ς Improved by 6.2 points (95% CI, 1.7 to 10.8; scale is 0 to 60)  

ς Low quality (statistical heterogeneity, CI includes MCID) 

Slide development by: R. Nikooie, MD, C. Chessare, MS, D. Needham, MD, PhD 



©  Society of Critical Care Medicine.  
All rights reserved. 

Efficacy and Benefit 
 

 
2. Duration of mechanical ventilation (11 RCTs, 1,128 patients) 

ς Reduced by 1.3 days (95% CI, 2.4 to 0.2 days)  

ς Low quality (2 large RCTs, high ROB, competing risk, heterogeneity) 

Slide development by: R. Nikooie, MD, C. Chessare, MS, D. Needham, MD, PhD 



©  Society of Critical Care Medicine.  
All rights reserved. 

Efficacy and Benefit 
 

 
3. Quality of life (SF-36 physical function) within 2 months (4 RCTs, 303 

patients) 

ς Improved by SMD of 0.64 (95% CI, ς0.05 to 1.34), not significant 

Slide development by: R. Nikooie, MD, C. Chessare, MS, D. Needham, MD, PhD 
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Perceived Barriers 
Patient/Family  

safety concerns  

Specialist Attitudes  
Trained staff  

Hospital culture  

Team work?  

Dislodgement of tube? 

Patient comfort? 

Gas exchangeŹ? 

Over-sedation?  

Hemodynamics? 

http://thumbs.dreamstime.com/z/hospital-team-8620775.jpg
http://m.cexams.net/rs/Road_Signs/Barrier.jpg
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMDaqd3umcgCFUIllAodW-UH6Q&url=http://www.americannursetoday.com/transforming-culture-key-hardwiring-early-mobility-safe-patient-handling/&psig=AFQjCNEewaouMXvSup1U00Vz-uUKkn_BxQ&ust=1443534217350384


Interdisciplinary Team 

Intensivist 

Nurse 

RT Rehab. Dr. 

Physical  

Therapists 

Hospital 

Administrators Family 

Pharmacists 

Resident 

Patient 



Safety Screening --- MOVE 

M yocardial stability  

   (1) 24  

    (2)24  

Oxygenation adequate  

   (1)FiO2< 0.6 

    (2)PEEP<10cmH 2O 

Vasopressor minimal  

Engaged to voice  



A systematic literature review by a meeting of 23 multidisciplinary ICU experts 

4 categories: Chest, CV, neuro  & other. 

>>  

ã  

<<  



Safety: 
Mobilization  

Hodgson et al. Critical Care (2014) 18:658 

Respiratory condition 

/
 

FiO2>0.6? 

SpO2<90% 

RR>30? 

HFOV 

PEEP>10? 

NO? 

Prone 



Safety: Mobilization  

Hodgson et al. Critical Care (2014) 18:658 

Cardiovascular condition 

IV anti-H/T 

Ҩ a!t ϧ sx 

vasopressor 

High support 

Bradycardia with drugs 

/pacemaker 

TVP (dependent)   

Tachycardia >150 

Tachycardia <120 
Femoral IABP 

Femoral ECMO 

VAD 

PCWP/PiCCO 

Lactate>4 
DVT 

AS 
IHD 



Safety: Mobilization  

Hodgson et al. Critical Care (2014) 18:658 

Neurologic condition 

Agitation 

Deep sedation 

Delirium- 

Delirium+ 

IICP 

Normal ICP 



Safety: Mobilization  

Hodgson et al. Critical Care (2014) 18:658 

Neurologic condition 

Open Lumbar drain 

Spinal precautions 

Uncontrolled seizure 

SAH 

SCI 

Craniectomy 



Safety: 
Mobilization  

Hodgson et al. Critical Care (2014) 18:658 

Unstable Fx 

Large open ²ΩŘ 

Uncontrolled bleeding  

Active hypothermia 

CVVH 

ICUAW 

Femoral line 

Femoral sheath 

http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=IKWXq58ZSzliLM&tbnid=ZbvTeHYplu5XBM:&ved=0CAUQjRw&url=http://www.mobilization-network.org/Network/News/Eintraege/2012/2/12_Mobilization_with_ECMO.html&ei=YM6FU-HQEM_i8AX9nYDwBg&psig=AFQjCNGDCmXdVI0G3uh4O761CDF1pyuw-A&ust=1401364433988110


 
Weaning protocol 

W: weaning parameter 
E: electrolyte 
A: ABG 
N: nutrtion 
S: Secretion 
N: Neuromuscular 
O: airway obstruction 
W: wait underlying 
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