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Critical Illness Neuropathy 

Objectives  

• Discuss current relevance  

• Discuss the spectrum of disorders 

• Discuss diagnosis 

• Implement preventive measures 

• Be aware of the state of current 

evidence 



History 

• Osler (1892) 

“Rapid loss of flesh”  in sepsis 

 

• Bolton et al (1984) 

CIN & CIM 

 

• Maher et al (1995) 

Common cause of failure to wean 

from ventilator 



Relevance of Critical Illness Neuropathy 

• Common in ICU Patients 

• 21-74% of critically ill patients 

• Increased Morbidity Mortality 

• Short term (in ICU & hospital) &  

• Long term (after discharge) 

• Decreased Quality of Living 

• Costly  

• Leads to prolonged ICU stay, prolonged 

hospitalization 

• Prolonged and incomplete post-ICU rehabilitation 



Prevalence 

• Estimates only, due to variability in  

Diagnostic criteria 

Patient populations studied  

 

• Adults in ICU > 2 weeks 

mechanical ventilation & sepsis or multi- 

organ failure: 

- 43-49%* 

 

•   

A review paper 21-74% of ICU patients**  

       

* Stevens RD et al. (2007). Neuromuscular dysfunction acquired in critical illness:   

a systematic review. Intens Care Med. 33: 1876-91. 

** Farhan H et al. (2015). Acquired muscle weakness in the surgical intensive care unit: 

Nosology, epidemiology, diagnosis and prevention.  Anaethesiology 124:1, 207-34. 



Definitions 

• Critical Illness Polyneuropathy (CIP) 
 Limb & respiratory weakness 
 Failure to wean off mechanical ventilation 

 

• Critical Illness Myopathy (CIM) 
 Primary myopathy (proximal  > distal) 
 Sensory preservation, atrophy 

 

• Critical Illness Polymyoneuropathy  

(CIPMN) or CI Neuromyopathy (CINM) 
 Combination weakness & sensory loss 
 Distal > proximal  

 

• Intensive Care Unit Acquired Weakness 
         (ICUAW) 



CI Mypoathy – Proximal > distal  

CI Polyneuropathy – Distal > proximal 



CIP (Polyneuropathy) 

• Diffuse sensory & motor axonal 

neuropathy 

• 50% of patients with severe sepsis & 

septic shock 

• Onset variable 2 days – several 

weeks after onset of septic shock 



CIM (Myopathy) 

• Diffuse inflammatory myopathy that 

involves muscles of limb and trunk 

• Associated with  

severe sepsis & septic shock 

• Also associated with prolonged periods 

of drug-induced neuromuscular 

paralysis, particularly if combined with 

high dose corticosteroid therapy 

 status asthmaticus treated with high dose 

steroids 



Figure 1. Classification of intensive care unit 

-acquired weakness (ICUAW). CIP, critical 

illness polyneuropathy; CINM, critical illness 

neuromyopathy; CIM, critical illness 

myopathy.  

From: Stevens DR et al. (2009). A framework for diagnosing 

and classifying intensive care unit-acquired weakness. Crit 

Care Med, 37:10, S299-308. 



Farhan H et al. (2015). Acquired muscle weakness in the surgical intensive care unit: Nosology, epidemiology, diagnosis and 

prevention.  Anaethesiology 124:1, 207-34. 



Clinical Features 

• Often undetected until there is an 

unexplained failure to wean off 

mechanical ventilation 

• Physical exam:  flaccid paralysis with 

hypo- or a-reflexia 



From NEJM Critical Care Challenge: ICU-acquired weakness and recovery from critical illness. 

doi/story/10.1056/feature.2014.04.15.26  

What can be done? 



Diagnosis 

CIP  

 - nerve conduction studies: slowed conduction 

  in sensory & motor fibres 

 

CIM 

 - electromyography: myopathic changes 

 - muscle biopsy:  atrophy, loss of myosin 

  fibrils & inflammatory infiltration 



Differential Diagnosis of 

Neuromuscular Weakness 

   Includes: 

•Guillain – Barre syndrome 

•Rhabdomyolysis 

•Cachexic myopathy 

•CIN and CIM  

  



From: Shepherd S et al. (2017). Review of Critical Illness Myopathy & Neuropathy.The Neurohospitalist 7:1, 41-48.  

DOI: 10.1177/19441666329 

Differential Diagnosis 



Adaoted from Bolton CF. (2005).  Neuromuscular manifestations of critical illness. Muscle Nerve: 32:140-63..  

Latronico N, & Bolton CF. (2011). Critical Illness polyneuropathy & myopathy: a major cause of muscle weakness and paralysis. 

Lancet Neurol: 10:931-41.  

Diagnostic Criteria 



Pathophysiology  

• Unclear 

• Involves pathology in the following 

mechanisms: 

Electrical 

Microvascular 

Metabolic 

Bioenergetic  

 



Representation of potential mechanisms reducing the force-generating 

potential of skeletal muscle in intensive care unit-acquired weakness.  

1: neuropathy; 2: altered myocyte structure and myofilament integrity; 3: 

sarcoplasmic reticulum (SR) dysfunction; 4: electrical inexcitability  

5: bioenergetic failure 
 

 

inexcitability and 5:  

Bloch S et al. Eur Respir J 2012;39:1000-1011 



Critical Illness 
Cytokines Produced 

Microvascular 

Changes 

Metabolic 

Changes 
Electrical 

Changes 

Vasodilation 

  Permeability 

Leukocytes 

     extravisation 

Hypoxemia 

Hyperglycemia 

  Catabolism 

Mitochondrial  

    dysfunction 

ROS production 

   Albumin 

Na+ Channel 

     dysfunction 

Ca2* Homeo- 

     stasis dysf’n 

Cells become  

     inexcitable 

Critical Illness Polyneuropathy/Myopathy 



Impact  

Depends on population 

 

•If mild – can recover in weeks 

•Full recovery in 50% 

•10% last > 1 year 

•Some have long-term paresis 

 



Consequences 

• Prolonged need for mechanical 

ventilation   

• Longer ICU stay  

• Longer hospital stay 

• Slower rehabilitation 

• Some may develop contractures 



Treatment? 

1. Prevent Risk Factors whenever 

possible 

Try to decrease ICU time 

Wean off ventilator quickly 

Aggressively treat sepsis, ARDS 

Avoid hyperglycemia 

 

2. Physical & Rehabilitation Therapy 

There are guidelines, however there is 

limited high quality evidence 



From  Wischmeyer PE & San Millan I. (2015). Winning the war against ICU-Acquired Weakness – New innovations in nutrition and 

fitness.  Critical Care, 19:S6  



Mehrholz J et al. 2015. European Journal of Rehabilitation Medicine.  

Based on a Cochrane Review, (CDSR) 2015. Issue 3 

DOI: 10.1002/14651858.CD010942.pub2. 

A systematic review: 

•Does physical rehabilitation improve activities of daily 

living in patients with CIP & CIM? 

•3587 references >>….. 24……0  RCTs 

-22 didn’t meet diagnostic criteria & 2 not RCTs 

 

 



Problems in rehab literature 

• Populations variable 

No defined CIP or CIM criteria 

 

• Interventions 

Cycling 

Sit-to-stand training 

Walking & gait training 

Neuromuscular electrical vs usual therapy 

Muscle strength training 



Farhan H et al. (2015). Acquired muscle weakness in the surgical intensive care unit: Nosology, epidemiology, diagnosis and 

prevention.  Anaethesiology 124:1, 207-34. 

Prevention of ICU-acquired muscle weakness 

110 – 180 mg/dl 



Farhan H et al. (2015). Acquired muscle weakness in the surgical intensive care unit: Nosology, epidemiology, diagnosis and 

prevention.  Anaethesiology 124:1, 207-34. 

Recommendations for Prevention of ICU-Acquired Weakness p.1 



p.2 



p.3 



p.4 



Summary of Interventions 
 

•Aggressive treatment of underlying problem 

•Minimize paralytic agents, sedation & duration 

of mechanical ventilation 

•Institute early active & passive mobilization 

even during mechanical ventilation 

•Optimize nutrition  

- enteral early, parenteral later  

•Target glycemic levels 110-180 mg/dl  

(140 target)  

  - not “tight” 80-110mg/dl 

  



Thank you! 


