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Potential causes of 
weakness in the ICU-1 

Muscle  disease 

Critical illness myopathy 

Inflammatory myopathy 

Hypokalemic myopathy 

Rhabdomyolysis 

Muscular dystrophy 

Mitochondrial myopathy 

Acid maltase deficiency 

Neuromuscular junction disorders 

Myasthenia gravis 

Neuromuscular blocking agents 

Antibiotic induced myasthenia 

Organophosphate poisoning 

Snake bite 

Insect/marine toxins 

Lambert-Eaton syndrome 

Congenital myasthenic syndrome 

Hypomagnesemia 

botulism 



Potential causes of 
weakness in the ICU-2 

Peripheral neuropathies 

Guillain-Barre syndrome 

Chronic idiopathic demyelinating polyneuropathy 

Critical illness polyneuropathy 

Phrenic neuropathy 

Toxic neuropathies 

Vasculitic neuropathy 

Porphyric neuropathy 

Diphtheria 

Lymphoma 

Cytomegalovirus-related polyradiculoneuropathy 

Anterior horn cell  disorders 

Amyotrophic lateral 
sclerosis 

Paraneoplastic motor 
neuron disease 

West Nile virus infection 

Acute poliomyelitis 

Spinal muscular atrophy 



Epidemiology of 
CIP/CIM 

 

47%-90% risk of developing CIP/CIM 

 

 

CIM>CIP 



Epidemiology of 
CIP/CIM 

 Sepsis or systemic inflammatory response syndrome (SIRS)- 70% of patients develop CIP  

 When further complicated by multiple organ failure (MOF) iup to 100% 

  Importantly, critically ill comatose patients may become completely paralysed due to CIP/CIM  

  ICU  stay for at least 7 days-49% to 77%  

ITU status asthmaticus –33% with a predominant muscle component (CIM)   

7% of patients after orthotopic liver transplantation  

ARDS-60%  

  Mechanical ventilation for at least 4 to 7 –  

1. 25% to 33% on clinical evaluation  

2. up to 58% on electrophysiological evaluation  

 



Pathophysiology 
CIP/CIM 

Complicated interaction of metabolic,bioenergetic 
and inflammatory phenomena 

Microvascular alteration of peripheral nerves 

Altered lipid serum profile promoting neuronal 
impairment 

Bioenergetic failure due to muscle ATP depletion 
from a dysfunctional complex I of the respiratory 
chain 





Independent risk 
factors 

Female gender  

 severity of illness 

 duration of organ 
dysfunction  

 renal failure and renal 
replacement therapy  

 hyperosmolality 

 parenteral nutrition  

 low serum albumin  

duration of ICU stay  

vasopressor and 
catecholamine support  

 central neurologic failure  

 Hyperglycemia  

 



Interesting? 

Aminoglicosides-no definitive causal relationship 

Corticosteroids not a strong risk factors 

Neuromuscular blocking agents  not a strong risk 
factor 

? 



Clinical features-1 

Multiple failed attempts to wean from MV due to 
phrenic nerve or diaphragmatic dysfunction 

Flaccid symmetrical weakness  

Distal muscles more  commonly effected in CIP 

CIM affects distal and proximal muscles 

Both CIM and CIP reduce deep tendon reflexes 

Both can result in muscle atrophy 



Clinical features-2 

Bulbar muscle involvement is highly unusual 

Distal  sensory loss to vibration,pain and 
temperature(if a patient can cooperate) 

Medical Research Council(MRC) sum score used  

 



Medical research 
council MRC sum score 

Function assessed 

Upper extremity:  

wrist extension , elbow flexion,shoulder abduction 

 

Lower extremity: 

Ankle dorsiflexion, knee extension,  

hip flexion 

 

 

maximum score 60-4 limbs,maximum 15 p per 
limb 

Score for each movement 

0  no visible contraction 

1  visible muscle contraction, but no limb movement 

2 active movement,but not against gravity 

3 active movement against gravity 

4 active movement against gravity and resistance 

5 active movement against full resistance 

 

 

Score < 48  suggests ICU acquired weakness 



Laboratory 

Creatine kinase  maybe normal in people having CIM 
but no muscle necrosis 

In CIM and muscle necrosis CK elevation is transient-
easy to miss 



Electrophysiology-1 

CIP-an axonal sensory-motor polyneuropathy-reduction in 
total number of nerve fibres 

Nerve conduction study NCS- 

reduced amplitudes on compound motor action potentials 
CMAP 

 reduced amplitudes on sensory nerve action potentials SNAP 

Normal velocity and latency-because myeline sheath  not 
affected 

 



Electrophysiology-2 

A peroneal nerve amplitude reduction < two 
standard deviation from the normal has a sensitivity 
of 100% and specificity of 67% for CIP/CIM 



Electrophysiology -3 

• Needle electromyography 

Positive sharp waves and fibrillation potentials  2-3 weeks 
after onset 

• In cases of difficult weaning, phrenic nerve conduction 
along with needle examination of the diaphragm may be 
helpful 

• Differentiating factors between CIP and CIM-voluntary 
unit size and recruitment pattern- need patients’ 
cooperation 

Conclusion: findings in CIP and CIM very similar 

 

 

 



Direct muscle 
stimulation DMS 

Can distinguish CIP from CIM in conjuction with standard 
NCS/EMG 

Both electrodes are placed in a muscle 

CIM-the action potential is reduced in standard test and 
DMS 

CIP-standard study shows low amplitude, DMS normal 

Explanation: stimulation does not go through damaged 
motor nerve 



Muscle biopsy 

3 different CIM  

1 Acute necrotizing myopathy 

2 Thick filament myopathy 

3 Non necrotizing,cachectic myopathy 



Management-1 

No specific medical therapy 

Negative trial of  

Immunoglobulin 

Antioxidant therapy 

Growth hormone 

Testosterone 

 



Management-2 

Early physical therapy 

Deep vein thrombosis prophylaxis  

Prevention of decubitus ulcers 

Aggressive antibiotic therapy for sepsis 

Sparing usage of steroids and neuromuscular blocking 
agents 

Stringent control of blood glucose between 108-150mg/dl 

 



Prognosis and recovery 

MV is up to 5 times longer 

Longer hospitalization stays 

Increased mortality 

1/3 discharged from ITU with CIP/CIM have severe 
disability 

Frequent mild disabilities-muscle atrophy,foot 
drop,decreased reflexes,distal sensory loss 

CIM better outcomes than CIP 



Any 
Questions? 


