
Gaylord Specialty Healthcare 
Presented at American Academy of Physical Medicine and Rehabilitation’s 

Annual Assembly, October 2022 

Critical illness polyneuropathy after COVID-19 infection:
 rehabilitation challenges

David Rosenblum, MD

For more information about services and programs related to COVID-19 care at 
Gaylord, please click here: https://www.gaylord.org/Patients-Families/Conditions-
Services/COVID-19-Recovery-Rehab-Services
 
Poster References:
1)Appleton RTK, Kinsella J, Quasim T. The incidence of intensive care unit-acquired weakness syndromes: 
A systematic review. J Intens Care Soc 2015:16 (2): 126-36
2)Diaz B, Dargains N, Urrutia I et al. Weakness acquired in the intensive care unit. Incidence, risk factors 
and their association with inspiratory weakness. Observational cohort study. Revista Brasileira de terapia 
intensvia 2017.
3)Frithiof R, Rostami E, Kumlien E, et al. Critical illness polyneuropathy, myopathy and neuronal 
biomarkers in COVID-19 patients: A prospective study. Clinical Neurophysiology 132 (2021) 1733-1740
4)Priva S, Fragoni N, latronico N. Intensive care- unit acquired weakness: unanswered questions and 
targets for future research. F1000Res.2019 apr 17;8:F1000 Faculty Rev-508
5) Tanskis H, Tanksis A, Harbo T, et al. Critical illness myopathy as a consequence of CVOID-19 infection. 
Clin Neurophysiol 2020a:131(8):1931-2
6)Cabranes-martinez L, Villodoniga M, Gonzalez-Rodriquez, et al. Neuromuscular involvement in COVIDC 
19 critically ill patients. Clin Neuorphysiol 2020;131:2809-16
7) Bax F, Lettieri C, marini A et al. Clinical and neurophysiological characterization of muscular weakness 
in severe COVID 19. Neurol SCi 2021;23;1-6
8)Lewnard JA, Lui VX, Jackson ML et al. Incidence, clinical outcomes, and transmission dynamics of sever 
coronavirus disease 2019 in California and Washington: prospective cohort study. BMJ 2020:369:m1923
9) Ellui MA, Benjamin L, singh B et al. Neurological associations of cvoid 19. Lancet Neurol 
2020:19(9);767-83
10) Frithiof R,  Rostami E, Kumlein E eta l. Critical Illness polyneuropathy and myopathy in VOCID 19 
patients: a prospective observational intensive care unit cross sectional cohort study. Res Sq 2020, doi 
10.1016/S1474-4422(11)70178-8
11) Cheung K, Rathbone A, Melanson M. Pathophysiology and management of critical illness 
polyneuropathy and myopathy. J appl Physiol, 2021 May 1; 130(5):1479-1489
12)Siepmann, T, sedghi A, simon W, et al. Increased risk of acute stroke among patints with severe 
COVID 19; a multicenter study and meta analysis . Eur J Neurol 2021; 28)1):238-47
13)Arnaud S, Budowski, Ng W et al. Post SARS- CoV-2 guillain barre syndrome. Clin Neurophysiol 220: 
131 (7):1652-4
14)Canhan L, Staniazek L, Mortimer A, et al. Electroencephalographic features of enchephalopahty in the 
setting of Covid 10. A case series. Clin Neuorphysio Pract 2020:5:199-205
15)Niget JP, Tortuyaux R, Jourdain G, et al. Neurophysiological findings and their prognostic value in crical 
COVID 19 patients: an observational study. Clin Neuorphysiol 2021:25:132(5):1009-17

Image Credits: 
“Electrical stimulation” by asirap is licensed under CC BY-NC-SA 2.0.

Critical illness polyneuropathy after COVID-19 infection: 
 rehabilitation challenges 

David Rosenblum, MD Gaylord Specialty Healthcare Wallingford, CT 
Introduction Critical illness 
polyneuropathy (CIP) is a rare 
complication of coronavirus disease 2019 
(COVID-19). Over 40% of people in an ICU 
on a ventilator more than 24 hrs. develop 
ICU weakness. Almost all COVID-19 
patients intubated for more than 2 weeks 
develop ICU associated weakness. Critical 
illness myopathy and CIP cause weakness 
and long lasting consequences, i.e. 
prolonged mechanical ventilation, 
decreased mobility and decreased self 
care.  
Clinical features of CIP: symmetrical and 
flaccid weakness, diaphragmatic 
involvement is common, ventilated with 
possibility of prolonged use, increased 
long term disability.  
 
Long term ventilator use risks:  
-microcirculatory changes 
-metabolic alterations 
-energetic failure with mitochondrial 
dysfunction 
-electrical muscle alterations 
-abnormal excitation-contraction coupling 
 

Inpatient Rehabilitation Interventions  
The patient engaged an interdisciplinary team approach which incorporated specialized equipment and technology 
use. This included electrical stimulation, robotic powered exoskeleton, body weight support system, aquatic 
therapy, pain management and a variety of adaptive equipment used to assist with ADLs. 

Conclusion The COVID-19 pandemic led to a higher incidence critical illness weakness. This case report illustrates effects of COVID-19 infection leading to 
respiratory failure and profound weakness. It highlights the importance of recognizing the unique rehabilitation challenges and shows how an unusually long 
length of stay required for medical and wound care led to a longer rehabilitation stay, which in turn led to an increase in functional improvement gains. 
   

Case Report 50 year old gentleman of South Eastern Asian descent developed severe CIP after COVID-19 infection. His acute care stay was 
notable for respiratory failure requiring ventilator management, cardiac arrest, a significant pressure sore, and profound weakness of his upper 
and lower extremities. Diagnostic evaluation, including electromyography, was consistent with CIP. He was transferred to a long term acute care 

hospital (LTACH) for medical care, wound care and rehabilitation. Once medically stable and with a healed wound he transitioned to a full 
inpatient rehabilitation program with 3 hours of therapy a day.  

 

Outcomes Ambulatory with bilateral ankle foot orthosis and walker; independent rolling; close supervision 
for supine to sit and sliding board transfers; supervision for upper body ADLs, contact guard for lower body ADLs, 
and minimal assistance for sit to stand from a manual wheelchair.  Discharged after 10 months in LTACH.  

  

Equipment Used 
-Dressing stick 
-Universal cuff 
-Gripper 
-Built up grip  
-Elastic shoelaces 
-Shoe horn 
-Tub bench 
-Drop arm commode 
-Manual wheelchair 
-Anterior shell AFO’s  
-Rolling walker 

Admission Status 
Dependent for all  
care, mobility and 

ventilation 

Discharge Status 
Decannulated 
Ambulatory 

Discharged to home  

Sample of OT equipment  
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