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Comprehensive Rehabilitation in Patients with Acute Respiratory Distress Syndrome due to
Coronavirus Disease 2019 (COVID-19)

Dong Wan Jin, M.D., Seong Jun Kim, M.D. and Sang Chul Lee, M.D., Ph.D.

Department of Rehabilitation Medicine and Research Institute, Yonsei University College of Medicine, Seoul, Korea

We described a case in which symptoms and function improved through rehabilitation in a patient with coronavirus disease
2019 (COVID-2019) accompanied by acute respiratory distress syndrome (ARDS), limb weakness, and peroneal neuropathy.
A 71-year-old man was diagnosed with COVID-19 and ARDS. He needed extracorporeal membrane oxygenation (ECMO)
treatment in an incentive care unit (ICU). After ICU treatment, both ankle dorsiflexor weakness and foot drop were present.
Common peroneal neuropathy was diagnosed and it was presumed to be due to long-term ECMO application. Comprehensive
rehabilitation was performed to improve respiratory function and functional level. In addition, electrical stimulation therapy was
applied to strengthen the ankle dorsiflexor. Before rehabilitation, he could not maintain a sitting position independently and
required oxygen supply through tracheostomy. After 6 months rehabilitation, he was able to walk independently without oxygen.
However, the ankle dorsiflexor did not improve sufficiently, so ankle foot orthosis was applied for outdoor gait. (Clinical Pain

2022;21:123-128)
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Table 1. Muscle Strength Evaluated by the MRC Scale
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Days after COVID-19 diagnosis

65 (at admission)

103 (at transfer)

248 (at discharge)

Shoulder Flexors
Extensors
Abductors
Adductors
Internal rotators
External rotators

Elbow Flexors
Extensors

Forearm Pronators
Supinators

Wrist Flexors
Extensors

Ulnar deviators
Radial deviators
Hip Flexors
Extensors
Abductors
Adductors
Internal rotators
External rotators

Knee Flexors
Extensors

Ankle Dorsiflexors
Plantarflexors

3/3 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
373 4/4 4/4
373 4/4 4/4
373 4/4 4/4
373 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
3/3 3/3 4/4
373 4/4 4/4
373 4/4 4/4
373 4/4 4/4
373 4/4 4/4
3/3 4/4 4/4
3/3 4/4 4/4
1/1 2/2 2/2
3/3 3/3 3/3

MRC: medical research council, COVID-19: coronavirus disease 2019.
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Table 2. Modified Barthel Index (MBI)
Days after COVID-19 diagnosis 103 (at transfer) 146 (6 weeks after) 249 (at discharge)
Personal hygiene 4 4 5
Bathing self 0 4 5
Feeding 10 10 10
Toilet 0 0 10
Stair climbing 0 0 8
Dressing 10 10 10
Bowel control 10 10 10
Bladder control 10 10 10
Ambulation 3 12 15
Chair/bed transfer 8 15 15
Total 55 75 98
COVID-19: coronavirus disease 2019
Table 3. Functional Independence Measure (FIM)
Days after COVID-19 diagnosis 103 (at transfer) 146 (6 weeks after) 249 (at discharge)
Self-care
Eating 7 7 7
Grooming 5 5 7
Bathing 1 5 7
Dressing — Upper body 7 7 7
Dressing — Lower body 6 6 7
Toileting 1 1 7
Sphincter control
Bladder management 7 7
Bowel management 7 7
Transfers
Bed, chair, wheelchair 3 6
Toilet 1 7
Tub, shower 1
Locomotion
Walk/wheelchair 1 (walk) 6 (walk) 7 (walk)
Stairs 1 5
Communication
Comprehension 7 (auditory) 7 (auditory) 7 (auditory)
Expression 7 (vocal) 7 (vocal) 7 (vocal)
Social cognition
Social interaction 7 7 7
Problem solving 4 7 7
Memory 7 7 7
Total FIM Score 80 95 124
COVID-19: coronavirus disease 2019
|
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Table 4. Motor and Sensory Nerve Conduction Studies

Stimulation site Latency (msec) Amplitude («V) CV (m/sec)
Sensory
Rt. median 3.04 21.9
Lt. median 3.08 23.5
Rt. ulnar 2.69 253
Lt. ulnar 2.90 20.3
Rt. superficial peroneal NR -
Lt. superficial peroneal NR -
Rt. deep peroneal NR -
Lt. deep peroneal NR -
Rt. sural 1.88 10.0
Lt. sural 2.33 10.4
Motor
Rt. median 3.13 10.9 51.7
Lt. median 3.02 14.5 51.0
Rt. ulnar 2.31 8.7 54.3
Lt. ulnar 2.27 8.9 56.0
Rt. peroneal (ankle-EDB) NR
Lt. peroneal (ankle-EDB) NR
Rt. peroneal (fibular head-TA) NR
Lt. peroneal (fibular head-TA) NR
Rt. tibial 4.60 9.7 41.9
Lt. tibial 4.58 11.4 443

CV: conduction velocity, EDB: extensor digitorum brevis, TA: tibialis anterior.
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Table 5. Results of Needle Electromyography Study

Muscle 1A Fib

PSW
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Fas SP

Rt.
Lt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Rt.
Lt.
Lt.
Lt.
Lt.
Lt.
Lt.
Lt.
Lt.
Lt.

Lt

paraspinalis (L3-S1)
paraspinalis (L3-S1)
brachioradialis
PT

FCU

EDC

Ist DI

APB

VM

TFL

TA

PL

EHL

FDL

GCM

BF (long)

BF (short)

G. max

VM

TFL

TA

PL

EHL

FDL

GCM

BF (long)

BF (short)

. G. max

4+
4+
4+

+

4+
4+
4+

+

A+ ++++ +H A F A+t
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IA:

increased insertional activity, Fib: fibrillation, PSW: positive sharp wave, Fas: fasciculation, NMU: normal motor unit, SP: short

duration polyphasic motor unit, LP: long duration polyphasic motor unit, LMU: large motor unit, IP: interference pattern, PT: pronator
teres, FCU: flexor carpi ulnaris, EDC: extensor digitorum communis, DI: dorsal interossei, APB: abductor pollicis brevis, VM: vastus
medialis, TFL: tensor fascie latae, TA: tibialis anterior, PL: peroneus longus, EHL: extensor hallucis longus, FDL: flexor digitorum
longus, GCM: gastrocnemius, BF: biceps femoris, G. max: gluteus maximus.
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