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ABSTRACT: 

Objective: The purpose of this case report is to present physical therapist management and 

clinical presentation for a patient with critical illness myopathy and post-COVID syndrome. The 

focus will be to highlight treatment strategies aimed at return to work function. 

Method (Case Description): A 52-year old male tested positive for SARS-CoV-2 on April 21, 

2020. He was initially asymptomatic and was isolated at home. After a few days at home, the 

patient began having dyspnea and called the Health Center who sent an Ambulance. He was 

admitted to the hospital and symptoms continued to worsen. The patient was placed on 

mechanical ventilation and treated with convalescent plasma. He was weaned from the ventilator 

after 19 days. The patient was discharged from the hospital on July 1, 2020. At this point he was 

referred to outpatient physical therapy in order to prepare him to return to work. The patient was 

evaluated on July 2nd, 2020. Presenting with deficits in exercise capacity, upper extremity 

weakness, and lower extremity weakness. He was able to walk 1 min 40 seconds of a 6 min walk 

test complete 218 feet, 5x sit to stand 18 seconds, and a LEFS score of 14/80. Patient was on 

supplemental oxygen via nasal canula.  



Results: The patient participated in out-patient physical therapy with an initial script of three 

visits a week for 8 weeks. The plan of care was extended, and patient the was seen 28 visits over 

10 weeks. Therapy included aerobic training and strengthening exercises. The intensity of his 

program increased as tolerated, and progressed to return to work activities. His strength, physical 

function, and exercise capacity improved. Upon discontinuing physical therapy, the patient was 

able to walk greater than 15 minutes without supplemental oxygen, demonstrated improvement 

in upper and lower extremity strength, improved his 5 times sit to stand to 12 seconds, and was 

cleared by his physician for return to work.  

Conclusion: This case report described the clinical presentation and physical therapy 

management of a person with critical illness myopathy and post-COVID syndrome. Due to the 

novel nature of this condition (patient was seen within the first year of emergence of this 

disease), there was little evidence to guide rehabilitation examination and interventions. 

Exercises and progressing for this patient were managed based on research completed on patients 

with Chronic Obstructed Pulmonary Disease and other cardiopulmonary illnesses. 

Impact: This case shows the role out-patient orthopedic physical therapy played in the treatment 

of physical debility caused by post-COVID syndrome.  

 

 

 

 

 



Background and Purpose 

COVID-19 caused by SARS-CoV-2 is a devasting cardiopulmonary viral infection that has 

become increasingly well known since its discovery in late 2019 and first US reported case in 

Washington in January 2020. Individuals testing positive for this infection range from 

asymptomatic presentation to critical illness requiring intensive care admission and mechanical 

ventilation.1 Many individuals who may be asymptomatic and many who have recovered from 

more serious infection are exhibiting persistent disease symptoms now being referred to as “post-

COVID syndromes.”2 Post-COVID syndrome and adverse effects from COVID have led to 

many individuals being unable to return to their usual state of health even weeks after diagnosis.3 

Of those with severe infections that require ICU stays, some (like this referenced patient) acquire 

ICU-acquired weakness presenting as generalized, symmetrical, affecting proximal more than 

distal limbs and respiratory muscles.4,5 Physical rehabilitation in both an inpatient hospital based 

setting and during acute recovery following discharge is recommended for improving physical 

function in patients with severe COVID-19 and critical illness myopathy that develop acute 

respiratory failure.5,6 

The purpose of this case study is to present a patient with COVID-19 who was hospitalized, 

placed on mechanical ventilation, and developed Critical Illness Myopathy due to complications 

from COVID-19. This case will describe the outpatient physical therapy management to address 

symptoms of dyspnea, weakness, and deconditioning in efforts to return a patient to work and 

minimize long term health care utilization costs associated with ICU stays and prolonged 

mechanical ventilation.7    

Due to the novel presentation of this disease, research regarding other pulmonary conditions and 

physical therapy was used to create a treatment plan. Use of standardized objective testing 



helped to track progress of this patient throughout his duration of care. The five times sit to stand 

test has been validated for use with healthy community-dwelling adults and is being validated 

with patients that have Chronic Obstructive Pulmonary Disease (COPD).8 This test is correlated 

with measures of exercise capacity, lower limb strength, and dyspnea.8 The Six Meter Walk Test 

has also been validated for use with patients that have COPD and is used as a predictor of 

morbidity and mortality.9 Due to treating diagnosis of Critical Illness Myopathy and desire to 

return to a physically demanding job, the Lower Extremity Function Scale was used as a 

subjective outcome measure as it addresses walking, stair climbing, standing, heavy activity, 

squatting, and work related activities required for this patient to return to prior level of function.  

Case Description:  

Patient Demographics: The patient is a 52-year-old Mexican-American male. The patient is 5 

feet seven inches tall, with a weight of 218 pounds, and a body mass index of 34.14. The 

patient’s past medical history was unremarkable except for referring diagnosis of critical illness 

myopathy following hospitalization for novel corona virus.  The patient works as Line Lead at 

ConAgra Brands production plant where he needs to lift 50 pounds from floor to waist. The 

patient was exposed to corona virus along with approximately 20 other employees prompting the 

plant to temporarily suspend operations.  

Predisposing factors for this patient include inability to fully social distance at work, shortage of 

PPE in factory setting, prevalence of asymptomatic viral spreading, and initial shortage of rapid-

tests.10  

Information: The patient was referred by his family medicine/internist physician upon discharge 

for the hospital. The referring diagnosis was Malaise and Critical Illness Myopathy. At initial 



evaluation, patient’s primary complaint was shortness of breath, difficulty with stairs, and 

decreased activity tolerance. At rest his pulse was 102 BPM, blood pressure was 112/95, and O2 

saturation at 95%. The patient was on 2L of O2 through nasal canula at rest with permission to 

increase titration as needed with activity. This patient completed a Lower Extremity Functional 

Scale questionnaire and scored 14/50, demonstrating greater than 80% but less than 100% 

impairment as shown in Figure 1. 

 

Figure 1. LEFS Weboutcomes measure 

Physical Exam: Upon physical examination, the following objective measurements were 

included: upper (Figure 2) and lower extremity (Figure 3) gross strength measured bilaterally 

using handheld dynamometer in pounds of force, aerobic capacity/endurance, balance/fall risk, 

and functional lower extremity strength. His functional lower extremity strength, balance, and 

fall risk were measured using the 5-times sit to stand test at 18 seconds with O2 saturation 

dropping to 90%. His aerobic capacity was measured using a 6-minute walk test with 218 feet of 

distance covered in 1 minute and 40 seconds, test was ended due to oxygen saturation dropping 



below 85%. 

 

Figure 2. Gross Upper Extremity MMT  

  

Figure 3. Lower extremity strength  

Intervention: Exercises prescribed focused on aerobic capacity, global strengthening, and 

functional training as suggested by previous literature involving patients surviving ICU stays and 

prospective protocols for COVID-19 patients.11,2 Walking exercise intensity was prescribed 

based off of the results of 6-minute walk test, with 70-80% average 6MWT speed producing high 

but tolerable exercise intensity that results in training benefits.11,12 Walking was used as a warm 

up activity. Initially the patient completed warm up walking with 2L of supplemental oxygen, 

but was able to wean off the oxygen when he could complete the warm up without his SpO2 



dropping. High intensity whole-body interval training has been studied as intervention for 

patients with COPD and has shown to increase cardiorespiratory fitness and exercise capacity 

but due to the acute nature of this patient, moderate intensity intervals were used.13 Studies have 

also shown that muscle power is reduced in survivors of critical illness, so interventions were 

also introduced to increase functional improvement.14 Per physician, the patient was able to 

increase supplemental O2 to 4L as needed with higher demand exercises and did so if his O2 

took longer than one minute to increase to baseline.  

At the initial evaluation, the therapist prescribed a home exercise program of active walking and 

body weight mini squats. The goal was for the home exercises to be very easily reproduced at 

home with little to no equipment to allow for improved outcomes.15  

Exercise monitoring: The patient wore a pulse oximeter to monitor heart rate and SpO2 levels 

throughout the session and was told to rest exercises if O2 dropped below 90% or he had severe 

sudden dyspnea.2,16 He was to resume exercises when SpO2 was 95% or greater. Intensity of 

exercise was self-reported by patient as a verbal low, moderate, or high. 

Visit # (excluding 

initial evaluation) 

Visit 2 Visit 3 Visit 4 Visit 5 

Therapeutic 

Activity 

Active walking 

4 laps of 60 ft x 

2 repetitions, 

seated recovery 

break between 

repetitions 

 

Body weight 

squats: 3 rounds 

of 10 

 

Shoulder circuit:  

  -bilateral 

shoulder 

flexion, 

Active walking 

4 laps of 60 ft x 

2 repetitions, 

seated recovery 

break between 

repetitions 

 

Body weight 

squats: 3 rounds 

of 10 

 

Shoulder circuit:  

  -bilateral 

shoulder 

flexion, 

Active walking 

4 laps of 60 ft x 

3 repetitions, 

seated recovery 

break between 

repetitions 

 

Body weight 

squats: 3 rounds 

of 10 

 

Shoulder circuit:  

  -bilateral 

shoulder 

flexion, 

Shoulder circuit:  

  -bilateral 

shoulder 

flexion, 

shoulder press, 

side to side with 

5# weighted 

cane 

 

Shoulder 

resistance band 

strengthening: 

pull downs and 

rows with green 

resistance band 



shoulder press, 

side to side with 

5# weighted 

cane 

 

Shoulder 

resistance band 

strengthening: 

pull downs and 

rows with green 

resistance band 

shoulder press, 

side to side with 

5# weighted 

cane 

 

Shoulder 

resistance band 

strengthening: 

pull downs and 

rows with green 

resistance band 

shoulder press, 

side to side with 

5# weighted 

cane 

 

Shoulder 

resistance band 

strengthening: 

pull downs and 

rows with green 

resistance band 

Ball slams with 

7# weighted ball 

2x10 

 

Sled push 2 

rounds of 60 

feet 

Step ups onto 6 

in step 3x10 

with each leg, 

breaks as 

needed 

Self-Care 

Management/ 

ADL Training 

   Active walking 

11 minutes, 

standing rest 

break as needed 

 

Body weight 

squats: 3 rounds 

of 10 

 

Step ups onto 6 

in step 3x10 

with each leg, 

breaks as 

needed 

 

Visit # Visit 6 Visit 7 Visit 8 Visit 9 

Therapeutic 

Activity 

Shoulder circuit 

 

Shoulder 

resistance band 

strengthening: 

pull downs and 

rows with green 

resistance band 

 

Ball slams with 

10# weighted 

ball 2x10 

 

Sled push 2 

rounds of 60 

feet 

Shoulder circuit 

 

Shoulder 

resistance band 

strengthening: 

pull downs and 

rows with green 

resistance band 

 

Ball slams with 

10# weighted 

ball 2x10 

 

Sled push 2 

rounds of 60 

feet 

Shoulder circuit 

 

Shoulder 

resistance band 

strengthening: 

pull downs and 

rows with green 

resistance band 

 

Ball slams with 

10# weighted 

ball 2x10 

 

Sled push 2 

rounds of 60 

feet 

Shoulder circuit 

 

Shoulder 

resistance band 

strengthening: 

pull downs and 

rows with green 

resistance band 

 

Ball slams with 

10# weighted 

ball 2x10 

 

Sled push 2 

rounds of 60 

feet 



Self-Care 

Management/ 

ADL Training 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups onto 6 

in step 3x10 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups onto 6 

in step 3x10 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups onto 6 

in step 3x10 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups onto 6 

in step 3x10 

Visit # Visit 10 Visit 11 Visit 12 Visit 13 

Therapeutic 

Activity 

Shoulder circuit: 

10# 

 

Ball slams  

 

Sled push  

 

Kettle Bell 

Swings 5# 

Shoulder circuit:  

 10# 

 

Ball slams  

 

Sled push 

 

Kettle Bell 

Swings 5# 

Shoulder circuit:  

10# 

 

Ball slams  

 

Sled push  

 

Kettle Bell 

Swings 5# 

Shoulder circuit:  

10# 

 

Ball slams 3x10 

 

Sled push 2 

 

Kettle Bell 

Swings 5# 

Self-Care 

Management/ADL 

Training 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups 

Visit # Visit 14 Visit 15 Visit 16 Visit 17 

Therapeutic 

Activity 

Shoulder circuit:  

10# 

 

Ball slams  

 

Sled push  

 

Kettle Bell 

Swings 5# 

Shoulder circuit:  

10# 

 

Ball slams  

 

Sled push  

 

Kettle Bell 

Swings 5# 

Shoulder circuit:  

10# 

 

Ball slams  

 

Sled push 

 

Kettle Bell 

Swings 5# 

Shoulder circuit:  

10# 

 

Ball slams  

 

Sled push  

 

Kettle Bell 

Swings 5# 

Self-Care 

Management/ 

ADL Training 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups 

Active walking 

11 minutes 

 

Body weight 

squats 

 

Step ups 

Bike 11 minutes 

 

Body weight 

squats 

 

Step ups  

Bike 11 minutes  

 

Body weight 

squats 

 

Step ups 

Visit # Visit 18 Visit 19 Visit 20 Visit 21 

Therapeutic 

Activity 

Shoulder circuit: 

10# 

 

Cable Machine 

Shoulder circuit:  

Cable Machine 

Shoulder circuit: 

40# 

Cable Machine 

Shoulder circuit: 

40# 



Ball slams  

 

Sled push  

 

Kettle Bell 

Swings 5# 

Seated scapular 

Rows and Lat 

pull downs on 

Cable Machine 

40# 

 

Ball slams with 

10# weighted 

ball 2x10 

 

Sled push +45# 

plate 

 

Kettle Bell 

Swings 5# 

 

Ball slams with 

10# weighted 

ball 2x10 

 

Sled push +45# 

plate 

 

Kettle Bell 

Swings 5# 

 

Ball slams with 

10# weighted 

ball 2x10 

 

Sled push+45# 

plate  

 

Kettle Bell 

Swings 5# 

Self-Care 

Management/ 

ADL Training 

Bike 11 minutes  

 

Body weight 

squats 

 

Step ups 

Bike 11 minutes 

 

Body weight 

squats 

 

Step ups 

Bike 11 minutes 

 

20# Goblet 

Squat: 3 rounds 

of 10 

 

Step ups 

Bike 11 minutes 

 

20# Goblet 

Squat: 3 rounds 

of 10 

 

Step ups 

Visit # Visit 22 Visit 23 Visit 24 Visit 25 

Therapeutic 

Activity 

Cable Machine 

Shoulder circuit: 

40# 

 

Ball slams  

 

Sled push +45# 

plate 

 

Kettle Bell 

Swings 5# 

Cable Machine 

Shoulder circuit: 

40# 

 

Ball slams  

 

Sled push +45# 

plate  

 

Kettle Bell 

Swings 5# 

Cable Machine 

Shoulder circuit: 

50# 

 

Ball slams  

 

Sled push +45# 

plate  

 

Kettle Bell 

Swings 10# 

Cable Machine 

Shoulder circuit: 

70# rows, 50# 

pull downs 

 

Ball slams  

 

Sled push+80# 

plate  

 

Kettle Bell 

Swings 10# 

Self-Care 

Management/ 

ADL Training 

Bike 11 minutes 

 

20# Goblet 

Squat 

 

Step ups 

Bike 11 minutes 

 

20# Goblet 

Squat 

 

Step ups 

Bike 11 minutes  

 

20# Goblet 

Squat 

 

Step ups 

Bike 11 minutes  

 

20# Goblet 

Squat 

 

Step ups 

Visit # Visit 26 Visit 27 Visit 28  

Therapeutic 

Activity 

Cable Machine 

Shoulder circuit: 

70# rows, 50# 

pull downs 

Cable Machine 

Shoulder circuit: 

70# rows, 50# 

pull downs 

Cable Machine 

Shoulder circuit: 

70# rows, 50# 

pull downs 

 



 

Ball slams 

 

Sled push+80# 

plate  

 

Kettle Bell 

Swings 10# 

 

Ball slams 

 

Sled push+80# 

plate  

 

Kettle Bell 

Swings 10# 

 

Ball slams 

 

Sled push+80# 

plate  

 

Kettle Bell 

Swings 10# 

Self-Care 

Management/ 

ADL Training 

Bike 11 minutes  

 

20# Goblet 

Squat 

 

Step ups 

Bike 11 minutes  

 

20# Goblet 

Squat 

 

Step ups 

Bike 11 minutes  

 

20# Goblet 

Squat 

 

Step ups  

 

Figure 4. Exercise flow sheet 

Outcomes: Progress notes were performed at visits 12 and 22. At the first progress note the 

patient’s LEFS score improved to 38, showing a 24-point improvement (MCID 9) and placing 

him in the 40-60% impaired range. His 5x sit to stand had improved to 12 seconds with SpO2 at 

97%. He was able to complete a 1 rep max of 25# from floor to waist. His gross lower extremity 

strength had improved as shown in figure 5. He was able to complete warm up walking without 

supplemental O2 and was requiring just 2L of oxygen with more strenuous exercises of sled 

push, step ups, and kettle bell swing.  

 

Figure 5. Gross LE strength 



At visit 22, his LEFS score had improved to 65, placing him in the 1-20% impaired range. He 

was able to complete 10 minutes of cardiovascular training on a recumbent bike with resistance 

without supplemental oxygen. His upper and lower extremity manual muscle testing were not 

completed. He continued to require supplemental oxygen at 2 liters for led push, step ups, and 

goblet squats.  

The patient returned to his physician and was cleared to return to work and thus a no visit 

discharge was completed and measurements unable to be updated. Subjectively the patient 

reported improvement in ability to complete ADLs, integration back into the community without 

use of oxygen, and confident in ability to return to work. He was no longer using supplemental 

oxygen in the clinic at his last visit. 

Discussion: Although this patient progressed well and was ultimately able to return to work, 

several factors may have been overlooked throughout treatment. With this patient no formal 

assessment of cognitive or emotional health was screened. This could potentially disguise and 

underlying deficit in quality of life despite physical improvement. Several articles suggest the 

use of a self-reported quality of life rating, and it is my belief that this patient could have 

benefited from this assessment as an adjunct.17,18 A self-report of low, moderate, high was used 

to gage intensity of exercise, however the BORG Rate of Perceived Exertion (RPE) scale would 

have been a more definitive report and easier to track.19 This patient may have also benefited 

from education and instruction on diaphragmatic breathing during times of recovery and with 

exertional activities, allowing for increased chest wall expansion and improved perfusion.20 The 

research on this patient was conducted based on patients with COPD, but his progression did not 

necessarily follow that of someone with COPD. This could have been due to the ability for his 

lungs to heal and increase in lung capacity which would not happen in a patient with COPD. 



Other limitations to this paper include the patient discharging for formal physical therapy 

without completing updated testing that could have shown further improvement. The 

reproducibility of this case study is small due to only having one patient to collect data on, 

further study is needed to increase generalizability of outcomes. 

Conclusion: The findings of this case reports support the conclusion that individuals who 

initially present with asymptomatic positive testing for SARS-COV-2 but develop severe illness 

over time may benefit from outpatient physical therapy when released from the hospital. It 

supports that patients who required mechanical ventilation and ICU stays due to COVID-19 may 

also benefit from referral to out-patient physical therapy post discharge from the hospital.  
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