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Introduction 

Since early December of 2019, a novel viral pneumonia 
has spread rapidly across the world creating a global 
public health crisis. As of March 15, the World Health 
Organization (WHO) had recorded 152,428 confirmed 
cases, and 5,720 deaths among 141 countries and regions. 
Some studies suggest COVID-19 infects older adults 

more easily, especially those with chronic disease. The 
common symptoms are fever, fatigue, dry cough, myalgia, 
and dyspnea (1,2). Although the case fatality rate of 
COVID-19 is lower, the total number of deaths has 
been much greater than that of Middle East Respiratory 
Syndrome Coronavirus (MERS-CoV) and severe acute 
respiratory syndrome coronavirus (SARS-CoV) (3). 
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atelectasis, airway clearance, weaning and increasing the functional level. This report may contribute to the 
current literature on early physical therapy rehabilitation programs for awake ECMO patients.
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Extracorporeal Membrane Oxygenation is regarded as a 
salvage therapy for critical patients in the acute setting. 
Decreases in cardiorespiratory and musculoskeletal function 
commonly occur in patients on ECMO support because of 
immobilization and prolonged bedrest (4). Early physical 
therapy is crucial, and has been demonstrated to be safe 
and feasible in our patients. The goals for physiotherapy 
management include avoiding atelectasis, airway clearance, 
weaning and increasing the functional level. In this report, 
we discuss a successful early physical therapy intervention 
in a COVID-19 patient on ECMO. We present the 
following article in accordance with the CARE reporting 
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-22-177/rc).

Case presentation

A 36-year-old male travelled to Malaysia on January 19th 
2020 after visiting Wuhan on the same day. On January 
24th, he returned to Hangzhou City and was immediately 
isolated. Three days later, he presented to the Xiaoshan 
Hospital with low grade fever accompanied by cough, 
sputum and headache. Whilst initially testing negative 
to the novel coronavirus nucleic acid screening test on 
several occasions, on February 2nd, the patient’s nucleic 
acid test for the SARS-CoV-2 was positive, and his body 
temperature rose to 39 ℃. A bilateral lung infection was 
discovered on chest imaging examination (Figure 1) which 
matched COVID-19 imaging manifestations. At that 
time, the patient was transferred to the negative pressure 
ward as his symptoms worsened. After hospitalization, he 
received antiviral treatment including antiviral drugs and 
interferon atomization inhalation. On February 6th, dyspnea 
still existed, and the patient’s oxygenation index was low, 
despite his oxygen concentration increasing to 67%. On 
this basis, he was transferred to the intensive care unit 
(ICU) and intubated: FiO2 80%, SPaO2 96, T 37.9 ℃, BP 
129/78 mmHg, HR 79 beats/min, RR 32 breaths/min, pH 
7.5, PaCO2 32 mmHg, PaO2 57.6 mmHg (temperature 
corrected). After receiving closed thoracic drainage and 
artificial liver catheterization three times, his lung tissue 
was seriously damaged, and he received ECMO support 
in ICU Day 8. On day 12 in the ICU, his endotracheal 
intubation was removed. The following day, he commenced 
early physical therapy with our rehabilitation team while 
undergoing ECMO whilst awake. 

Initially the patient was placed in a seated position on 
the edge of his hospital bed for at least 30 minutes while 
undergoing physical therapy. As the patient improved, he 
began using a modified cycle placed beside the bed (Figure 2).  
On February 20th, he was moved from the isolation ward, as 
two of his consecutive respiratory specimens were negative 
on the nucleic acid tests (interval ≥24 hours). After sixth 
days of physical therapy intervention, the patient could hold 
a standing position for 10 seconds dependently. He was 
successfully removed from ECMO support after 20 days of 
treatment in the ICU: FiO2 21%, SPaO2 96, T 37.1 ℃, BP 
143/59 mmHg, HR 118 beats/min, RR 17 breaths/min, pH 
7.37, PaCO2 36.5 mmHg (temperature corrected), PaO2  
100 mmHg (temperature corrected). 

In this case, the Physical Function ICU Test (PFIT) was 
used as an outcome measure. The PFIT is designed for the 
purpose of prescribing and evaluating progress in patients 

Figure 1 Computed tomography scans of a 36-year-old man with 
coronavirus Disease 2019 (COVID-19) on February 3.

Figure 2 Patient cycling bedside with the multidisciplinary team. 
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who are critically ill, and has been found to be valid and 
sensitive to detect change in the ICU population (5). The 
patient obtained a PFTT score of 3 on the first day he 
received the rehabilitation program and score of 10 (stepped 
98 steps/min) after 17 days of physical therapy intervention. 
After 43 days of treatment the patient was discharged 
with no obvious severe disability. After receiving a 26-day 
physical therapy program, he performed well, and was able 
to walk 800 meters independently the day before discharge. 
There were significant changes in the physical performance 
component, from disability to sit to stand to independent 
standing. 

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion 

This case details a patient who experienced advanced 
recovery from awake ECMO by receiving an early 
rehabilitation program, which included a combination of 
body positioning, breathing control maneuvers, range of 
motion (ROM) exercises, and mobilization. 

According to the Diagnosis and Treatment of Pneumonia 
for Novel Coronavirus Infection (Trial Version 7) (6), 
ECMO is regarded as a rescue therapy for critically ill 
patients affected by COVID-19, which has a role in the 
management of these critically ill patients, since there is 
currently no specialized pharmaceutical treatment for this 
disease. The elementary pathophysiology of severe novel 
coronavirus infection is severe acute respiratory distress 
syndrome (ARDS). In patients with ARDS, severe physical 
deconditioning and lower levels of functional and life 
quality can be seen (7-9). To maintain muscle strength and 
physical function, we used awake ECMO, which allows 
patients to communicate, feed, and participate actively in 
early physical rehabilitation programs. 

Previous studies have shown that early rehabilitation 
programs for patients undergoing ECMO should be 
implemented by a multidisciplinary team that includes 
a surgeon, nurse, perfusionist, intensive care physicians, 
respiratory therapist, and physical therapist (10,11). This 

protocol was adopted in this case. Mobilization with 
ECMO is a high-risk intervention that is appropriate for 
only a small number of candidates eligible for standing 
or ambulation, even though it has been proven to be 
both safe and practicable in patients with respiratory 
failure (12,13). However, positioning and mobilization 
should be performed carefully because of the presence of 
cannulas. Generally, passive movement is the preferred first 
physiotherapeutic intervention in order to prevent further 
muscular contracture, to maintain joint mobility and soft 
tissue extensibility, and improve functional performance (14). 
The early physical therapy interventions in our program 
included mobilization (passive or active motions and postural 
changes), positioning, (either sitting or upright in bed) 
and ambulation (with or without aid), which are the most 
commonly used interventions in subjects receiving awake 
ECMO. These were initiated in a step by step manner. 

This case confirms the benefits of early physiotherapy 
on awake patients receiving ECMO seen in other studies. 
This intervention may accelerate the recovery process, by 
improving physical and mental status, in addition to overall 
outcomes (4). With a significant increase in the number of 
severely ill patients infected by COVID-19, more temporary 
ICUs are being established and a shorter length of ICU stay 
is required. Early physical therapy is recommended in these 
cases (15).

Conclusions

This case demonstrates that early physical therapy is 
both safe and feasible and may contribute to an expedited 
recovery in patients receiving awake ECMO. To our 
knowledge, there are only a small number of studies 
reporting the effect of early physical therapy on patients 
with COVID-19 who are receiving awake ECMO. These 
results may contribute to the current literature on early 
physical therapy rehabilitation programs for awake ECMO 
patients.
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