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Case report 

  

We conducted the treatment of a highly obese patient with severe Covid-19 pneumonia who had a history 

of asthma. When she arrived at the hospital, she was already intubated and had mediastinal emphysema 

and severe hypoxemia. Because the patient's condition did not improve with mechanical ventilation, we 

introduced extracorporeal membrane oxygenation (ECMO) immediately after admission. The patient 

improved with early induction of ECMO and prone positioning. In the management of patients with severe 

Covid-19 pneumonia, early introduction of ECMO should be considered if oxygenation does not improve 

with mechanical ventilation, and prone positioning can also be effective. 

 

INTRODUCTION 

Covid-19 can cause severe acute respiratory distress syndrome (ARDS) requiring mechanical ventilation, and 

for more severe cases, extracorporeal membrane oxygenation (ECMO) may also be required [1]. However, the 

optimal timing of when to introduce ECMO after mechanical ventilation has not yet been established. We report 

a case in which early introduction of ECMO led to rescue of a highly obese Covid-19 patient. 

 

CLINICAL CASE 

The patient consented to the submission of this case report to the journal. She was a severely obese 50-year-

old woman with a height of 154 cm and a weight of 100 kg (body mass index: 42.2 kg/m2). She had a history of 

hypertension, controlled bronchial asthma, with last attack five years ago, and untreated diabetes mellitus (HbA1c 

9.0%). 

She presented with fever, respiratory distress and malaise. On examination at a previous hospital, she was 

found to be positive for SARS-CoV-2 by PCR and was diagnosed with Covid-19 pneumonia. 

At the previous hospital, dexamethasone 6 mg was started on the 7th day of illness, followed by remdesivir 

200 mg and baricitinib 2 mg on the 9th day. However, on the 10th day of illness, the patient's oxygenation worsened 

rapidly to SpO2 70% under FiO2 1.0. High-flow nasal oxygen therapy was then initiated at 40 L/minute, however 

the patient’s condition worsened requiring tracheal intubation and mechanical ventilation. Even after mechanical 

ventilation, she continued to have severe oxygenation impairment, and subcutaneous emphysema was also 

observed. Therefore, the patient was transferred to our hospital on the same day and was admitted to the intensive 

care unit (ICU). 

On arrival at our hospital (Day 1), the ventilator settings were FiO2 1.0, peak inspiratory pressure 44 cmH2O 

and PEEP 20 cmH2O, but the patient showed severe hypoxemia with SpO2 60%. In addition, there was marked 

subcutaneous emphysema extending from her chest and upper arms to her face, as well as mediastinal emphysema 

on chest X-ray. After admission to the ICU, the ventilator settings were changed to a peak inspiratory pressure of 

37 cmH2O and PEEP of 15 cmH2O. However, the emphysema progressed and the patient suffered from severe 

lung oxygenation deficiency with a PaO2/FiO2 ratio (P/F ratio) of 50. Therefore, Veno-venous extracorporeal 

membrane oxygenation (V-V ECMO) of the right femoral vein to the right internal jugular vein was urgently 

performed 4 hours after her admission to the ICU. After the start of ECMO, the ventilator settings were FiO2 0.4, 

peak inspiratory pressure 24 cmH2O, PEEP 12 cmH2O and respiratory rate 8/minute. Continuous rocuronium 

infusion was used to prevent exacerbation of emphysema due to cough. We started continuous administration of 

methylprednisolone 1 mg/kg/day from Day 2 to reinforce the treatment, and the dosage was reduced by half every 

week. 
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Although the subcutaneous emphysema had almost disappeared by Day 3 after the start of ECMO, a 

remarkable atelectasis was seen because the patient was managed by keeping low airway pressure. We performed 

a bronchoscopy, and observed that most bronchi of the left lung were markedly obstructed by purulent viscous 

sputum. The chest X-ray after admission to the ICU is shown in Figure 1. We suspected a complication of bacterial 

pneumonia, so after submitting sputum cultures, Tazobactam/Piperacillin and Vancomycin were started on the 

same day. In order to prioritize the treatment of bacterial pneumonia and atelectasis, we initiated positional 

drainage every 4–6 hours and performed daily bronchoscopic sputum aspiration. 

In the positional drainage, for the purpose of protecting the right lung from bacteria containing bronchial 

secretion, the left Sims' position was mainly used until the culture and sensitivity results of sputum were known, 

and the right lateral supine position was used up to about 10°. 

On Day 5, the result of the sputum culture was revealed, and her condition was diagnosed as pneumonia caused 

by methicillin-sensitive staphylococcus aureus. Therefore, the antibiotic was changed to aminobenzyl penicillin. 

In addition, continuous rocuronium administration was terminated on the same day, and the peak inspiratory 

pressure was raised to 30 cmH2O. Thereafter, no progression of emphysema was observed, and atelectasis and her 

respiratory status improved, so the patient was weaned from V-V ECMO on Day 7. 

After weaning from V-V ECMO, positional drainage was further enhanced and prone therapy was started. Her 

respiratory condition improved day by day, and she was weaned from mechanical ventilation on Day 15. 

Immediately after weaning from respirator, the patient required high-flow nasal oxygen therapy. However, after 

active rehabilitation, the patient was finally discharged from the ICU on Day 21 in a condition that could be 

managed with nasal cannula oxygen therapy. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Chest X-ray 

(A)Chest X-ray at admission showed decreased permeability in the bilateral lung fields 

and marked subcutaneous emphysema. 

(B)Significant improvement in findings was observed on Day 6. 

 

DISCUSSION 

In this case, we treated a highly obese Covid-19 patient with mediastinal emphysema and severe hypoxemia 

who was successfully rescued by early introduction of ECMO. In general, obese patients require high airway 

pressure for ventilatory support even under normal conditions due to decreased thoracic compliance. Obesity has 

also been reported as an important independent risk factor for Covid-19 severity and mortality [2]. The patient in 

this case was severely obese and had a history of asthma, and had already developed severe mediastinal 

emphysema when she arrived at the hospital. These factors, in addition to Covid-19 pneumonia, may have 

contributed to the difficulty of ventilatory management requiring positive airway pressure. 

Recent reports suggest that the pathogenesis of severe Covid-19 pneumonia are thrombus formation, 

angiogenesis [3], and alveolar epithelial cell damage [4]. Although we did not measure sRAGE (soluble form of 

the receptor for advanced glycation end-products), a marker of alveolar damage, in this patient, we think that 

severe obesity may have exacerbated the patient's condition rapidly by thrombogenesis. We believe that there are 

three possible reasons why we were able to rescue this patient. First, ECMO was performed immediately after 

admission. Second, the patient was relatively young. Third, despite the patient's severe obesity, our staff cooperated 

well in changing her position.  

The fundamental management of critically ill patients with acute respiratory failure consists of artificial 

ventilation and ECMO, in addition to treatment of the underlying disease. ECMO is a life-sustaining alternative 

until disease recovery. Respiratory management of ARDS, including severe Covid-19 pneumonia, emphasizes 

lung protection strategies that avoid excessive ventilation and airway pressure. Ventilator-induced lung injury is 

associated with a poor prognosis. Regarding the timing of ECMO introduction, the 2018 EOLIA trial and its post 
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hoc analysis have recently shown that early introduction of ECMO may improve prognosis [5]. The guidelines for 

ECMO induction are a PEEP of 10 cmH2O, P/F ratio <150 with Murray score 2–3, or FiO2 >0.9 with P/F ratio 

<100. Even in patients with Covid-19, Yang et al. reported that ECMO should be implemented as soon as possible 

when the P/F ratio is <80 despite being on lung-protective mechanical ventilation and using prone positioning [6]. 

This case was within these criteria. Furthermore, age has been reported to be an important prognostic factor in 

non-Covid-19 patients treated with ECMO support for respiratory failure. In particular, the prognosis is reported 

to be unfavorable in patients aged 65 years or older [7]. The fact that the patient was relatively young may have 

contributed to the successful outcome of this case. 

Some studies have reported that a prone position is effective in severe ARDS [8]. The beneficial effect of prone 

positioning is likely attributed to better ventilation-perfusion matching, lung recruitment and protection against 

ventilator-induced lung injury. Adverse events associated with the prone position include facial edema, 

hemodynamic instability, pressure ulcers and device displacement during repositioning [9]. In mechanical 

ventilation management of critically ill Covid-19 patients, it has been reported that prone therapy improves 

oxygenation in 78% of patients and reduces mortality in the group with improved oxygenation [10]. It has also 

been reported that early prone positioning leads to a higher survival rate [11]. In this case, prone positioning 

improved oxygenation, so the patient continued to be placed in the prone position during ventilator management. 

Although the patient weighed 100 kg and it was very labor intensive to place the patient in the prone position, we 

were able to rescue the patient through team medical care. 

We rescued a patient with severe Covid-19 pneumonia who was highly obese. In the management of patients 

with severe Covid-19 pneumonia, early introduction of ECMO should be considered if oxygenation does not 

improve with mechanical ventilation, and prone positioning can be effective. 
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