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ABSTRACT

Introduction: Diaphragmatic eventration is a rare 
pathology that can potentially affect respiratory 
functions. They are usually asymptomatic and discovered 
as an incidental finding; however, in critically ill patients, 
the lack of respiratory effort could create respiratory 
difficulties. As the COVID-19 pandemic continues, more 
people will require mechanical ventilation, developing 
more diaphragmatic complications. The full extent of 
this pandemic, including dilemmas, treatment, and 
long-term complications, will only be available if close 
follow-up is conducted.

Case Report: We present the case of a 69-year-
old female patient; a diaphragmatic eventration was 
discovered during her stay in the intensive care unit 
(ICU). Thankfully she completely recovered and on 
follow-ups are doing well.
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Conclusion: Oxygen therapy in patients with severe 
COVID-19 saves lives, many will need mechanical 
ventilation, and more and more patients will develop 
diaphragmatic dysfunction as a side effect of this 
therapy. The long-term effects of this pandemic are 
yet to be discovered, nonetheless close follow-up will 
be essential to reveal the real nature of this disease, its 
treatment, and complications.
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INTRODUCTION

Diaphragmatic weakness is highly prevalent in the 
ICU patient population [1, 2]. It can lead to significant 
respiratory complications and a cause of failure to wean 
off patients from mechanical ventilation successfully [2]. 
Due to the COVID-19 patients, the need for mechanical 
ventilators and ICU beds continues to rise [3]. Therefore, 
more diaphragmatic complications are expected 
to happen, including diaphragmatic dysfunction, 
eventration, weakness, and diaphragmatic paralysis 
[1, 4]. The long-term complications are still unknown; 
however, close follow-up and prompt treatment of 
complications will improve these critically ill patients’ 
outcomes. We present the case of a 69-year-old female 
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patient with COVID-19; a diaphragmatic eventration was 
discovered during her stay in the ICU. After treatment, 
she completely recovered and is doing well on follow-ups.

CASE REPORT

The patient is a 69-year-old female with a past medical 
history of poorly controlled diabetes and hypertension. 
She presented to the emergency room with a 6-day 
history of dry cough, fever, and asthenia. At first, the 
cough was mild; nonetheless, in the last 24 hours, her 
cough became more severe, and shortness of breath 
appeared. Therefore, she was brought immediately 
to the emergency room. On arrival, a tachypneic and 
confused patient was encountered, her breath sounds 
were diminished, and her oxygen saturation was below 
70%. She was admitted, and high flow oxygen through 
a face mask was initiated. Complementary exams were 
requested. A chest computed tomography (CT) revealed 
a 45% pulmonary compromise with widespread bilateral 
ground-glass opacities with a posterior predominance. 
Arterial blood gas reported severe hypoxemia and 
hypercapnia, and the reverse transcription-polymerase 
chain reaction (RT-PCR) for the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) test was positive. 
She was admitted due to acute respiratory distress 
syndrome (ARDS); however, she continued to deteriorate 
despite aggressive treatment. Thus intubation, along with 
mechanical ventilation, was needed.

She improved considerably during her stay (21 days) 
in the ICU. Yet, as the neuromuscular blockade was 
weaned off, her respiratory effort was insufficient, and a 
new blockade was needed. A new chest CT was requested, 
revealing a left-sided diaphragmatic eventration 
(Figure 1A–C); a latter fluoroscopic assessment of 
diaphragmatic function showed the paradoxical motion 
of the elevated hemidiaphragm. Ventilator-induced 
diaphragmatic dysfunction with left diaphragmatic 
eventration was suspected. Surgical consultation was 
needed. Nonetheless, as the patient’s condition improved 
and successful extubation was achieved with a pressure 
support ventilation system two days later, she remained 
under close surveillance until she was discharged.

On follow-ups three months later, dyspnea on exertion 
remained. A new chest CT showed decreased ground-
glass opacities in the right lung with a typical diaphragm.

We associated her dyspnea to the COVID-19 infection, 
and it has improved considerably with respiratory 
physiotherapy.

DISCUSSION

The diaphragm is the primary respiratory muscle 
[1]. Any disease that interferes with the diaphragmatic 
contraction, innervation, or mechanical functions can 
cause respiratory dysfunction [1, 2]. Diaphragmatic 

dysfunction can include eventration, weakness, and 
diaphragmatic paralysis. Petit et al. were the first to report 
diaphragm eventration in 1774 [1, 4]. It is a condition in 
which the left or right diaphragm ascends abnormally 
high into the chest (more than 2 cm elevation compared 
to the contralateral side) [2, 5]. “True” diaphragmatic 
eventration (<0.05% of the adult population) is a 
congenital defect that affects the muscular portion of the 
diaphragm [1, 2, 4].

In contrast, eventration in the setting of diaphragmatic 
dysfunction is an acquired condition. Depending on 
the cause, this disorder can be unilateral, bilateral, 
temporary, or permanent [4]. The physiopathology is 
not yet fully understood; however, many alterations can 
cause diaphragmatic dysfunction, and the anatomical 
involvement will determine the dysfunction’s severity. 
(Brain, central nervous system, spinal cord, brachial 
plexus, phrenic nerve, lung, and the diaphragmatic muscle 
itself) [1, 5]. In severely ill patients with mechanical 
ventilation, it is believed that diaphragmatic dysfunction 
can be traced to a defect in the mitochondrial reactive 
oxygen production caused by the abolished diaphragmatic 
effort; nonetheless, the cellular and molecular pathways 
are still under study [1, 2].

Patients are usually asymptomatic and discovered 
incidentally on a chest X-ray. The patients typically 
become symptomatic in adulthood as they gain weight 
or suffer a change in lung or chest wall compliance [1, 
2, 5]. The difficulty with diaphragmatic eventration is 
that patients may not have the diaphragm’s natural 
movement necessary for correct inspiration [2, 5]. 
Diaphragmatic movement can be diminished, absent, or 
even paradoxical. As a result, ventilation and perfusion to 
the lung’s basal portion will be reduced [5, 6]. We believe 

Figure 1: (A–C) CT showing diaphragmatic eventration.
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this is what happened to our patient. As we tried to 
remove mechanical ventilation, the patient resumed the 
usual repository effort, and the diaphragm was unable to 
provide adequate inspiration.

The timing and duration of intubation are yet to be 
determined; however, in patients with severe COVID-19, 
oxygen therapy saves lives [3, 7]. Therefore, our patient 
was placed under mechanical ventilation. Diagnosis 
should be based on careful history (progression of 
dyspnea and orthopnea) and physical examination. 
Nonetheless, imaging studies aid in the diagnosis [1, 
5]. Chest X-ray, fluoroscopic test, ultrasound, CT, and 
phrenic nerve stimulation can be useful to diagnose this 
pathology correctly [4] as we did in our patient.

Treatment will depend on each patient’s cause and 
symptomatology; reversible processes must be treated 
(infection, obesity, metabolic disorders, paraneoplastic, 
and diabetic). After these pathologies are resolved, the 
diaphragmatic function can improve up to 40–60% [2, 
5]. Therefore, an observation period is necessary before 
surgery (plication operations should be used for high-level 
diaphragm eventrations, which results in mediastinal 
shift) [1, 8]. In more severe cases, a pacemaker or 
ventilatory support may be needed [2].

Recently published case series showed that length of 
stay in the ICU and mechanical ventilation duration in 
severe cases of COVID-19 were almost always more than 
seven days. This leads to increased exposure to the ICU 
environment, mechanical ventilation, and prolonged use 
of neuromuscular blocking, making weaning particularly 
challenging and increasing the risk of ventilation-induced 
diaphragm dysfunction [9]. As our patient experienced, 
the eventration was identified as in incidental finding 
in a COVID-19 patient under mechanical ventilation, 
thankfully, the patient recovered, and no surgery was 
needed.

The COVID-19 pandemic has strained medical systems 
over the edge. As the disease progresses, better treatment 
and newer complications are expected to happen. Our 
understanding of this disease is far from ideal, and we 
have seen how medications such as hydroxychloroquine, 
antivirals, and antibiotics have not worked. Since oxygen 
therapy in patients with severe COVID-19 saves lives, 
many will need mechanical ventilation, and more and 
more patients will develop diaphragmatic dysfunction 
as a side effect of this therapy. The long-term effects of 
this pandemic are yet to be discovered, nonetheless, close 
follow-up will be essential to reveal the real nature of this 
disease, its treatment, and complications.

CONCLUSION

The COVID-19 pandemic has strained medical systems 
over the edge. As the disease progresses, better treatment 
and newer complications are expected to happen. Our 
understanding of this disease is far from ideal, and we 
have seen how medications such as hydroxychloroquine, 

antivirals, and antibiotics have not worked. Since oxygen 
therapy in patients with severe COVID-19 saves lives, 
many will need mechanical ventilation, and more and 
more patients will develop diaphragmatic dysfunction 
as a side effect of this therapy. The long-term effects of 
this pandemic are yet to be discovered, nonetheless, close 
follow-up will be essential to reveal the real nature of this 
disease, its treatment, and complications.
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