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Abstract 

 Spontaneous pneumomediastinum is one of the few rare complications of coronavirus 

disease – 19 (COVID-19) pneumonia. We report a case of a male patient with COVID-19 disease, 

severe pneumonia and spontaneous pneumomediastinum, supported via high-flow nasal cannula 

(HFNC) oxygen supplementation. Factors causing pneumomediastinum are discussed, but further 

research is still necessary. 
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Introduction 

 The first cases of severe acute 

respiratory syndrome caused by the novel 

coronavirus 2 (SARS-CoV-2) emerged from 

Wuhan, China in December 2019.1 The 

disease caused by this virus was called 

COVID-19 and by March 11 in 2020, the 

COVID-19 outbreak was declared global 

pandemic. The most common initial 

presentation symptoms of the disease are 

fever, cough, loss of smell or taste, fatigue, 

myalgia, shortness of breath or dyspnea, 

gastrointestinal symptoms such as diarrhea or 

nausea, headaches, etc.2,3 Some patients 

deteriorate rapidly to acute respiratory distress 

syndrome, accompanied by a state of 

hypercoagulability and need to be transferred 

to an intensive care unit (ICU). Radiology is a 

cornerstone in the diagnosis and surveillance 

of a COVID-19 patient. Multiple patchy 

ground-glass opacities with peripheral 

distribution are typical findings at 

computerized tomography (CT) in patients 

with COVID-19 pneumonia.4 The occurrence 

of spontaneous pneumomediastinum is an 

uncommon phenomenon, with an incidence 

rate of 3 per 100,000. As severe COVID-19 

progresses to acute respiratory failure 

requiring high concentration of inspired 

oxygen, HFNC is a therapeutic strategy which 

improves oxygenation and carbon dioxide 

clearance. Spontaneous pneumomediastinum 

is an uncommon pathology, which is benign 

and self-limiting. It presents mostly with 

dyspnea and chest pain. It is mainly caused by 

sudden increase in thoracic pressure, which 

leads to air dissection along the 

bronchovascular structures inside the 

mediastinum. Pulmonary disease, forceful 

coughing or sneezing, pulmonary infections 

and smoking may predispose to this condition. 

SARS-CoV-2, infecting type I and II 

pneumocytes, can lead to destruction of the 

integrity of the alveolar membrane, causing 

alveolar rupture. We present a case of 

spontaneous pneumomediastinum (SPM) in a 

patient with COVID-19 pneumonia, treated 

protractedly with HFNC. 

 

Case report 

 A 65-year-old patient with 

hypertension was admitted to our department, 

complaining of dry cough, shortness of breath, 

malaise and fever, with temperature of up to 39 

degrees in the past 3 days. A nasal pharyngeal 

swab for real-time polymerase chain reaction 

(RT-PCR) detecting SARS-CoV-2 was sent 

and resulted positive. Upon presentation, 

physical examination showed decreased breath 

sound, deep breathing with dyspnea and 

temperature reaching 38 degrees. Respiratory 

rate was around 30 breaths per minute. Blood 

pressure was 160/77 mmHg and heart rate was 

75 beats per minute. On pulse oximetry, the 

patient was oxygenating at 70% in ambient air. 

Oxygen support was initiated immediately 

with 15 liters per minute on non-rebreather 

mask to reach oxygen saturation (SpO2) of 

96%. Blood tests results showed normal 

leukocyte count of 5.6 x 109/L. Lymphocyte 

count was decreased – 0.98 x 109/L (normal 

1.18 – 3.74 109/L). C – reactive protein (CRP), 

lactate dehydrogenase (LDH), serum ferritin 

and interleukin 6 (IL-6) were elevated as 

follows: 46.2 mg/L (normal 0 – 5 mg/L), 671 

U/I (200 – 370 U/I), 1114 µg/L (20 – 250 

µg/L) and 76.3 pg/ml (5.3 – 7.5 pg/ml). For the 

assessment of the severity of lung damage, a 

non-contrast chest CT was established (fig. 1), 
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which revealed bilateral ground-glass 

opacities in up to 50% of the lung parenchyma. 

 

Figure 1: Axial CT chest images showing bilateral ground-glass opacities, predominantly in peripheral (A, 

B) and lower regions of the lungs (C). 

 

Based on the patient’s COVID-19 

status, empiric treatment was started with 

antibiotics – cefoperazone/sulbactam and 

levofloxacin for 10 days, substituted with 

piperacillin/tazobactam for additional 10 days 

and at the end doxycycline was administered. 

Remdesivir and corticosteroids – 

methylprednisolon and dexamethasone were 

also given, with nadroparin as anticoagulation 

therapy. The patient was also instructed to self-

prone. The next 48 hours the patient’s 

condition worsened. His SpO2 dropped to 89% 

on 15 l/min, so we were forced to start oxygen 

therapy with HFNC with non-rebreather mask 

which in the next few days reached fraction of 

inspired oxygen (FiO2) of 100% on flow of 40 

l/min. The patient was stable with oxygen 

saturation of above 95%. 

 18 days after admission, the patient 

complained of chest pain, which increased 

with respiratory acts. An electrocardiogram 

was performed and cardiac enzymes were 

measured. Both were normal and did not 

support myocardial infarction. We performed 

another CT scan, which showed extensive 

pneumomediastinum (fig.2). 

 

 

Figure 2: Axial CT images (A, B and C) showing the presence of air (arrows) in the mediastinal region. 

 

The oxygen treatment with HFNC 

continued, as lower flow and FiO2 were not 

affordable with the current status of the 

patient. He maintained hemodynamic stability 

and chest pain was managed with analgetics. 

His condition gradually improved, HFNC was 

https://esmed.org/MRA/mra/


I. Takorov, et al.        Medical Research Archives vol 10 issue 1. January 2022            Page 4 of 7 

  

Copyright 2021 KEI Journals. All Rights Reserved                         https://esmed.org/MRA/mra/  

withdrawn and chest pain disappeared. Control 

CT scan was performed 1 month after 

hispitalization, which documented complete 

resolution of the pneumomediastinum and 

partial resorbtion of the COVID-19 associated 

inflammatory lung changes (fig. 3). 8 days 

later the patient was discharged eupneic, 

without any signs of respiratory failure and 

without the need of oxygen support. 

 

 

Figure 3: Axial CT images (A, B and C) showing complete resolution of the pneumomediastinum and 

partial resorbtion of the ground-glass opacities. 

 

Discussion 

 Spontaneous pneumomediastinum is 

an uncommon pathology in general 

population. It occurs in young male patients in 

more than 75% of the cases.5 It is defined as 

the presence of air in the mediastinum without 

evident causes – traumatic, iatrogenic, surgery, 

hollow organ perforation or gas producing 

infections.6 Several lung infections, mainly 

influenza, can lead to pneumomediastinum.7-9 

In our case, alterations caused by SARS-COV-

2 infection, favoured by HFNC and other 

conditions, probably caused the 

pneumomediastinum. Considered idiopathic in 

origin, SPM can be caused by factors leading 

to high intra-alveolar pressure such as 

coughing, emesis and mechanical ventilation. 

 SARS-COV-2 infects type I and II 

pneumocytes, which may cause damage to the 

integrity of the alveolar membrane, inhibits the 

production of surfactant, impairs lung 

compliance and concludes in rupture of the 

alveoli.10 In addition, indirect mechanisms due 

to cytokine storm and thrombosis events may 

play a role in weakening the alveolar 

membrane.11,12 The released air dissects 

through pulmonary interstitium, along the 

bronchovascular hilus, where finally reaches 

the mediastinal region. This 

pathophysiological mechanism was first 

described in 1994 and is known as the Macklin 

effect.13 It can occur in conditions leading to 

extreme respiratory effort, mimicking the 

Valsalva maneuver, like sneezing, coughing, 

marijuana smoking, rapid reduction in 

atmospheric pressure or diabetic ketosis.14 

 High-flow nasal cannula delivers a 

mixture of air and oxygen, heated and 

humidified, which can be delivered at a higher 

flow than the patient’s inspiratory peak. As the 

only inhaled oxygen is that coming from the 

nasal cannulas, FiO2 set on the high-flow 

device corresponds to that inhaled by the 

patient. HFNC also has a beneficial effect on 

CO2 washout. It is considered to be safer and 

gentler than mechanical ventilation.15 
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However, pneumomediastinum as a rare 

complication of HFNC even in non-COVID-

19 patients was reported.16 

The clinical presentation of SPM can 

range from being asymptomatic to various 

symptoms like dysphagia, dyspnea, cough, 

chest pain and voice changes. Definitive 

diagnosis of pneumomediastinum can be 

established with CT, as chest X-ray may miss 

this pathology if lateral film is not ordered. The 

gas can be anterior to the pericardium, around 

the pulmonary artery and major aortic 

branches, between the parietal pleura and in 

the pulmonary ligaments. It is presented on a 

CT as dark areas of attenuation.17 

Gorospe et al.18 reported four cases of 

patients with COVID-19 pneumonia with 

spontaneous pneumomediastinum. In that 

serie of cases, no mechanical ventilation, but 

only non-invasive oxygen therapy was used 

prior to the occurrence of pneumomediastinum 

and in three of the patients, the condition 

resolved spontaneously. 

 SPM is generally benign, self-limiting 

disease. Treatment mainly consists of rest, 

oxygen therapy, antitussives and 

bronchodilators.19 More invasive treatment 

options, but less frequently used are chest 

drain insertion, vacuum-assisted closure 

dressings and needle aspiration. Meticulous 

monitoring is needed in order to avoid 

complications as tension pneumothorax or 

cardiac tamponade. SPM independent of 

mechanical ventilation is related to high 

mortality index, which makes it a poor 

prognostic factor in cases of COVID-19 

pneumonia.20 

 

Conclusion 

 Although spontaneous 

pneumomediastinum is a rare complication of 

COVID-19 disease, it requires a prompt 

diagnosis and meticulous monitoring, as it can 

be an aggravating factor of the patient’s 

prognosis. 
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