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Spontaneous pneumomediastinum is an infrequent complication of COVID-19. The mech-
anism is still unknown and thought to be related to patient self-inflicted lung injury. Our
patient is a 49-year-old male who presented with shortness of breath and cough. A COVID-

19 Polymerase Chain Reaction was positive. He required a high-flow nasal cannula, but he
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did not demand mechanical ventilation. Computed tomography angiography scan of the
chest revealed pneumomediastinum. He was managed conservatively, and a complete re-
covery was achieved. This case highlights the emerging association of COVID-19, patient
self-inflicted lung injury, and pneumomediastinum. Furthermore, spontaneous pneumo-
mediastinum should be suspected even in patients who were not mechanically ventilated.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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N ratory distress syndrome (ARDS), venous thromboembolism,
Introduction

Coronavirus Disease 2019 (COVID-19) has an extensive array
of pulmonary complications due to the aggressive damage to
the lung parenchyma and pulmonary vessels. These mani-
festations range from mild pneumonia to severe acute respi-
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and rarely, pneumothoraces [1,2]. Pneumomediastinum is
an infrequent condition in which gas is present within
the mediastinal space. In COVID-19, Zantah et al. reported
an incidence rate of 0.66% in a retrospective review when
unrelated to mechanical ventilation (MV) [3]. However, the
specific mechanism is still unclear. It is deemed to be related
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to patient self-inflicted lung injury (P-SILI), where the lung
damage is caused by increased intra-alveolar pressure [4]. We
are presenting a 49-year-old male with COVID-19 pneumonia
complicated by a spontaneous pneumomediastinum.

Case presentation

Our patient is a 49-year-old male with a past medical history of
childhood asthma, hypertension, morbid obesity, and prostate
cancer in remission. He visited his primary care physician
for shortness of breath, cough, and chills, where a COVID-19
Polymerase Chain Reaction (PCR) test was positive. He was
initially managed as an outpatient with oral prednisone and
azithromycin, but his symptoms worsened after a few days of
treatment. His home pulse oximetry showed an oxygen satu-
ration of 86% on room air. On admission, the review of systems
was positive for pleuritic chest pain, and change in the mouth
taste. On physical examination, he was tachycardic, and sat-
urating 87% on room air. Lung exam was remarkable for de-
creased air entry bilaterally. Further examination revealed an
unremarkable cardiovascular exam and extremities with no
edema or calf tenderness. Laboratory work showed lymphope-
nia of 1 K/ulL (reference range 1.2 - 3.5), creatinine of 1.4 mg/dL,
with a baseline of 1 mg/dL (reference range 0.7 - 1.3), and tro-
ponin I within normal limits. C-reactive protein of 47 mg/L
(reference range 0 - 0.3), ferritin of 1230 ng/mL (reference range
26 - 388), lactate dehydrogenase of 1121 U/L (reference range
84 - 246), procalcitonin of 0.08 ng/ml (reference range <0.5),
and a D-dimer of 1689 ng/mLFEU (reference range <500). Chest
x-ray showed diffuse interstitial infiltrates bilaterally. Duplex
ultrasound of lower extremities was negative for deep vein
thrombosis. He was admitted to the Respiratory Care Unit and
managed with supplemental oxygen, dexamethasone, and in-
travenous (IV) ceftriaxone. Nevertheless, due to high suspi-
cion of pulmonary embolism, a continuous heparin infusion
was started empirically as computed tomography angiogra-
phy (CTA) of the chest could not be done due to the ongoing
acute kidney injury. On day 2 of admission, his oxygen re-
quirements continued to increase, for which he was started
on a high-flow nasal cannula (HFNC) of 25 L with 60% FiO2
and remdesivir. On day 3 of admission, he had increasing oxy-
gen demands requiring HFNC 50 L with 60% FiO2. Tocilizumab
was given by the infectious disease team. His kidney function
returned to baseline level at day 4. A CTA scan of the chest
revealed pneumomediastinum (Fig. 1 and 2) and multiple bi-
lateral acute pulmonary embolisms with diffuse ground-glass
opacities at the bases (Fig. 3). The following day, a repeat chest
x-ray showed a stable pneumomediastinum, which tracked to
the lower neck, and supraclavicular regions with no associated
pneumothorax (Fig. 4). The patient finished a 10-day course
of dexamethasone and remdesivir with the improvement of
his clinical status. His oxygen requirements continued to de-
crease; therefore, he was switched to a 2 L nasal cannula. His
follow-up chest x-ray images showed a stable pneumomedi-
astinum with no progression of the disease. He was trans-
ferred to a long-term acute care facility, where he achieved
a complete recovery, and was discharged home.

Fig. 1 - Computed tomography angiography (CTA) scan of
the chest in axial view revealing pneumomediastinum and
ground glass opacities at the bases.
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Fig. 2 - Computed tomography angiography (CTA) scan of
the chest in coronal view revealing air that outlines
multiple mediastinal structures including the aortic arch
and extending to the lower neck.

Fig. 3 - Computed tomography angiography (CTA) scan of
the chest in axial view revealing multiple bilateral filling
defects of the pulmonary artery in the lobar branches
consistent with acute pulmonary embolisms (white
arrows). Also revealing diffuse ground-glass opacities at
the bases.
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Table 1 - Literature review of spontaneous pneumomediastinum cases in patients with COVID-19.

Case Age Comorbidities Invasive Diagnosis Treatment Outcome
Gender ventilation
Elhakim TS 63 M hypertension No Spontaneous Conservative Recovered
etal. [7] type II diabetes pneumomediastinum
mellitus (DM)
Mohan V 49 M hypertension No Spontaneous Conservative Recovered
etal. [11] and type Il DM pneumomediastinum
with subcutaneous
emphysema
Oye M et al. 32 M None No Spontaneous Chest tube for Recovered
[12] pneumomediastinum the
Pneumothorax and pneumothorax
subcutaneous
emphysema
Oye M et al. 56 F hypertension No Spontaneous thoracostomy Recovered
[12] and type II DM pneumomediastinum tube
And bilateral
Pneumothorax
Kolani Setal. 23 F None No Pneumomediastinum Conservative Recovered
[17]
Lacroix M 57 M None Yes Pneumomediastinum Conservative Unknow
et al. [18] with subcutaneous
emphysema
LeiPetal [19] 64 M None Unknown Spontaneous Conservative Recovered
pneumomediastinum
Wang ] et al. 36 IE None Yes Spontaneous Conservative Expired
[20] pneumomediastinum
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Fig. 4 - Chest x-ray revealing a crescent of air that outlines
the ascending aorta and also the left border of the heart
consistent with pneumomediastinum (white arrow), that is
tracking to the lower neck, and supraclavicular regions.

Discussion

COVID-19 has a broad spectrum of clinical manifestations,
affecting multiple organs in the human body. The lungs are
frequently compromised, given the high expression of the
angiotensin-converting enzyme 2 (ACE2) receptor complex in
the alveolar cells, which the SARS-CoV-2 uses to enter the
cell, making the lungs a target for dysregulated inflammation,
and its acute consequences. Rarely, pneumothorax or sponta-

neous pneumomediastinum may occur with an incidence of
0.66% [1,2,5,6].

Pneumomediastinum (PM) is described as the presence of
air or gas in the mediastinum. It is classified as spontaneous
(SPM) or traumatic. SPM can be primary, where no underlying
lung disease is identified, or secondary to lung or airway dis-
ease like asthma or cystic fibrosis [7]. On the other hand, trau-
matic pneumomediastinum can be caused by physical trauma
or barotrauma produced by MV. Moreover, PM can also be cat-
egorized into benign or malignant. The malignant form can
lead to fatal consequences as the accumulation of a signifi-
cant amount of air in the mediastinum can lead to mechanical
obstruction of the vessels and trachea [8].

SPM was first reported in 1819 by Laennec [9]. Its patho-
physiology was described by Macklin et al. to be related to
the pressure gradient between the alveoli and the lung in-
terstitium. Additionally, it was documented how an acute in-
crease in the intrathoracic pressure can produce alveolar rup-
ture [6,10]. The exact correlation between COVID-19 and SPM
is still not well understood. It is believed to be related to the in-
creased alveolar pressure and diffuse alveolar injury, making
the alveoli more prone to rupture [11].

Furthermore, the pathophysiology of P-SILI is also similar
to COVID-19, where tachypnea, and progressive cough can re-
sult in acute lung injury. This pulmonary damage is produced
when an intense inspiratory effort induces pulmonary dam-
age through an increase in transpulmonary pressure in a re-
duced aerated compartment. Conditions like acute hypoxemic
respiratory failure, COVID-19, and ARDS may present with this
abnormality. The accompanying lung damage and pulmonary
edema caused by these conditions prompt an augmentation
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in the respiratory drive, ensuing a damaging, and repetitive
series of events. The most acceptable strategy to break this vi-
cious circle is invasive mechanical ventilation (IMV) [4,12,13].

Risk factors of SPM include smoking (tobacco and mari-
juana), asthma, chronic lung disease, infections, illicit drug
use (heroin and cocaine), and MV [9,14,15]. Our patient had
a history of childhood asthma, but he did not have a history
of smoking, illicit drug use, or emphysematous changes due
to chronic lung disease on his previous imaging studies. Fur-
thermore, he did not require non-invasive or IMV during his
stay. Uncomplicated SPM is usually managed conservatively
since it is primarily self-limited [16].

Upon literature review, we recognized 8 cases of SPM de-
veloping in patients with COVID-19 (Table 1). The incidence
was higher in males when compared to females. Our patient
was similar to 5 patients with no MV use and 3 other patients
where the CT scan showed SPM with subcutaneous emphy-
sema. One patient expired with the mortality rate being up
to 12.5% [7,11,12,17,18,19,20]. Our patient was fortunate to re-
cover upon discharge completely.

Conclusion

This case highlights the emerging association of COVID-19, P-
SILI, and pneumomediastinum. SPM should be suspected even
in patients who did not receive IMV, non-invasive positive
pressure ventilation or in the absence of chronic lung diseases
and smoking. Early detection and continuous monitoring for
progression can prevent life-threatening consequences.

Disclaimer

The authors received no financial support for the research or
publication of this article. The authors whose names are listed
above certify that formal consents were not required as we
used entirely anonymized images from which the individual
cannot be identified.

Patient consent

The authors whose names are listed above certify that formal
consents was not required as we used entirely anonymized
images from which the individual cannot be identified. Ad-
ditionally, the patient’s names, initials, hospital or social se-
curity numbers, dates of birth or other personal or identify-
ing information was not used or mentioned anywhere in the
manuscript.
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