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Abstract. A 62-year-old man with COVID-19 had PS for fever, coughing, and breathlessness. Two days
after therapy, the patient’s clinical condition worsened. X-ray and CT showed pneumomediastinum,

emphysema and pneumothorax. The patient was intubated and subjected to conservative therapy. The

patient was dis-charged after about 20 days. Radiological imaging plays a key role in the proper diagnosis

and treatment of COVID-19 patients with related complications.
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Introduction

The first cases of acute respiratory syndrome due
to SARS-CoV-2 were described in 2019 in China.
On February 12, 2020, WHO named this disease
COVID-19 (1), and on March 11 the pandemic was
declared. Symptoms may present in mild form with
fever, dry cough and myalgia or evolve in dyspnea, hy-
poxemia, ARDS, respiratory failure and death (2).

The most common complications of COVID-19
are ARDS, pulmonary embolism, pneumothorax, and
less frequently pneumomediastinum (3,4) isolated or
combined with pneumothorax, pneumopericardium or
subcutaneous emphysema (5).

CT and chest X-ray are important to diagnose
and to differentiate the clinical stage.

We reported a case of male patient with SARS-
CoV-2 infection complicated by pneumomediastinum,
pneumothorax and subcutaneous emphysema.

Case presentation

A 62-year-old man went to emergency room with
a fever of 39 °C, dry cough and breathlessness.

The patient was diagnosed with Sars-CoV-2
infection based on RT-PCR analysis of sputum.

He had chronic lymphatic leukemia. He denied
the use of tobacco. Pressure was 120/70 mmHg and
oxygen saturation was 75 % in ambient air, improving
to 94 % with 15L/min of O2. The first chest X-ray
showed areas of parenchymal thickening bilaterally,
interstitial thickening and lower lobes consolidation
(Fig.1).

The treatment was azithromycin, corticosteroids,
LMWH and paracetamol. After two days patient de-
veloped hypothermia and hypotension. The second
chest X-ray showed pneumomediastinum (PM) and
bilaterally subcutaneous emphysema from laterocer-
vical region to upper thoracic wall with right apical
pneumothorax (PNX). The patient was intubated and
a control CT confirmed the X-ray finds: areas of pa-
renchymal consolidation with bronchogram aerial,
pulmonary hepatitis and bilaterally “ground-glass” ar-
eas and interstitial thickening. Conservative therapy
was used by thoracic surgeon. (Fig.2A-B).

After 4 days, rate of subcutaneous emphysema
and pneumomediastinum decreased (Fig.3). The pa-
tient’s condition resolved almost completely after
about 20 days and was discharged with home therapy.
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Figure 2. Chest X-ray (A) and CT (B) show pneumomediastinum, pneumothorax and emphysema of soft tissue.

Discussion

Pneumomediastinum means free air in mediasti-
nal cavity. (6)

It can be classified as spontaneous (SPM) or trau-
matic. The causes of traumatic PM are mechanical

ventilation, chesty trauma or iatrogenic injury. Sponta-
neous PM may be classified as primary, if no underly-
ing lung disease is present, or secondary, in which there
is a pathology as asthma or cystic fibrosis.

PM can also be classified as benign or malig-
nant. Benign PM can quickly evolve into malignant
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Figure 3. CT of patient after 4 days of conservative therapy

condition. (7) An example is when the intramediasti-
nal pressure increases without escape: the air can only
find an escape route in the neck, in retroperitoneum
or bilateral pleural cavities causing bilateral PNX.
Malignant PM can lead to mechanical obstruction of
heart and blood vessels. PM is considered a rare occur-
rence (8). The majority are men (76%) (9) and is more
frequent in children (1/800 to 1/15 500) because they
have more lax mediastinal tissue to makes air migra-
tion simple.

The pathophysiology of SPM is based on the
Macklin phenomenon (10): it is described in three
stages.

The first phase consists of the alveolar rupture. The
alveoli have pores between the adjacent walls to the
air passage. Marginal alveoli in pulmonary bases don’t
have pores, so they can release air into the connective
tissue sheath. When a sudden increase intrathoracic
pressure occurs, there is alveoli overdistension: pres-
sure gradient can break the marginal alveoli, causing
interstitial pulmonary emphysema. The final stage is
pneumomedistinum, when air reaches mediastinal
structures. Causes of increase intrathoracic pressure
are cough, vomiting, or asthmatic attacks.

Vessels also contribute to the process. During
forced exhalation, the venous return is reduced, so
reduce pulmonary vessels size, but fine-expiratory
alveolar pressure is higher than normal. The conse-
quence is huge increase of pressure gradient, rupture

of the sheath and PM.

Studies suggest that immune dysregulation
SARS-CoV-2 correlated could be a cause of lung le-
sions of ARDS. (11,12). Fox et al (13) published a
series case of autopsies COVID-19: the most impor-
tant finding was widespread alveolar damage with a
mononuclear response around small thrombosis ves-
sels. Cytokine-mediated inflammatory unregulated
causes significant alveolar damage, so the alveolar wall
is prone to rupture, exacerbated by coughing. Our pa-
tient had a remarkable cough during last weeks before,
an important trigger point to breaking wall, in alveoli
subjected to inflammatory stress, probably related to
his hematological pathology.

Radiological imaging plays an important role in
evaluating the course COVID-19 infection, especially
in patients with unexplained clinical deterioration, to
choose patient’s management. (15,16).

Chest X-rays are the first imaging and often sug-
gest diagnosis by showing linear or curvilinear light
outlining mediastinal contours.

The most frequently side of PNX is right in
38.1%. It is related to tracheal bifurcation anatomy:
right bronchus is more vertical and shorter than the
left. Our patient had a thin layer of PNX in the anti-
clive LSD, at the top of the LID.

CT is useful for establishing or confirming the
diagnosis. It may also provide additional diagnostic in-
formation such as pnemomediastinum.

The imaging characteristics of COVID-19 pneu-
monia is related to stage of disease. In first phases
reticulum-nodular alterations are frequent. After, there
are bilateral opacity of multi-lobe ground glass (GGO)
with peripheral distribution. Thickening of septum,
overlapping solidification on GGO, bronchiectasis
and fibrotic lesions are other type of imaging that oc-
cur above time. The next evolution is consolidation of
GGO with usually distribution bilateral, peripheral
with medium/lower predominance.

The Macklin effect, in first stages of SPM, on CT
appears as air linear collections contiguous to bronchopul-
monary sheaths. If really there is a correlation between
the degree of alveolar damage and PNM, then it would
be more present in patients with large lung lesions with
a worst outcome. In literature (14,15,16) most patients
with PNM have extended lung injuries, as our patient.
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About 70% of patients with SPM get complicated
in SCE because mediastinal pressure is reduced thanks
to air passage to subcutaneous tissue (14). The most fre-
quent localization is the neck, with crackles noises, be-
cause the visceral layer of deep cervical fascia continues
into mediastinum. The free air can also spread to face,
abdomen, perineum, pericardial tissue causing pneu-
mopericardium, (17,18) to spinal canal causing pneum-
orrhea, (19,20) to pleural cavities causing PNX (21,7).

Our male patient developed SPM, PNX and SCE
after 2 day of hospitalization without invasive or non-
invasive positive ventilation, history of hypertension,
diabetes, smoking history, lung disease

That suggest there is an inherent component in
COVID-19 infection that predisposes to air leakage,
which can precipitate without alveolar pressure in-
crease factors (22).

The radiologist should communicate the imag-
ing finding to the clinical doctor as soon as possible to
some changes in respiratory management.
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