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Spontaneous pneumomediastinum (SPM), pneumothorax (PNX) and subcutaneous emphy-
sema are rare complications of COVID-19 pneumonia. In this paper we describe 3 cases
of COVID-19 pneumonia complicated by SPM with or without PNX. Patient 1 was a 56-year-
old woman whose medical history was significant for chronic leukemia. She presented with
typical clinical signs of COVID-19 pneumonia and after 2 weeks of hospitalization she devel-
oped SPM and subcutaneous emphysema. The management of pneumomediastinum (PNM)
was conservative and follow-up computed tomography showed resolution of PNM. Patient
2 was a 67-year-old man presenting with fever, cough and dyspnea. Computed tomography
pulmonary angiography was performed after 2 weeks of hospitalization and showed bilat-
eral peripheral consolidations together with massive PNM and right-sided PNX. Thoracic
drainage catheter was inserted in his right chest. Despite all supportive care, the patient
succumbed to illness. Patient 3 was a 74-year-old man who was admitted to our hospital
with COVID-19 pneumonia and spontaneous right-sided PNX. A thoracic drainage catheter
was inserted immediately and then removed after ten days which has led to progression of
subcutaneous emphysema, PNX and newly diagnosed PNM. Patient was carefully monitored
for the next 2 weeks. Follow-up chest x-ray showed regression of PNM and PNX. SPM, PNX
and subcutaneous emphysema are rare complications of COVID-19 pneumonia. Increased
alveolar pressure and diffuse alveolar injury in severe COVID-19 pneumonia may make the
alveoli more prone to rupturing which leads to gas dissemination along the peribronchovas-

* Competing interests: The authors declare that they have no known competing financial interests or personal relationships that could
have appeared to influence the work reported in this paper.

* Corresponding author.

E-mail address: masharadeljak@hotmail.com (M.R. Protrka).
https://doi.org/10.1016/j.radcr.2021.07.089
1930-0433/© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2021.07.089
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
mailto:masharadeljak@hotmail.com
https://doi.org/10.1016/j.radcr.2021.07.089
http://creativecommons.org/licenses/by-nc-nd/4.0/

3238

RADIOLOGY CASE REPORTS 16 (2021) 3237-3243

cular sheath to the mediastinum. Most cases of SPM and PNX resolve with conservative

management.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

A new coronavirus identified on samples of the airways
named severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) first appeared in Wuhan in China in Decem-
ber 2019 and is quickly spreading worldwide. World Health
Organization officially named this disease Coronavirus Dis-
ease 2019 (COVID-19) in February 2020 [1]. COVID-19 pneu-
monia represents a major challenge for intensive care units
mainly because of the high number of admission to inten-
sive care units, the prolonged time of hospitalization and in-
creased mortality often due to comorbidities [2] .

The main clinical signs during COVID-19 pneumonia are
fever, cough, sputum and dyspnea occurring on the first day of
infection [3]. Other symptoms such as myalgia, diarrhea and
nausea are frequently reported [4,5]. Some patients present-
ing with severe dyspnea and hypoxemia may rapidly develop
acute respiratory distress syndrome, respiratory failure and
consequently multiple organ failure [6].

The primary findings of COVID-19 on chest radiographs
and computed tomography (CT) are those of atypical or or-
ganising pneumonia. The most frequent findings are airspace
opacities, described as consolidation or ground glass [7]. The
distribution is most often multifocal, predominantly periph-
eral and basal [8]. Other CT findings are crazy paving appear-
ance, inter/intralobular septal thickening, airspace consolida-
tion, bronchovascular thickening in the lesion and traction
bronchiectasis [9]. Pleural effusion is rare [10]. Chest CT is not
used to diagnose COVID-19 but plays an important role in as-
sessing complications.

Commonly reported pulmonary complications in patients
with COVID-19 viral pneumonia are acute respiratory distress
syndrome, pulmonary embolism, spontaneous pneumome-
diastinum (SPM) and pneumothorax (PNX) [11-13]. Although
SPM and PNX are rare in viral pneumonia such as SARS-
CoV-2 lung infection [14], until this day these rare pulmonary
complications have been increasingly reported in literature
[6,8,13,15]. The development of acute or worsening dyspnea
is suspicious for the presence of SPM or PNX [16].

In the terms of COVID-19 pandemic our hospital was re-
organized to care for patients who developed severe COVID-
19 pneumonia. In this report we present 3 clinical cases
of SPM with or without PNX associated with COVID-19
pheumonia.

Case presentation 1

A 56-year-old woman presented to the emergency room with
7 days of fever at 39.2°C, increasing cough and shortness of
breath. She complained of headache and nausea. The patient

Fig. 1 - (Patient 1): Admission chest x-ray showing bilateral
patchy infiltrates consistent with COVID-19 infection.

was diagnosed with COVID-19 on the basis of RT-PCR analysis
of sputum samples.

Her medical history was significant for chronic lympho-
cytic leukemia which has been managed by a hematologist.
She denied tobacco or alcohol use. Her physical exam revealed
a middle-aged woman who appeared short of breath. She had
a low grade fever of 37°C, blood pressure was 120/70 mmHg
and pulse was 85 beats per minute (bpm). Her oxygen satura-
tion was 75 % on room air, improving to 94 % on 15L/min non
rebreather mask. The rest of her physical exam was within
normal limits. Her labs were remarkable for white cell count
of 14.8 x 10 [9]/L, low blood sodium levels with 124 mmol/L, el-
evated levels for aspartate aminotransferase (55 U/L, normal
range 8-30 U/L) and slightly elevated levels for C- reactive pro-
tein (13,9 mg/L, normal range less of 5 mg/L). Her hemoglobin
rate was low at 110 g/L. She had normal kidney function with
urea at 7,7 mmol/L and creatinine at 52 mmol/L.

At admission her chest x-ray was remarkable for bilat-
eral patchy infiltrates with basal predominance (Fig. 1). She
was started on azithromycin, corticosteroids, low molecular
weight heparin and intravenous paracetamol for short-term
treatment of fever. She remained stable on non-invasive sup-
plemental oxygen requiring 12-15 L/min. On hospital day 14,
the computed tomography pulmonary angiogram (CTPA) was
performed to exclude pulmonary embolism. CTPA was neg-
ative for pulmonary embolism but revealed bilateral ground-
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Fig. 2 - (Patient 1): Chest CT showing diffuse ground-glass opacities with interlobular and intralobular septal thickening
producing a crazy-paving appearance characteristic of typical COVID-19 pneumonia. Low-to-medium abundant

pneumomediastinum.

glass opacities with interlobular and intralobular septal thick-
ening. In posterobasal segments of both lungs peripheral con-
solidations were described together with bronchiectasis. Be-
sides bilateral infiltrates suggestive of COVID-19 infection, we
found pneumomediastinum (PNM) with a small subcutaneous
emphysema in the right axillary region of lateral thoracic wall
(Fig. 2). No PNX was observed, the patient was considered to
have SPM because no other sources of mediastinal air could
be identified. Thoracic surgeon suggested conservative man-
agement of this rare complication which included monitor-
ing of respiratory rate, oxygen saturation and blood pressure.
Next day repeated chest x-ray demonstrated the bilateral infil-
trates, PNM and subcutaneous emphysema in the neck (Fig. 3).
By day 37 the patient’s temperature had recovered to normal
and her cough had improved. Follow-up chest x-ray and CT re-
vealed resolution of previous PNM and reduction of parenchy-
mal consolidation and the patient was discharged for outpa-
tient follow-up (Fig. 4).

Case presentation 2

A 67-year-old man was transferred from another hospital to
our emergency room with high fever, cough and dyspnea. RT-
PCR analysis of COVID-19 was positive a week ago before the
admission. His medical history was significant for hyperten-
sion. Clinical examination found a mildly tachypneic patient
with oxygen saturation at 81 % in ambient air, a heart rate of 80
bpm and blood pressure at 185/110 mm Hg. After antipyretic
treatment in the previous hospital, on presentation his tem-
perature was 36,2°C. The rest of his physical exam was with
no abnormalities. Laboratory studies showed white blood cells

Fig. 3 - (Patient 1): Chest x-ray showing bilateral infiltrates,
left-sided pneumomediastinum and subcutaneous
emphysema in the neck.

level of 13,7 x 10°/L, C- reactive protein at 101,9 mg/L, high lev-
els of all liver enzymes and low sodium levels at 135 mmol/L.

He was started on low molecular weight heparin, corticos-
teroids, antibiotics and antihypertensive therapy. His oxygen
saturation improved to 93 % after applying an oxygen mask.
On the 14th day of hospitalization CTPA was performed. Bi-
lateral peripheral consolidations comprising about 40 % of
lung parenchyma were described together with massive PNM
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Fig. 4 - (Patient 1): Follow-up chest x-ray demonstrating
complete resolution of pneumomediastinum and
subcutaneous emphysema.

Fig. 5 - (Patient 2): Right-sided pneumothorax,
pneumomediastinum and bilateral infiltrates.

from the level of aortic arch to heart base and right-sided PNX
(Fig. 5).

Thoracic drainage catheter was inserted in the right chest
and follow-up chest x-ray was performed showing a station-
ary aspect of the lesions especially in peripheral distribution,
right-sided PNX and left PNM (Fig. 6). Despite combined an-

Fig. 6 - (Patient 2): Pneumomediastinum along the left heart
border and right-sided pneumothorax. Diffuse patchy
infiltrates consistent with COVID-19 pneumonia.

tiinflammatory drugs and supportive care unfortunately the
patient succumbed to illness 2 weeks after the admission.

Case presentation 3

A 74-year-old man was admitted to our hospital after being
previously diagnosed with COVID-19 pneumonia and spon-
taneous right-sided PNX in another local hospital. He com-
plained of high fever (40°C), shortness of breath and cough for
the last ten days. His medical history was positive for arte-
rial hypertension. He was diagnosed with prostate and blad-
der cancer and treated with chemotherapy and radiotherapy.
He had no history of cigarette smoking and alcohol use. On ad-
mission, clinical examination found a tachypneic patient with
oxygen saturation at 86 % before applying an oxygen mask,
the blood pressure of 160/90 mm Hg and a pulse rate of 102
bpm. His laboratory studies were remarkable for white cell
count of 13,4 x 10°/L. His D-dimer was 3,91 mg/LFEU and C-
reactive protein was 81,2 mg/L.

His initial chest x-ray was remarkable for bilateral infil-
trates and right-sided PNX (Fig. 7). A thoracic drainage catheter
was inserted immediately and the patient was admitted to
intensive care unit where he was started on corticosteroids,
antibiotics, low molecular weight heparin, antihypertensive
therapy and high flow nasal oxygen therapy. After ten days
the thoracic drainage catheter was removed which has led
to severe progression of subcutaneous emphysema and the
patient was referred to chest CT scan. Chest CT showed bi-
lateral peribronchovascular and peripheral zones of ground-
glass opacification and consolidations, severe PNM, subcuta-
neous emphysema and right-sided PNX (Fig. 8). According to
the thoracic surgeon there was no need for surgical treatment
of PNX. Patient was carefully monitored for the next 2 weeks.
His respiratory status improved over time and his supple-
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Fig. 7 - (Patient 3): Admission chest x-ray demonstrating
extensive bilateral patchy infiltrates and right-sided
pneumothorax.

Fig. 9 - (Patient 3): Resolution of pneumothorax and
pneumomediastinum. Partial regression of subcutaneous

tal i t dually d d. His follow-
mental oxygen requirements gradually decreased. His follow emphysema.

up chest x-ray showed regression of PNM and PNX (Fig. 9).
He was discharged after a month of hospitalization in stable

condition.
PNM is the presence of extraluminal gas within the me-
diastinum. It can be spontaneous or traumatic. Traumatic
Discussion PNM is primarily caused by chest trauma, mechanical ven-
tilation, cardiothoracic surgery and esophageal perforation
SPM, PNX and subcutaneous emphysema are rare complica- [17,18]. SPM can be primary where no underlying lung disease
tions of SARS-CoV-2 lung infection. is present or secondary in which an underlying lung or air-

Fig. 8 - (Patient 3): Extensive subcutaneous emphysema, pneumomediastinum and right-sided pneumothorax. Bilateral
ground-glass opacities and consolidations.
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way disease that predisposes to air leak is present. Asthma or
cystic fibrosis are examples of secondary spontaneous pneu-
momediastinum [16]. Spontaneous alveolar leakage is rare in
viral pneumonia. An incidence of 11,6 % had been previously
reported in terms of SARS outbreak, but a lower incidence of
0,72 % has been reported in patients with COVID-19 pneumo-
nia [6].

Although the exact mechanism of SPM is still the object of
many research, it is hypothesized to be a result of diffuse alve-
olar damage together with an increased intra-alveolar pres-
sure [6]. Increased alveolar pressure and diffuse alveolar in-
jury are common in patients with severe COVID-19 pneumo-
nia which may make the alveoli more prone to rupturing, es-
pecially as patients often have a pronounced cough [14]. This
pathophysiological process of alveolar rupture is known as
Macklin effect [19]. Alveolar rupture leads to gas dissemina-
tion in the peribronchovascular space up to pulmonary hilum
and the mediastinum. As the pressure in the mediastinum
rises, the gas escapes to the neck resulting in subcutaneous
emphysema or into the pleural cavities causing pneumotho-
rax. Occasionally the air may escape through the thoracicinlet
and cause subcutaneous emphysema [6], described in 2 of our
patients. Subcutaneous emphysema in supraclavicular fossa
may be the first clinical sign of PNM leading to the importance
of careful review of this region on chest radiographs [13].

Recent studies showed that PNM is more likely to occur in
patients with advanced stage of disease and extensive pul-
monary lesions, leading to worse outcome [15]. However, SPM
can also occur without the presence of extensive lung involve-
ment with good clinical outcome and recovery [20].

In conclusion, SPM is usually a self-limiting disease with no
specific treatment necessary, as described in 2 out of 3 of our
patients. However, it can potentially cause severe circulatory
and respiratory pathology and should be monitored closely as
a possible aggravating factor in the prognosis of patients with
COVID-19 pneumonia [16].

Patient consent

Approved by the local institutional review board (IRB). Because
of the retrospective nature of the data analysis, the IRB waived
the need for a signed informed consent.
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