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COVID-19 Pneumonia—Literature Review
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Abstract. Asthe COVID-19 pandemic progresses, awareness of uncommon presentations of the disease increases.
Such is the case with pneumothorax and pneumomediastinum. Recent evidence suggested that these can occur in the
context of COVID-19 pneumonia, even in the absence of mechanical ventilation-related barotrauma. We present two
patients with COVID-19 pneumonia complicated by pneumomediastinum. The first patient was a 55-year-old woman who
developed COVID-19 pneumonia. Her clinical course was complicated by pneumothorax and pneumomediastinum, and,
unfortunately, she died 2 days following the admission. The second patient was a 31-year-old man who developed a small
pneumomediastinum and was managed conservatively. He had a spontaneous resolution of the pneumomediastinum
and was discharged 19 days later. None of our patients required invasive or noninvasive positive pressure ventilation. We
performed a literature review of COVID-19 pneumonia cases that developed pneumothorax, pneumomediastinum, or
both. The analysis showed that the latter had high mortality (60%). Thus, it is necessary to pay attention to these
complications as early identification and management can reduce the associated morbidity and mortality.

INTRODUCTION

Both pneumothorax and pneumomediastinum are known
complications of mechanical ventilation due to intubation.’?
Nonetheless, even without barotrauma involved, pneumothorax or
pneumomediastinum, or more rarely both, can be present in the
context of COVID-19.3“ Herein, we report two cases of patients
infected with SARS-CoV-2, who developed pneumomediastinum,
and one of them also presented pneumothorax. We also per-
formed a relevant literature review using the Scopus database.

CASE DESCRIPTIONS

The first case was a 55-year-old woman with a past medical
history of hypertension, uncontrolled bronchial asthma in-
terspersed with periods of inactivity, and morbid obesity. She
presented to the emergency department (ED) with 7 days of
marked dyspnea, chest pain, and dry cough. Previously, she re-
ceived outpatient treatment with prednisone and dexamethasone
every 8 hours for 5 days. On admission, her vital signs showed
tachypnea (22 breaths/minute), with high temperature (38.2°C),
increased heart rate (110 beats/minute), and 85% saturation. On

physical examination, she had bilateral basal crackles and periph-
eral cyanosis. Laboratory results showed an elevated C-reactive
protein (CRP) of 2.66 mg/dL (normal range 0-0.50 mg/dL). Her
blood count showed leukocytosis (30,270 cells/ul) with
a lymphocyte count of 1,210 cells/uL. The patient was reactive to
the COVID-19 IgG/IgM rapid test. Non-contrast chest computed
tomography (CT) showed some ground-glass opacities of periph-
eral subpleural location, associated with multiple areas of consoli-
dation in posterior segments of both lower lobes, with the presence
of pneumothorax (approximately 20%) and pneumomediastinum
(Figure 1A and B). She received treatment with azithromycin, cef-
triaxone, hydrocortisone, and supplemental oxygen with a reservoir
mask. She did not receive noninvasive positive pressure ventilation.
The pneumothorax and pneumomediastinum were managed
conservatively. However, despite the support measures, the pa-
tient died from respiratory failure 2 days after admission.

The second case was a 31-year-old man with a past medical
history of chronic gastritis and hypercholesterolemia in con-
trol, who presented to the ED with 6 days of dyspnea, general
malaise, dry cough, and continuous fever for 4 days. On ad-
mission, tachypnea (22 breaths/minute), high temperature
(88.5°C), normal heart rate (94 beats/minute), and saturation of
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Ficure 1. (A) Axial image and (B) coronal reconstruction showing pneumothorax (thin arrow) and pneumomediastinum (thick arrow) in case 1. (C)

Axial image showing a small pneumomediastinum (thick arrow) in case 2.
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Table 1 presents a summary of case reports of patients
infected with SARS-CoV-2 who presented pneumothorax,
pneumomediastinum, or both. Seventeen reports describing
20 patients were found. In total, half of the patients pre-
sented a favorable evolution (50%; 10/20), whereas 30%
(6/20) died. Follow-up was not reported in four patients. It is
important to note that subcutaneous emphysema was a
radiological finding present in 35% (7/20) of the patients, two
in pneumothorax,'®'® three in pneumomediastinum,*””
and two in both.'®'® The treatment for COVID-19 was vari-
able. Nevertheless, for the management of pneumothorax or
pneumomediastinum, some patients (40%; 8/20) required a
chest tube drainage,®'8'924 others (5%; 1/20) also required
needle aspiration,?* and thoracoscopy and bleb resection
were required in two (10%) cases of persistent or recurrent
pneumothorax.?® The remaining patients were either man-
aged conservatively or not reported.

In those patients with pneumothorax, the majority were male
(88.8%; 8/9), and 55.5% (5/9) had some comorbidities. Fever
was the most frequent symptom on admission (66.6%; 6/9).
Furthermore, the majority presented a favorable evolution
(565.5%; 5/9), with those with the highest number of associated
comorbidities having the worst evolution (22.2%; 2/9). Follow-
up was not reported in one patient. Pneumothorax may also
present as a late sequel to COVID-19.%" Although most cases
report spontaneous pneumothorax, tension pneumothorax is
also a possible complication.?®2* Bulla associated with pneu-
mothorax is reported in two patients.'®?* Some authors con-
sider the rupture of a bulla to be the cause of spontaneous
pneumothorax.®

Of the pneumomediastinum cases, male gender was the
most affected (66.6%; 4/6), and only 33.3% (2/6) presented
any associated comorbidity. However, in 50% of the cases,
the risk factors were not reported. In 83.3% (5/6), fever was
reported as the most frequent symptom, and one patient did
not present any symptoms. The evolution was favorable in
50% of the cases.

Of the patients who presented pneumothorax and pneu-
momediastinum at the same time, most of the patients were
male (60%; 3/5), and 40% (2/5) had some associated
comorbidity. Fever was the most frequent symptom (100%),
followed by dyspnea (80%) and cough (60%). Death was in-
evitable in 60% (3/5) of the patients.

Some limitations that we can point out are that certain ar-
ticles that are not indexed in Scopus could not be included in
our review. However, we decided to use Scopus because it
contains all the documents included in MEDLINE,?® ensuring
not only quantity but also quality of the documents. Further-
more, we only considered articles written in English. Our lit-
erature review was last updated on July 3, finding 32 results,
of which only 17 are case reports. To enable the reproducibility
of our review, we display our search query: (TITLE-ABS
{*2019-nCoV” OR “COVID-19” OR “NCOVID-19” OR “HCoV-
19” OR “SARS-nCoV” OR “SARS-CoV-2” OR “severe acute
respiratory syndrome coronavirus 2”} OR TITLE-ABS {coro-
navirus W/2 [wuhan OR china OR novel OR pneumonia]}) AND
(TITLE-ABS [pneumomediastinum OR pneumothorax]) AND
(LIMIT-TO [PUBYEAR, 2020]).

In conclusion, pneumothorax and pneumomediastinum are
possible complications of COVID-19 pneumonia, causing
acute decompensation that can worsen the prognosis of pa-
tients, especially those with underlying lung diseases.
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