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a b s t r a c t 

The beta-coronavirus discovered in Wuhan in 2019 (COVID-19) provokes a series of affec- 

tions from mild symptoms to life-threatening complications. There is evidence that asso- 

ciates the disease to spontaneous pneumothorax, however, the mechanism is unknown. 

The patient was a 45-year-old male with previous pneumonia due to COVID-19 who was 

attended the emergency department, where chest radiography was taken, confirming the 

diagnosis of right pneumothorax. However, the patient developed a new episode of pleu- 

ritic pain three days later, and a new radiograph showed left pneumothorax requiring a 

new chest tube. The simple tomography shows intraparenchymal bullae in the apical re- 

gion of both lungs. The patient was kept under observation, and when improving, both 

endopleural chest drains were removed, and the patient was discharged. Spontaneous bi- 

lateral pneumothorax is a rare and potentially life-threatening complication. Identifying 

pulmonary bullae in patients with COVID-19 could be an early sign for these patients to 

develop spontaneous pneumothorax. 
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Introduction 

Coronavirus disease-19 (COVID-19) is an infection caused by
the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV2), a new virus identified in Wuhan in 2019 and spread all
over the world. Its clinical presentation varies from an asymp-
tomatic state to a severe disease that causes sepsis, mul-
tiorgan failure, acute respiratory distress syndrome (ARDS),
among others [1 ,2] . It has been reported that the presence
of spontaneous pneumothorax, caused by bacteria Mycobac-
terium and viruses like the human immunodeficiency virus, is
related to the formation of subpleural bullae [3] . 

Pneumothorax related to SARS CoV-2 infection is rare, re-
porting from 0.66% to 1% among the cases [4 ,5] . So far, spon-
taneous pneumothorax’s formation mechanism remains un-
known in patients with active infection or as a sequel of
COVID-19, but it has been linked to pulmonary bullae forma-
tion. Within this article, we described a case of spontaneous
bilateral pneumothorax development in a patient with pre-
vious mild symptoms due to SARS-CoV2 infection with the
posterior development of pulmonary bullae and treated satis-
factorily in a second-level hospital in Mexico City. 

Case 

This study reports a 45-year-old male with a clinical history of
arterial hypertension treated with losartan and no immuniza-
tions history against SARS-CoV-2. The patient counts on previ-
ous pneumonia symptoms starting on April 26, 2021, handled
with ceftriaxone and azithromycin under suspect of bacterial
pneumonia, then no improvement occurred, thereby a poly-
merase chain reaction test for COVID-19 was done, confirming
the infection on May 2, 2021. The patient showed mild symp-
toms controlled with paracetamol and had a clinical recovery
2 weeks later. 

On May 30, 2021, the patient had a wet cough moderate
pleuritic chest pain, mainly on the right hemithorax, and 24
hours later, the patient had sudden dyspnea, decreasing oxy-
gen saturation to 88%. The patient went to a private doctor,
who prescribed intramuscular betamethasone and salbuta-
mol with no signs of improvement. On June 2, the patient pre-
sented dyspnea at rest, tachycardia (115 beats/minute), and
an increasing thoracic pain of severe intensity on the right
hemithorax, so the patient came to the Emergency Depart-
ment in our hospital. 

When admitted, the patient had an O 2 Saturation of 80%
and tachycardia (112 beats/minute), we administrated supple-
mentary oxygen with a mask to 6 liters per minute, and a chest
x-ray in 2 projections was taken, showing a right pneumoth-
orax about 30% ( Fig. 1 A); therefore, we placed a chest drain
through getting symptomatic recovery. On June 5, three days
after the patient’s admission, sudden dyspnea presents again,
along with moderate pleuritic pain in the left hemithorax and
a drop of O2 Sat to 82%. A new chest x-ray showed a new pneu-
mothorax on the left side. Thus, the patient had a second chest
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drain implanted (see Fig. 1 B). When the patient was admitted,
the laboratories showed leukocytosis of 11,400/mm 

3 with neu-
trophilia of 89% and reactive protein C > 90 mg/L, and the rest
of the laboratory results were within normal parameters. Nei-
ther ferritin, interleukin-6, nor other inflammation parameter
was taken. 

The patient continued with supplementary oxygen by
nasal prongs to 3 L/minute keeping O2 Saturation > 94% with
a gradual reduction of both pneumothoraxes. A simple to-
mography was taken on June 12 (see Fig. 1 C), which showed
the reduction of left pneumothorax, irregular interlobular sep-
tal thickening in lungs, left basal consolidation, and 2 intra-
parenchymal bullae on the posterior apical region of both
lungs (largest bulla was in the left lung with a size of 6 × 4 cm).
According to the thorax radiograph dated June 17 (13 days af-
ter the admission), there was a re-enlargement of pulmonary
parenchyma and a pneumothorax resolution ( Fig. 1 D). Conse-
quently, the decision was to remove both chest drains, and the
patient was discharged. 

We continued monitoring the patient through outpatient
services. We did a new thorax tomography a month later
( Fig. 1 E), which reported: fibrotic scars in the right pulmonary
parenchyma and a bulla in the posterior apical segment of
roughly 3 × 2 cm in the left lung. 

Discussion 

The presence of a bilateral spontaneous pneumothorax after
a severe disease for COVID-19 in our patient coincides with
the reported cases in Mexico and the world [2 ,6–8] . Spontaneous
pneumothorax is an idiopathic pathology not related to traumas
or iatrogenesis. 

Additionally, other risk factors for the presentation of
primary spontaneous pneumothorax have been documented
in the literature, such as male sex, tall stature, a history of
smoking [9] , and a family history of pneumothorax about
FLCN gene mutation [10] as well as related diseases including
Birt-HoggDube syndrome, Marfan syndrome, vascular Ehlers-
Danlos syndrome (type IV), alpha-1 antitrypsin deficiency,
tuberous sclerosis complex/lymphangioleiomyomatosis,
Loeys-Dietz syndrome, cystic fibrosis, homocystinuria, cutis
laxa, among others [10] . The presence of lymphopenia and the
elevation of inflammation markers such as C-reactive protein,
lactic dehydrogenase, ferritin, D-dimer, and interleukin 6 have
even been reported in patients who develop spontaneous
pneumothorax with a history of COVID-19 pneumonia [4] 

Records show that spontaneous pneumothoraxes are of-
ten associated with a subpleural bullae breakdown [11] . A
pathological piece taken from a patient who received bullec-
tomy as a treatment for pneumothorax due to COVID-19 re-
vealed fibrosis, vascular congestion, and data of restorative
changes as deposits of hemosiderin, fibrin collections, and oc-
casional fibromyxoid plugs with airspaces [12] . Evidence indi-
cates that formation and subsequent bullae breakdown could
be the main reason for COVID-19 related pneumothorax cases
[13] . 

It has been suggested that the cause of pneumothorax de-
velopment in patients infected with COVID-19 is a rise in the
). 
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Figure 1 – Findings of bilateral pneumothorax progression. (A) Simple anteroposterior thorax radiograph that shows the 
complete collapse of the right lung (arrows) and displacement of the mediastinal structures to the contralateral side is 
observed. (B) Simple posteroanterior thorax radiograph that shows the right chest drain accessing the fifth intercostal space 
and left chest drain in the sixth intercostal space ( ∗). White arrows show the pulmonary parenchyma’s line with evidence of 
pneumothorax on both sides. (C) Simple tomography of thorax with irregular interlobular septal thickening mainly in the 
right lung, the left lung with an intraparenchymal bulla in the posterior apical region around 6 × 4 cm (white arrow). (D) 
Posteroanterior radiograph showing a pneumothorax resolution after removing both chest drains. E) Simple thorax 

tomography a month later, there are fibrotic scars in right pulmonary parenchyma, a bulla in the posterior apical segment of 
left lung decreasing to roughly 3 × 2 cm (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

inflammatory response with ischemic damage within the pul-
monary parenchyma, jointly to the rise of respiratory effort
and the resulting cough contributing to micro-injuries forma-
tion, which produces bullae formation and their breakdown
influencing then a pneumothorax [2 ,6 ,12 ,14] . 

On the other hand, other risk factors for primary spon-
taneous pneumothorax have been registered, such as being
male [9] and the elevation of inflammatory markers like the C-
reactive protein and lactic dehydrogenase [4] , which are some
of the risk factors presented in our patient. 

Most reported pneumothorax cases are treated satisfacto-
rily by implanting a chest drain [2 ,12 ,15] . In this case and the
previous case registered in Mexico, a chest drain was required,
and it was removed when the patient improved, with no data
showing a thoracic or pulmonary pathology through the to-
mography for control [7] . 
More evidence is necessary to establish the incidence of
pneumothorax and some guidelines for its specific treatment.
Efforts made through vaccination campaigns have shown pos-
itive effects, but we need time to know if the number of com-
plications will decrease in the short and long terms, specif-
ically for pneumothorax that, even though it presents a low
incidence, it is a complication that requires urgent treatment
to preserve life. 

Conclusion 

Bilateral spontaneous pneumothorax is a pathology that must be
considered in patients with sudden dyspnea and pneumonia
for COVID-19. The pulmonary inflammatory process during
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pneumonia for COVID-19 could be the root of the formation
of lung bullae and afterward of spontaneous pneumothorax
due to its breakdown. More subsequent studies must be done
to define the mechanism of bullae formation linked to SARS-
CoV2 and explain predictor factors and create an effective di-
rected therapy. 

Patient consent statement 

Written informed consent was obtained from the patient. 
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