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Case report 
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A B S T R A C T   

As the number of COVID-19 cases emerge, new complications associated with the disease are recognized. We 
present three cases of spontaneous pneumothorax in patients with COVID-19. They show that a pneumothorax 
can occur during different phases of disease, in patients without a pulmonary disease history and is not neces-
sarily associated to positive pressure ventilation or severity of COVID-19. Although the exact causative mech-
anisms remain unknown, this observation might imply that extensive alveolar destruction due to COVID-19 may 
lead to bulla formation resulting in subsequent pneumothorax.   

1. Introduction 

Several recent autopsy studies published showed that vascular dis-
ease, diffuse alveolar damage and lymphocyte infiltration are present in 
lungs of patients that succumbed to COVID-19 disease [1,2]. We hy-
pothesize that those pathological findings associated with COVID-19 
pneumonitis may lead to bulla formation and thereby redispose to 
spontaneous pneumothorax. Here, we present three subsequent cases of 
sudden respiratory deterioration caused by primary spontaneous pneu-
mothorax in COVID-19 patients. 

2. Case reports 

The first patient, a 63-year old man with no history of pulmonary 
disease, had been admitted for a confirmed Coronavirus Disease 2019 
(COVID-19) pneumonia with symptoms of dyspnea, cough and fever for 
15 days. During the admission, he required oxygen suppletion with High 
Flow Nasal Cannula for severe respiratory distress. Eleven days after 
discharge, after an initially prosperous recovery, he returned to hospital 
with thoracic pain and dyspnea. Chest X-ray showed a pneumothorax 
and a persistent perihilar consolidation (Fig. 1A). At readmission, an 
intercostal thoracic tube was placed, which was removed after pleural 
talcage five days later (Fig. 1B). The patient was discharged the 

following day in good clinical condition. 
The second patient, a 76-year old man with a history of centrilobular 

emphysema, was brought in after outpatient emergency placement of an 
intercostal tube for suspected tension pneumothorax. Upon admission, 
he tested positive for SARS-CoV-2 antibodies, thereby confirming recent 
COVID-19 infection. X-ray showed unilateral pneumothorax, no CT-scan 
was performed. He had not been admitted for pneumonia previously, 
nor had he experienced any respiratory complaints recently. The 
thoracic tube was removed three days after admission, followed by 
discharge from hospital in acceptable clinical condition. 

The third patient, a 72-year old man with a history of COPD and 
asthma, presented at the Emergency Room with ten days of progressive 
dyspnea, fatigue, cough and fever. COVID-19 was confirmed by PCR. In 
hospital, the patient was treated with prednisolone, bronchodilators, 
ceftriaxone and oxygen suppletion. A thoracic CT-angiography was 
performed, revealing a pulmonary embolus. Furthermore, prominent 
bilateral ground-glass opacifications with consolidations and crazy 
paving congruent with COVID-19 were observed (Fig. 2A and B). After 
initial clinical improvement), an acute worsening of dyspnea and hyp-
oxemia occurred. A chest X-ray revealed a right-sided pneumothorax. 
On a CT-scan performed after intercostal tube placement, multiple new 
bullae were seen in the middle and right lower lobe (Fig. 2C and D). 
Despite intercostal drainage, the pneumothorax did not resolve and the 
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patient underwent video-assisted thoracic surgery. During surgery, 
multiple new bullae were observed and bullectomy and talcage were 
performed. More than a month after admission, the patient was dis-
charged from hospital, significantly weakened by the admission. 

3. Discussion 

To our knowledge, no relationship between SARS-CoV-2 infection 
and pneumothorax has been described before. A few cases of pneumo-
thorax after COVID-19 have been reported, including another case in the 
Netherlands [3,4]. The latter reports a case of a formerly healthy 31-year 
old male with COVID-19. This patient was re-admitted to hospital for a 
right-sided pneumothorax which occurred after admission for 
COVID-19. A subsequent CT-scan revealed extensive bulla formation 
where first ground-glass opacities had been observed. We developed a 
hypothesis that alveolar damage caused by SARS-CoV-2 promotes severe 
destruction of alveolar tissue resulting in bulla formation, thereby 
enhancing the risk of pneumothorax. 

Middle-East Respiratory Syndrome (MERS) and Severe Acute Res-
piratory Syndrome (SARS) are caused by different strains of coronavirus. 
In all three diseases, ground-glass opacities and consolidations are 
commonly found [5]. In SARS, these abnormalities are more often uni-
lateral and can be either focal or multifocal, while in MERS and 
COVID-19 bilateral multifocal abnormalities are most common. In 
follow-up studies, fibrosis and pleural effusion occur in one-third of 
patients with MERS, but are rarely seen in SARS [6]. Long-term follow 
up studies investigating patients suffering from the former outbreak of 
SARS in 2002–2003, showed that ground-glass opacities remained for 
several months, which slowly progressed into diffuse fine reticulation 
rather than bulla formation [7]. While pneumothorax is rare in both 
SARS and MERS, it has been associated in MERS with poor prognosis. 

Although other types of viral pneumonitis, such as Influenza, mea-
sles, hantavirus and cytomegalovirus are also associated with bilateral 
ground-glass opacification and consolidation, bulla formation has not 
been reported [8]. Pneumonitis caused by influenza viruses causes 
mostly ground-glass attenuation with lobar distribution and consolida-
tion, which usually resolve after three weeks. No association between 
these infections, bulla formation and pneumothorax has been described 
[9,10]. 

Histopathology from autopsy studies in deceased COVID-19 patients 
report bilateral Diffuse Alveolar Damage (DAD), evident desquamation 

of pneumocytes and hyaline membrane formation. Thrombosis, micro-
angiopathy and leukocyte infiltration, mostly consisting of lymphocytes, 
are also frequently reported [1,2,11]. In a recently published autopsy 
study, pathological findings in lung tissue were compared between pa-
tients with COVID-19, patients with ARDS caused by H1N1 infection and 
patients without pneumonia [12]. DAD was found in both diseases, 
while extensive endothelial and vascular damage as well as micro-
thrombi were ubiquitous in COVID-19 infected lung specimen. These 
features were absent in uninfected lungs. Although pneumothorax can 
be a complication of positive airway pressure in patients with ARDS 
receiving mechanical ventilation, most of the COVID-19 patients, in 
contrast to the H1N1 group, did not receive any form of ventilation. The 
DAD seen in both ventilated and unventilated COVID-19 patients may 
cause development of bullae and thereby predispose to pneumothorax in 
different stages of disease. The pathological findings in patients with 
COVID-19 pneumonia resemble those found in post-mortem studies in 
SARS and MERS [1,11,12]. 

In conclusion, the presented cases suggest that some patients with 
COVID-19 are possibly at risk for pneumothorax, thereby providing a 
new insight in the COVID-19 care. Possibly, bullae formation and sub-
sequent pneumothorax can occur in formerly healthy lungs, which is not 
necessarily related to the initial severity of COVID-19 and can occur 
during any stage of the disease. This demonstrates that the possibility of 
a pneumothorax should be kept in mind in patients with, or recovering 
from, COVID-19 disease with progressive dyspnea. Further research is 
required to assess the underlying mechanisms responsible for pneumo-
thorax in COVID-19 patients. We suggest that extensive alveolar 
destruction may lead to bullae formation resulting in subsequent 
pneumothorax. Long-term follow up of COVID-19 patients is necessary 
to provide knowledge about the course of pulmonary sequelae and risk 
of pneumothorax. 
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Fig. 1. 1A: Thoracic X-ray (anterior-posterior) from patient 1, showing a large right-sided pneumothorax with collapsed lung. Bilateral patchy pulmonary infiltrates 
due to COVID-19 are present. 1B: Imaging obtained a day after chest drainage showing an inflated lung with only a small apical pneumothorax left. Chest tube and 
infiltrates are still present. 
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