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a b s t r a c t 

Coronavirus disease 2019 (COVID-19) has become a major threat to public health since the 

outbreak in Wuhan in 2019. Chest computed tomography is recommended for COVID-19 

cases for evaluation and follow up of pneumonia and related complication. We report the 

case of a 66-year-old man with underlying hypertension and a history of smoking 76 packs a 

year; he was frequently monitored by computed tomography for pulmonary changes during 

the period from early symptom onset to death. Furthermore, he developed a pneumothorax 

during the course. The occurrence of pneumothorax in COVID-19 patients is not common, 

and there have been only a few previous reports. This is a valuable case of pneumothorax in 

a patient with COVID-19 treated with a ventilator and extracorporeal membrane oxygena- 

tion. This case and previous reports suggest that pneumothorax occurs in COVID-19 with a 

relatively late onset (3–8 weeks). Long-term pneumonia morbidity, steroid therapy, positive 

pressure ventilation, and extracorporeal membrane oxygenation can cause pneumothorax, 

leading to capillary and alveolar damage. 

© 2020 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 

Coronavirus disease 2019 (COVID-19) in Wuhan in 2019
quickly spread around the world and has become a threat to
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public health, economy, and other areas [1] . Chest computed
tomography (CT) is valuable in the evaluation and follow up
of pneumonia in patients with COVID-19. The most common
characteristics of CT manifestations are isolated or patchy
ground glass opacification (GGO) within 1-14 days of symptom
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Fig. 1 – The initial chest plain computed tomography (CT) scan showed a small isolated ground glass opacification (GGO) in 

the lower lobe of the right lung. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

onset. In the advanced phase, consolidative opacities with
air bronchograms in multiple lobes, especially a peripheral
and/or posterior distribution of the lower lobes, appear and
often spread throughout the lungs. Some patients with these
image characteristics develop acute respiratory distress syn-
drome (ARDS) and require a ventilator and/or extracorporeal
membrane oxygenation (ECMO) [2] . The condition followed
this course in our patient; moreover, he developed a bilateral
pneumothorax, and death eventually occurred in the patient.

Case report 

In April, 2020, a 66-year-old male patient with underlying
hypertension and a history of smoking (76 packs a year) com-
plained of fever and fatigue and presented to our outpatient
clinic. CT showed GGO in the right lower lobe ( Fig. 1 ). Four days
after the onset of symptoms, his real-time fluorescence poly-
merase chain reaction assay of pharyngeal swabs was positive
for severe acute respiratory syndrome-coronavirus-2 (SARS-
CoV-2). Because his symptoms got worse, on the sixth day of
illness, the patient was hospitalized and started on empiri-
cally intravenous antibiotics and favipiravir. His respiratory
status progressively deteriorated and he required intensive
care, with repeat CT revealing that the lesions had increased
in extent and had progressed to consolidative opacities with
air bronchograms in both lungs ( Fig. 2 ). On the ninth day of
illness, he was intubated and mechanically ventilated and
started on hydroxychloroquine and tocilizumab. However,
his condition continued to deteriorate and he was diagnosed
with ARDS on the 16th day of illness. ECMO and prone posi-
tion therapy were started. On the 50th day of illness, the CT
scan showed in the bilateral lungs worsening consolidations,
diffuse GGO, and atelectasis, and pleural effusion in both
thoraxes ( Fig. 3 ). His respiratory status deteriorated further,
and a CT scan was obtained on the 56th day of illness ( Fig. 4 ),
which showed the appearance of pneumothorax and giant
 

bulla in bilateral lungs and an increase in plural effusion. At
the onset of the pneumothorax, the ventilator was set up in
airway pressure release ventilation mode with FiO2 of 40%,
inspiratory phase pressure of 20 cmH 2 O, and expiratory phase
pressure of 0 cmH 2 O, and total breathing frequency was set
at 10 breaths/min. The respiratory frequency was controlled
at 25 breaths/min, and the tidal volume was controlled at
approximately 200-300 mL. A chest drain was placed, and the
pneumothorax improved temporarily. However, the patient
continued to experience remission and exacerbation of pneu-
mothorax, and his lungs showed widespread consolidative
opacities and decreased volume, and he eventually died of
multiple organ failure on the 97th day of illness, despite
aggressive treatment attempts ( Fig. 5 ). 

Discussion 

In COVID-19 practice, chest CT is useful for initial evaluation
and follow up of respiratory status [3] . CT findings may also
be present prior to symptom onset ,. Common features of
COVID-19 on initial CT are isolated or patchy GGO in periph-
eral or posterior distribution. Despite various treatments, in
some cases, GGO are multiple and progress to consolidative
opacities throughout the lungs, which is diagnosed as ARDS
[4] . This case followed such a course and progressed to ARDS,
requiring treatment with a ventilator and ECMO, and he de-
veloped incurable pneumothorax with giant bulla. The patient
was a former smoker (76 packs a year) but had no history of
bulla, emphysema, or pneumothorax. Our patient had a chest
drain placed and improved temporarily but did not recover
and eventually died. 

We discuss the risks and mechanisms of developing pneu-
mothorax with COVID-19 with reference to previous litera-
ture. Where positive pressure ventilation, prone position ther-
apy, and steroid pulse therapy may also have affected damage
to the lungs and bronchi, previous reports have shown that
SARS-CoV-2 damages alveoli and the vascular endothelium
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Fig. 2 – The CT scan on the 7th day of illness showed an increase in GGO and changes to consolidative opacities with air 
bronchograms in both lungs. 

Fig. 3 – On the 50th day of illness, the CT scan showed progression of consolidations and GGO and appearance of atelectasis 
in bilateral lungs and pleural effusion in both thoraxes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[5] . These mechanisms may be associated with the develop-
ment of pneumothorax. The ventilator was in airway pressure
release ventilation mode, and keeping the patient under high
airway pressure may well be a risk for pneumothorax. How-
ever, there are many other patients in our hospital who have
been managed in a similar condition, but pneumothorax oc-
curred in only 2 cases. This suggests that a combination of
factors may have contributed to the pneumothorax. 

To our knowledge, 5 previous case reports of pneumotho-
rax in COVID-19 patients have been published to date [6–10] .
In addition, 2 cases, including this case, of COVID-19 patients
with pneumothorax have developed in our hospital. The clin-
ical characteristics of COVID-19 patients with pneumothorax
in our case and in previous reports are that all patients were
males over the age of 50, and all patients had different back-
grounds and received different treatments. However, all cases
developed pneumothorax at a relatively late stage (3-8 weeks
after onset). Five patients had bullas at the time of pneumoth-
orax onset, and 4 had no abnormalities in the lungs prior to the
onset of COVID-19. Therefore, even in patients without respi-
ratory comorbidities, it is necessary to keep in mind the occur-
rence of pneumothorax in the late period of worsening respi-
ratory conditions such as ARDS. 

The incidence of pneumothorax in COVID-19 is not com-
mon, and a previous study reported that only 1 of 99 pa-
tients developed pneumothorax [11] . At our hospital, 86 pa-
tients with COVID-19 have been admitted between March and
June 2020. Of these, pneumothorax was found in two patients
(2.3%). Aside from the onset of pneumothorax being later in
our study than in other reports, the incidence rate of pneu-
mothorax in our report also being higher than that of previous
studies may be due to the fact that our hospital deals with rel-
atively severe COVID-19 patients who require intensive care
and long hospital stays. 
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Fig. 4 – (A) On the 56th day of illness, the CT scan showed the appearance of pneumothorax and giant bulla in bilateral 
lungs and an increase in plural effusion. 

Fig. 5 – On the 87th day of illness, (A) the CT scan showed bilateral pneumothorax, GGO, and consolidative opacities with 

contraction and tractional bronchiectasis throughout the lungs. (B) The chest radiograph revealed a pneumothorax in the 
right lung and consolidation in the whole of bilateral lungs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since the direct trigger of the development of pneumotho-
rax is unknown, more cases need to be obtained to elucidate
the cause. 

In conclusion, we report a late-onset pneumothorax in
severe COVID-19. This is the first case of a pneumothorax
in which both ventilator and ECMO have been used and it
is a valuable and important case that follows the course of
the patient from the early stages of pneumonia to the later
stages of pneumothorax development. This case and previous
reports suggest that COVID-19 pneumothorax occurs with
a relatively late onset (3-8 weeks). Long-term pneumonia
morbidity, steroid therapy, positive pressure ventilation, and
ECMO can cause pneumothorax, leading to capillary and
alveolar damage. 
Patient consent statement 

The Tokyo Medical and Dental University Hospital Ethics
Committee approved this retrospective study (approval ID:
M2020-054, approval date: 15 June 2020) and waived the re-
quirement for written informed consent. 
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