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a b s t r a c t 

Pneumothorax was previously considered as a complication of severe coronavirus disease 

2019 (COVID-19) pneumonia. However, it is now known that pneumothorax can develop in 

other cases. Here, we describe the case of a patient who developed tension pneumothorax 

after release from isolation from COVID-19 pneumonia. The patient was admitted to our 

hospital with severe COVID-19 pneumonia on the 10th day after onset. Ventilatory man- 

agement was carried out on the first day of admission; however, the patient was weaned 

off the next day. The treatment course was uneventful. On the morning of discharge from 

the hospital, the patient experienced sudden dyspnea. Chest radiography revealed a large 

left-tension pneumothorax with a mediastinal shift to the right. As this finding required 

immediate attention, a chest tube was inserted. Chest computed tomography (CT) showed 

an airspace in the left thoracic cavity and subpleural thin-walled cystic lesions, such as bul- 

lae in the left lobe. One month later, chest CT showed resolution of the cystic lesions. The 

development of pneumothorax in COVID-19 pneumonia should be considered not only in 

cases of severe illness, but also after release from isolation. Recently, revisions to measures 

against COVID-19 have been considered worldwide, including shortening of the isolation 

period and reviewing the identification of all cases. This is an educational report demon- 

strating that life-threatening pneumothorax may develop after release from isolation due 

to COVID-19 pneumonia. 
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Fig. 1 – Chest computed tomography (CT) on admission. 
Chest CT showed bilateral subpleural ground-glass opacity 

(GGO) in the entire lung. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Chest radiographic images of the pneumothorax. 
Chest radiograph, anteroposterior view showing a large 
left-tension pneumothorax with a mediastinal shift to the 
right. White arrows indicate thin white visceral pleural 
lines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background 

Since the World Health Organization announced the coron-
avirus disease 2019 (COVID-19) pandemic due to SARS-CoV-
2 infection in March 2020 [1] , the patient population has in-
creased exponentially. In patients who develop acute respira-
tory distress syndrome due to COVID-19, the complication rate
of pneumothorax is much higher ( > 10%) [2] . However, recent
studies have described that pneumothorax can develop in pa-
tients with mild COVID-19 without underlying comorbidities
[ 3 ,4 ]. Herein, we report our experience with a case of COVID-
19 pneumonia that resulted in tension pneumothorax after
release from isolation. 

Case presentation 

A 48-year-old Asian man was admitted to our hospital with
severe COVID-19 pneumonia on the 10th day after symptom
onset. The antigen test result for COVID-19 (Fujirebio, Inc.,
Tokyo, Japan) was positive. The patient had a smoking index of
34 pack-years; however, no pulmonary comorbidities, such as
chronic obstructive pulmonary disease and interstitial pneu-
monia were noted, and the patient was unvaccinated. Percu-
taneous oxygen saturation (SpO2) was 85% on supplemental
oxygen (3 L/min). Chest computed tomography (CT) showed
bilateral subpleural ground-glass opacity (GGO) in the entire
lung ( Fig. 1 ). The patient was extubated after mechanical ven-
tilation for 24 hours. He received therapeutic-dose heparin
for 2 weeks from the first day of admission and 6 mg dex-
amethasone once daily from the first to the 10th day, 3 mg
once daily from the 11th to the 13th day, and 1.5 mg once
daily from the 14th to the 16th day. Although dry cough per-
sisted, other symptoms gradually resolved. Acute chest pain
with dyspnea, hemoptysis, and palpitations developed at dis-
charge on the 25th day after hospitalization. His vital signs
included a body temperature of 36.6 °C, blood pressure of
100/80 mmHg, heart rate of 142 beats per minute, respiratory
rate of 32 breaths per minute, and SpO2 of 75% on room air.
No left-sided breath sounds were detected. A chest radiograph
showed a large left-tension pneumothorax with a mediastinal
shift to the right ( Fig. 2 ). As this finding required immediate
attention, a chest tube was inserted. Chest CT showed non-
segmentally distributed intralobular septal thickening, pleu-
ral indentation, and consolidation, leading to volume loss in
the left lung, with several subpleural thin-walled cystic lesions
and intrathoracic air ( Fig. 3 ). These lesions were consistent
with the distribution of GGO on the chest CT at admission. His
laboratory blood workup was mostly uneventful, apart from
a slight elevation in the C-reactive protein level (0.72 mg/dL,
reference range was < 0.26 mg/L). The polymerase chain re-
action test for COVID-19 (BD SARS-CoV-2/Flu for BD MAX TM
System; Becton, Dickinson and Company, New Jersey, USA)
showed negative conversion after 2 confirmations. Continu-
ous air leakage through the chest tube was observed during
the following 8 days. Eventually, the patient was discharged
after a 35-day inpatient care period. One month later, a sub-
sequent chest CT scan showed resolution of all cystic lesions,
leaving mild GGO in the lung fields ( Fig. 4 ). 

Discussion 

Pneumothorax is prominently known to be a potentially fa-
tal complication of patients with severe COVID-19. Wang
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Fig. 3 – Chest CT of the thin-walled cystic air lesions such as bullae. (A) Computerized axial tomography scan. (B) 
Computerized coronal tomography scan. Chest CT showing several thin-walled cystic air lesions (black arrows) and 

left-sided pneumothorax revealed intralobular septal thickening and consolidation in the left lung field. 

Fig. 4 – Chest CT 1 month after discharge showing absence 
of thin-walled cystic lesions with remaining mild 

ground-glass opacity in the lung fields. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

et al. [2] reported that 56% of patients with critical COVID-19
on invasive mechanical ventilation developed pneumothorax.
However, with the continuation of the COVID-19 pandemic,
non-severe pneumonia cases have also been reported to de-
velop into pneumothorax during the treatment and observa-
tion periods [3] . At our hospital, the convalescence for severe
COVID-19 pneumonia is set to at least 15 days after onset and
48 h after symptom resolution because the virus shedding pe-
riod is longer [5] and the viral load shed is higher than that ob-
served in milder cases [6] . Recently, revisions to the measures
against COVID-19 infection are being considered worldwide,
including shortening of the isolation period and reviewing the
identification of all cases. Considering these global trends, this
case highlights the importance of careful follow-up because of
the risk of developing pneumothorax, even after the release of
isolation. 

COVID-19 pneumonia with cavitary lesions on computed
tomography (CT) in the initial stages is rarely observed [7] .
Similarly, in our case, there were no cavitary lesions in the lung
field on CT at the initial visit. The chest CT at the development
of pneumothorax showed several subpleural thin-walled cav-
itary lesions, such as bullae. At follow-up, the chest CT scan
after discharge revealed that these peripheral cavitary lesions
had resolved in the left lung. The reports of Nunna et al. sug-
gest that rupture of the pneumatocele, complicated during the
healing process, is associated with pneumothorax in COVID-
19 pneumonia [8] . Rapid growth of pneumatocele can trig-
ger the development of pneumothorax. It almost always re-
solves spontaneously and can be managed conservatively [9] .
In this case as well, all subpleural thin-walled cavities spon-
taneously disappeared without any specific treatment on CT
one month after discharge, while these lesions were approx-
imately 1 cm in diameter, and chest radiographs during hos-
pitalization could not confirm their presence, let alone rapid
enlargement. 

Common lung histopathological findings in patients with
COVID-19 include capillary congestion caused by alveolar cap-
illary microthrombi and reactive alveolar epithelial cells as-
sociated with disrupted cell membranes [10] . In this case,
although no histological examination was performed, the for-
mation of subpleural thin-walled cavitary lesions may have
been associated with damage to the pulmonary acinus struc-
ture. Nonsegmental intralobular septal thickening and mas-
sive consolidation indicate organizing pneumonia and pul-
monary fibrosis, which may induce alveolar collapse and low
pulmonary compliance. In addition, the alveolar space de-
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stroyed, and peripheral airways narrowed by inflammation
and edema may function as a check valve mechanism, and
aggressive prolonged coughing, a powerful Valsalva maneu-
ver, may have played a role in increasing the intra-alveolar
pressure, causing the rupture of gas-filled lesions. 

Eastridge et al. [11] demonstrated that steroid treatment re-
duced the vascular permeability, inhibited inflammatory cell
migration and fibroblast proliferation, and decreased colla-
gen fibrils, resulting in the delayed repair of pleural dam-
age. Thus, it is considered that inflammatory cell infiltration
within the subpleural thin-walled cyst wall is suppressed by
steroids, which attenuates the inflammatory response and in-
hibits fibrosis, leading to the weakening and rupture of the
cyst wall. In contrast, Agrafiotis et al. [3] reported a steroid
administration rate of 25.0% in patients with pneumothorax.
Furthermore, dexamethasone is effective in patients with se-
vere COVID-19 [12] . Ultimately, it is unclear whether steroid
therapy is related to the risk of pneumothorax in patients
with COVID-19 pneumonia. It is necessary to discuss the
risks and benefits of steroid therapy for this infection, in-
cluding the type, duration of administration, duration, and
dosage. 

Conclusion 

In this case, a thin-walled cavity lesion and pneumothorax de-
veloped on day 35 after onset and resolved one month later.
The long-term course of COVID-19 pneumonia remains un-
clear, and the pathogenesis of pneumothorax seems to differ
depending on the time of onset. Recently, the declaration of
the end of the COVID-19 pandemic has been suggested and
a symbiotic relationship is being explored. However, COVID-
19 infection can be widespread at any time, and counter-
measures must always be sought. In general practice, post-
COVID-19 infection is listed as one of the causes of pneu-
mothorax. If the coexistent relationship with coronavirus
progresses, this will provide important information when
administering treatment for COVID-19 in general medical
practice. 
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