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SUMMARY
A previously healthy 37- year- old man presented with 
fevers and myalgias for a week with a minimal dry 
cough. Initial SARS- CoV-2 nasopharyngeal testing was 
negative, but in light of high community prevalence, he 
was diagnosed with COVID-19, treated with supportive 
care and self- quarantined at home. Three days after 
resolution of all symptoms, he developed sudden onset 
chest pain. Chest imaging revealed a large right- sided 
pneumothorax and patchy subpleural ground glass 
opacities. IgM and IgG antibodies for SARS- CoV-2 were 
positive. His pneumothorax resolved after placement of a 
small- bore chest tube, which was removed after 2 days.
This case demonstrates that patients with COVID-19 can 
develop a significant pulmonary complication, a large 
pneumothorax, despite only minimal lower respiratory 
tract symptoms and after resolution of the original illness. 
Medical professionals should consider development of 
a pneumothorax in patients who have recovered from 
COVID-19 and present with new respiratory symptoms.

BACKGROUND
Development of a spontaneous pneumothorax and 
pneumomediastinum is one of the emerging respira-
tory complications of COVID-19 viral pneumonitis. 
This complication has been described in mechan-
ically ventilated patients with COVID-19, as well 
as patients on non- invasive ventilation or high flow 
nasal cannula during the acute phase of COVID-19 
infection. Potential causes include the high airway 
pressures delivered by these modalities of respi-
ratory support, as well as spontaneous rupture of 
fragile small airways infected by the virus.

Only a few cases of spontaneous pneumothorax 
after mild cases of COVID-19 have been described 
in the literature so far. In these cases, the develop-
ment of the pneumothorax was preceded by signif-
icant respiratory symptoms and accompanied by 
significant pulmonary infiltrates on chest imaging.

We describe the case of a patient who had negli-
gible respiratory symptoms including a minimal dry 
cough without associated shortness of breath or 
hypoxaemia, who then developed a spontaneous 
pneumothorax after having recovered from the 
acute phase of COVID-19 viral pneumonitis.

CASE PRESENTATION
A previously healthy 37- year- old man developed 
fevers and myalgias, with a minimal dry cough 
without associated chest pain or shortness of 
breath. Initial SARS- CoV-2 RT- PCR nasopharyn-
geal testing was negative, but in light of the high 
community prevalence of COVID-19 and typical 

symptoms, he was diagnosed with COVID-19. 
He was instructed to self- quarantine at home and 
treated with supportive care with antipyretics. His 
symptoms resolved after 1 week. Three days after 
resolution of his fevers and myalgias, he developed 
sudden onset right- sided chest pain. He sought 
care at his primary care physician’s office and 
was treated with prednisone and levofloxacin for 
presumed community- acquired pneumonia. Chest 
imaging was not performed. When his chest pain 
persisted and he subsequently developed shortness 
of breath with exertion, he presented to an outside 
emergency room. He had no significant medical 
or surgical history and no recent trauma or falls. 
He did have a habit of smoking hookah (tobacco) 
a couple of times each month, though he had not 
smoked since he was diagnosed with COVID-19. 
He did not consume any alcohol or use illicit drugs. 
He had not travelled outside the local area. His 
family history was significant for both father and 
mother with hypertension.

Initial vital signs included blood pressure of 
150/97 mm Hg, pulse 124/min, temperature 99.3 °F 
(37.4°C), respiratory rate 25/min, weight 72.1 kg, 
height 158 cm, body mass index 28.9 kg/m2. His 
oxygen saturation on room air was 99%. On phys-
ical exam, he appeared to be uncomfortable and 
in pain, and he had mild respiratory distress. His 
pupils were round and reactive to light. Heart 
rate was regular, and cardiac exam revealed no 
murmurs, rubs or gallop. His pulmonary exam was 
significant for diminished breath sounds on the 
right, without crackles or wheezes. His abdomen 
was soft, non- tender, non- distended with normoac-
tive bowel sounds. He had no peripheral oedema 
and had strong peripheral pulses bilaterally. His 
neurological and skin exam were normal.

INVESTIGATIONS
The initial labs showed a normal haemoglobin of 
14.3 gm/dL and haematocrit of 44%; white cell 
count was elevated at 13 200/µL, the lymphocyte 
count was 1270/µL (normal range: 1320–3570/µL) 
or 10% and platelets were elevated at 791000/mm3. 
His sodium was 141 meq/L, potassium was slightly 
low at 3.4 meq/L, bicarbonate was 27 meq/L, chlo-
ride was 103 meq/L, glucose was 96 mg/dL, calcium 
was 10.1 mg/dL, BUN was 13 mg/dL, creatinine was 
0.9 mg/dL, total bilirubin was 0.6 mg/dL, alkaline 
phosphatase was 74 U/L, alanine aminotransferase 
was 61 U/L (normal <55 U/L), aspartase amino-
transferase was 41 U/L and albumin was 3.7 g/dL.

A chest X- ray and subsequently a CT chest were 
obtained in the emergency room. This revealed a 
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large right- sided pneumothorax as well as patchy subpleural 
ground glass opacities (figures 1 and 2, video 1).

The electrocardiogram (EKG) showed sinus rhythm of 84 
beats per minute, QTc (corrected QT time) 420 ms and T wave 
inversions in II, III, aVF and V3- V6 without ST elevations or 
depressions (figure 3).

Repeat SARS- CoV-2 RT- PCR nasopharyngeal testing was 
negative both in the emergency room and after admission to the 
hospital, but IgM and IgG antibodies for SARS- CoV-2 resulted 
positive.

A viral respiratory panel (testing for human metapneumo-
virus, influenza A and B, parainfluenza virus 1, 2, 3, rhinovirus, 
adenovirus, Bordetella pertussis, Chlamydophila pneumoniae, 
Coronavirus 229E, HKU1, NL63, OC43, Mycoplasma pneumo-
niae and parainfluenza virus 4), the urine legionella antigen and 
urine streptococcus pneumoniae antigen were negative.

DIFFERENTIAL DIAGNOSIS
Since this patient presented at the height of the COVID-19 
pandemic, the initial differential diagnosis of the patient’s chest 
pain and shortness of breath included acute respiratory distress 
due to COVID-19 viral pneumonia, as well as a secondary bacte-
rial or fungal pneumonia. Pulmonary embolism was a consider-
ation since thromboembolic complications have been described 
in COVID-19 with increased frequency. A myocardial ischaemic 
event was unlikely given the patient’s young age and lack of 
significant risk factors. Costochondritis was also less likely, as 
the chest pain was not reproducible with palpation, and the 
patient was in mild respiratory distress and had an abnormal 
pulmonary exam. Gastro- oesophageal reflux disease, oesopha-
geal spasm, aortic dissection, lung abscess, myocarditis and peri-
carditis were on the differential as well. The physical exam with 
diminished breath sounds was suspicious for a pneumothorax, 
pleural effusion or atelectasis. Subsequent chest imaging quickly 
revealed the large pneumothorax without evidence of tension 
pneumothorax.

Figure 1 Chest X- ray PA/lateral on presentation. PA, posterioranterior.

Figure 2 CT chest without intravenous contrast: large right 
pneumothorax. Patchy bilateral subpleural ground glass opacities.

Video 1 CT chest (video)

Figure 3 EKG on presentation. Sinus rhythm with sinus arrhythmia at 
84 bpm; PR interval 136 ms, QRS duration 74 ms, QT/QTc 356/420 ms. 
T wave inversions in leads II, III, aVF, V3- V6. No ST elevations or 
depressions.

https://f1.media.brightcove.com/4/2696240571001/2696240571001_6216362861001_6216357785001.mp4?pubId=2696240571001&videoId=6216357785001
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TREATMENT
The patient was transferred from the small outside hospital emer-
gency room to our tertiary care facility for further care. On arrival, 
the critical care physician on duty placed a small- bore 14- French 
chest tube under ultrasound guidance into the right pleural space. 
A repeat chest X- ray showed resolution of the large right pneumo-
thorax with a small residual right apical pneumothorax (figure 4). 
The chest tube was initially placed on –20 cm H2O suction. There 
was no evidence of an air leak that would have raised the suspi-
cion for a bronchopleural fistula. On the next day, the chest tube 
was placed on water seal, and the patient remained without short-
ness of breath. Less than 48 hours after insertion, the chest tube was 
clamped for 4 hours, a repeat chest X- ray was obtained, and since 
it showed only a tiny residual right apical pneumothorax, the chest 
tube was removed without complication.

The patient’s chest pain was controlled with oral acetaminophen. 
He received low molecular weight heparin for deep venous throm-
bosis (DVT) prophylaxis. The patient was initially placed in droplet 
and contact isolation with face shield (COVID-19 precautions), until 
repeat SARS- CoV-2 testing resulted negative twice, which was the 
hospital protocol at the time.

OUTCOME AND FOLLOW-UP
The patient’s shortness of breath resolved after placement of 
the chest tube. The chest tube was removed within 48 hours, the 
patient stayed symptom free and a repeat chest X- ray demonstrated 
no residual pneumothorax after chest tube removal, and he was 
discharged home.

DISCUSSION
A pneumothorax can develop spontaneously, either as a primary 
spontaneous pneumothorax or a secondary spontaneous pneumo-
thorax due to an underlying pulmonary disorder. It can be caused 
by trauma to the chest, or it can be iatrogenic, for example, as a 
complication of central venous catheter placement. Risk factors for a 
spontaneous pneumothorax include cigarette and cannabis smoking, 
male gender, tall stature, thin body habitus, chronic obstructive 

pulmonary disease, alpha-1 antitrypsin deficiency, cystic fibrosis, 
other cystic lung disorders, malignancy, pulmonary infections or 
architectural abnormalities such as Marfan syndrome, Ehlers- Danlos 
syndrome or homocystinuria.1 2

A literature search for spontaneous pneumothorax in COVID-19 
yielded 25 cases reported at the time this manuscript was submitted. 
These cases include a 37- year- old man without medical history who 
was hospitalised for COVID-19 pneumonia and acute hypoxaemic 
respiratory failure requiring high- flow nasal cannula, then devel-
oped a right- sided pneumothorax requiring chest tube placement 
2 weeks after disease onset and 2 days after discharge from the 
hospital.3 A 62- year- old Chinese man in Wuhan developed a right- 
sided pneumothorax, pneumothorax and pneumomediastinum 20 
days after hospitalisation, which resolved without invasive interven-
tions; he was treated with high- flow nasal cannula.4 A 49- year- old 
man without medical history treated with a 100% non- rebreather 
oxygen mask at 15 L/min flow developed a right- sided pneumo-
thorax requiring chest tube placement on day 12 of admission.5 
A 38- year- old man from Wuhan was treated with high- flow nasal 
cannula and non- invasive ventilation and developed pneumomedi-
astinum on day 11 and a small left pneumothorax not requiring 
intervention on day 34 after admission.6 A 38- year- old man devel-
oped cystic pulmonary lesions and a small left pneumothorax 32 
days after disease onset; he received oxygen only at a low flow of 
5 L/min.7 A 78- year- old woman with diabetes and hypertension 
presented with pneumomediastinum at the time of COVID-19 
diagnosis, and a 41- year- old man presented with subcutaneous 
emphysema, pneumomediastinum and a small left pneumothorax.8 
In another case, a 50- year- old man developed a loculated right 
posterior pneumothorax over a month after his initial presentation 
with COVID-19 pneumonia.9 A 38- year- old male smoker treated 
with high- flow nasal cannula developed a pneumothorax 23 days 
after admission.10 A case series described men aged 55, 33 and 
50 years with COVID-19 developing a pneumothorax on non- 
invasive ventilation 3 days after admission, the second patient 15 
days after extubation and the third patient 7 days post admission, 
respectively.11 In another case report by Rohailla, a 26- year- old 
man presented with a large right pneumothorax without associated 
COVID-19 symptoms but was found to be positive for COVID-19 
on RT- PCR testing.12 A 87- year- old male smoker presented with 
COVID-19 and a left pneumothorax.13 Eperjesiova et al 14 reported 
that out of 976 COVID-19 patients, five developed spontaneous 
pneumomediastinum and two isolated pneumothoraxes; only 
one was a smoker, three had emphysema or asthma and five had 
been intubated before. Another case series from Spain described 
an 84- year- old woman and two men ages 67 and 73 years with 
COVID-19 associated spontaneous pneumothorax; all three 
patients passed away from COVID-19.15 A right- sided tension 
pneumothorax developed in a 47- year- old man requiring non- 
invasive ventilation for COVID-19 11 days after initial presentation 
and 4 days after discharge from the hospital.16 A 36- year- old man 
had a left tension pneumothorax on presentation with COVID-19 
disease.17 In another case, an 82- year- old woman was found to have 
pneumomediastinum, a large left- sided pneumothorax and subcu-
taneous emphysema on presentation with COVID-19.18 A more 
unusual case was an 80- year- old woman who had both a right pneu-
mothorax and extensive pneumoperitoneum at the time of presen-
tation for COVID-19.19 In a case report from Turkey, a 24- year- old 
non- smoking man presented with COVID-19 pneumonia and a 
large left pneumothorax.20 A 61- year- old man in Germany, again a 
non- smoker, presented 17 days after hospitalisation for COVID-19 
pneumonia with a right- sided tension pneumothorax, and then 20 
days later, he developed a left- sided tension pneumothorax after a 
coughing fit, without evidence of any new infection, supporting the 

Figure 4 Chest X- ray after placement of small- bore right chest tube. 
Small residual right apical pneumothorax.
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theory that increased intrathoracic pressure caused by frequent and 
heavy coughing could be one of the explanations for the develop-
ment of barotrauma complications in these patients.21 In a review of 
20 case reports of COVID-19 patients with pneumothorax, a male 
preponderance of 88.8% was observed.22 This is consistent with 
the gender distribution in non- COVID-19 associated spontaneous 
pneumothorax patients.23 What becomes clear from reviewing 
these reported cases is that most of these patients were quite 
ill from COVID-19, many required ICU care, most developed a 
pneumothorax during their hospitalisation, though some presented 
with a pneumothorax at the same time that they had symptom-
atic COVID-19 infection. Data on oxygen requirement prior to 
the development of a pneumothorax were reported in 21 patients, 
of which 19 patients required some form of oxygen therapy. Only 
2 of those 19 patients were on non- invasive ventilation, while the 
rest were on high flow nasal cannula, non- rebreather or face mask 
prior to pneumothorax development. Our patient never experi-
enced shortness of breath, and he reported having had a minimal 
cough during his acute illness only after he was specifically asked 
about this symptom. He never required supplemental oxygen until 
he presented with right- sided pleuritic chest pain and was diag-
nosed with the pneumothorax. Rohailla et al12 reported a similar 
case, where the patient was completely asymptomatic and was not 
aware of his COVID-19 diagnosis until he developed a pneumo-
thorax and presented with sudden onset right- sided pleuritic chest 
pain, though the positive PCR test for SARS- CoV-2 in that case 
suggests active infection rather than a postinfectious phenomenon. 
Therefore, it seems that patients with COVID-19 can develop 
a spontaneous pneumothorax, despite only minimal to no lower 
respiratory tract symptoms, even after resolution of the original 
symptoms. Our patient is different from the other cases reported 
in the literature, because he did not require hospitalisation at the 
time of COVID-19 infection. Abnormal CT findings consistent 
with COVID-19 pneumonitis have been described in asymptomatic 
patients. Medical professionals should consider the development 
of a pneumothorax as a cause of respiratory symptoms in patients 
with active COVID-19 viral pneumonitis and in patients who have 
recovered from their COVID-19 illness and present with new respi-
ratory symptoms, irrespective of the severity of their disease prior 
to resolution of the original illness. The patient’s occasional tobacco 
use in the form of hookah smoking might have increased his risk 
of developing a pneumothorax in the setting of a viral pneumonia. 
Among the cases of COVID-19 associated spontaneous pneumo-
thorax published so far, 13 out of 16 patients for which information 
on smoking status was reported were non- smokers.

Many bacterial, viral, fungal and mycobacterial infections of the 
lung can also be complicated by development of a spontaneous 
pneumothorax. The mechanism of injury for the development of 
a secondary spontaneous pneumothorax in COVID-19 infection, 
although not established, could be due to damage predominantly 
to the subpleural alveoli, leading to spontaneous alveolar rupture 
into the pleural space. Other potential mechanisms of injury include 
increased intrathoracic pressures in the setting of frequent coughing. 
Despite minimal respiratory symptoms during his active COVID-19 
illness, our patient had typical CT chest findings of COVID-19 
viral pneumonitis with bilateral patchy subpleural and peripheral 
ground glass opacities.24 These CT findings, together with the posi-
tive SARS- CoV-2 antibody test and the epidemiological situation 
with high community prevalence of COVID-19 and typical symp-
toms, confirm the clinical diagnosis of COVID-19 viral pneumonitis 
despite the initial negative SARS- CoV-2 nasopharyngeal PCR test. 
False negative PCR test rates of 10%–40% have been reported and 
are likely dependent on how the specimen is collected and the timing 
of the test in the disease course.25

Notably, among the 25 cases reported so far, the time to devel-
opment of pneumothorax varied from as short as 3 days to as long 
as 39 days from the time of onset of COVID-19 symptoms, and the 
median time to development of pneumothorax was 19 days across 
15 cases for which the data were reported. This is in most cases later 
in the disease course and supports the argument that pneumothorax 
must be on the differential in a patient with new onset or worsening 
of respiratory distress or chest pain even after complete resolution 
of COVID-19 symptoms. One of the interesting questions this case 
raises is whether the development of the spontaneous pneumo-
thorax was related to the COVID-19 viral pneumonia or not. Since 
the CT chest at the time of pneumothorax development still showed 
significant predominantly subpleural infiltrates, which put the 
patient at risk of alveolar rupture leading to air in the pleural space, 
and since it is well known that other pulmonary infections are asso-
ciated with the development of a pneumothorax, it is highly likely 
that his pneumothorax was a direct consequence of the COVID-19 
viral pneumonitis.

Learning points

 ► Patients with COVID-19 who have minimal or no respiratory 
symptoms can still have significant pulmonary changes on CT 
chest.

 ► A spontaneous pneumothorax can develop as a complication 
of COVID-19 infection in patients with a mild disease course 
treated as outpatients, and clinicians should consider this in 
their differential diagnosis.

 ► COVID-19 patients without a smoking history can develop a 
spontaneous pneumothorax as a complication of the disease.

 ► The mean time from onset of COVID-19 symptoms to 
development of pneumothorax in non- mechanically 
ventilated patients was 19 days among the cases reported 
so far. Therefore, pneumothorax should be on the differential 
diagnosis if a patient presents with sudden onset of chest 
pain or respiratory distress even after resolution of the initial 
symptoms.
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