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ABSTRACT
Pneumothorax is common among novel coronavirus disease 2019 )COVID-19( 
patients. Early reports found pneumothorax to be associated with severe COVID 
but not necessarily poor prognosis. We present a case of a 26-year-old patient 
with severe COVID-19 pneumonia. The patient was intubated and mechanically 
ventilated due to severe respiratory failure. A week after being extubated, the 
patient developed a simple pneumothorax which was treated via chest tube 
drainage. The patient initially improved and the drain was removed. A few days 
later, the patient developed a tension pneumothorax requiring chest drain re-
insertion. We recommend considering pneumothorax a potential cause of 
respiratory distress in COVID patients throughout their illness. 

Introduction
Pneumothorax is defined as a collection of gas in the pleural space. The incidence 
of pneumothorax among novel coronavirus disease 2019 )COVID-19( patients has 
been estimated at 1% for inpatients and 2% for intensive care unit )ICU( patients 
in relatively small cohorts of under 100 patients ]1-3[. In non-ventilated patients, 
pneumothorax was more likely in males and in patients with neutrophilia, severe 
lung injury or a protracted clinical course ]4[. It has been suggested that the 
parenchymal damage associated with COVID-19 may cause cystic changes 
which pose a risk of rupture from even the minimal trans-pulmonary pressures 
generated by high-flow nasal cannula ]5[. 
The presence of a pneumothorax was not associated with poor prognosis in 
COVID-19 patients, unlike in other coronavirus infections ]6[. Notably, spontaneous 
pneumothorax has been shown to be a complication of severe acute respiratory 
syndrome )SARS( with an incidence of 1.7% among hospitalized patients ]7[. It 
remains unclear whether pneumothorax could be a result of direct viral injury by 
SARS-CoV-2 or a consequence of the SARS-like inflammatory response initiated 
by the infection. 
Here we present the case of a 26-year-old man with severe respiratory failure 
caused by COVID-19 pneumonia, requiring mechanical ventilation. A week after 
being extubated, the patient developed a simple pneumothorax which evolved 
into a tension pneumothorax. The patient clinically improved after chest tube 
thoracostomy and was subsequently discharged.   

 Case presentation  
A 26-year-old man presented to an emergency department )ED( with 
fever and shortness of breath. Previous medical history included obesity, 
hypertriglyceridemia treated with bezafibrate and an episode of pancreatitis in 
2013. On admission to the ED his oxygen saturation was 72% in room air, which 
initially improved to 95% with support of 100% oxygen delivered via high-flow 
nasal cannula )HFNC(.
In spite of maximal support on HFNC )40 liters of oxygen per minute(, the 

Authors:

Captain Dr. Asaf Berman* 
]1[,

Dr. Danny Epstein* ]2[,

Captain Dr. Galina 
Shapiro ]1[. 

*   Equal contribution 
Authors with equal 
contribution ]*[.

Affiliation: 

]1[  IDF Medical Corps

]2[  Medical Intensive Care 
Unit, Rambam Health 
Care Campus, Haifa, 
Israel.

Corresponding Author:

 Asaf Berman.

Email:

asafber93@gmail.com

To cite this article:

Berman A, Epstein D, 
Shapiro G. Tension 
Pneumothorax in a COVID-19 
Patient. J Isr Mil Med. 2020 
December; 18 )48(: 35-37.

Tension Pneumothorax in a COVID-19 Patient

Keywords: COVID-19, pneumothorax, chest tube.



December 2020 | Vol. 18, No. 4 (48) | Journal of Israeli Military Medicine | ARTICLE ★

36

patient quickly became dyspneic, tachypneic and 
desaturated. Hence, he was transferred to the 
intensive care unit )ICU( where he was intubated 
and ventilated. Given his young age, few background 
diagnoses and his rapid respiratory deterioration, 
the ICU team proposed transferring the patient 
to a hospital capable of providing extracorporeal 
membrane oxygenation )ECMO( support.
The patient was transferred to our medical center, 
where he was revaluated and presumed to be in 
respiratory failure due to a combination of type 1 
)i.e. hypoxemia with normocapnia or hypocapnia 
typically caused by a V/Q mismatch( and type 2 )i.e. 
hypoxemia with hypercapnia typically caused by 
inadequate alveolar ventilation( respiratory failures 
)Figure 1B(. The patient was stable and did not require 
ECMO. Steroid treatment, nitric oxide inhalations, 
prone positioning and an empiric antibiotic therapy 
for suspected ventilator associated pneumonia were 
initiated. Under this treatment, the patient improved 
sufficiently to be extubated 5 days following his 
arrival )Figure 1B(.  

Figure 1: Chest X-rays at presentation to our medical center 

and at time of extubation.

Chest x-rays at presentation to our medical center 
)A( and five days later after extubation )B( are shown.

Following extubation, oxygen supplementation was 
provided using a HFNC to maintain oxygen saturation 
of 95%. As the patient recovered, HFNC was set to 
provide a lower and lower FiO2 and systemic steroids 
were tapered. However, 7 days after extubation the 
patient suddenly started coughing and complained 
about a sharp pain in his right chest. Peripheral 
oxygen saturation was 70% in spite of HFNC being 
set to maximal support. It was unclear what was the 
cause of this prompt respiratory collapse, and the 
possibility of COVID-19 relapse resulting in respiratory 
insufficiency was considered. If that was determined 
to be the cause, this type of patient would probably 
require re-intubation due to impaired oxygenation. To 
gain better understanding of the concurrent clinical 
presentation, an urgent chest X-ray was performed 

and demonstrated a large right-sided pneumothorax.  
Bedside chest tube thoracostomy was executed 
urgently and greatly improved oxygen saturation 
with evidence of right lung expansion on a follow-up 
x-ray )Figure 2A(. Four days later, the chest tube was 
removed with a minimal pneumothorax remaining as 
seen on consequent x-ray )Figure 2B(. 

Figure 3. Chest X-rays after second chest tube insertion and removal. 

Chest x-rays after second chest tube insertion )A(
and removal four days later )B( are shown.

Two days after chest tube removal, the patient once 
again demonstrated marked respiratory distress, 
with a respiratory rate as high as 40 breaths per 
minute and a heart rate of 125 beats per minute. Upor 
physical examination, use of accessory muscles was 
noted but not tracheal deviation. Diminished breath 
sounds were heard and so a tension pneumothorax 
was suspected. An X-ray demonstrated a large right-
sided pneumothorax, yet again, ׳treated with a tube 
thoracostomy, resulting in with a subsequent clinical 
and radiological improvement )Figure 3A(. The chest 
tube was removed four days after insertion and 
the patient was discharged with domestic oxygen 
supplementation 3 days later )Figure 3B(. 

Figure 2: Chest X-rays after second chest tube insertion and 

removal. 

second chest tube insertion )A( and removal four 
days later )B( are shown.

Discussion
Large studies describing the relationship between 
COVID-19 and pneumothorax have not been 
published to date, to the best of our knowledge. 
Nonetheless, as presented here, COVID-19 patients 
may develop a simple or complicated pneumothorax 
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which may be part of the natural progression 
of COVID-19 or a complication of iatrogenic 
interventions such as intubation. We recommend 
considering pneumothorax as a differential diagnosis 
for deterioration in COVID-19 patients throughout 
their illness, and especially prior to deciding whether 
to intubate a patient, which would probably harm a 
patient with a pneumothorax. 
When considering pneumothorax as a differential 
diagnosis in COVID-19 patients, technical challenges 
may arise. Infection control and patient isolation may 
result in imaging being less accessible for COVID-19 
patients. In our medical facility, the COVID-19 wards 
were equipped with mobile X-rays and point of 
care ultrasound )POCUS( devices, and trained 

technicians were on call. More advanced imaging 
modalities, such as computerized tomography and 
magnetic resonance imaging, were only available 
outside of the COVID wards after clearing them 
of non-essential personnel and disinfecting them 
post-use. 
To the best of our knowledge, POCUS has only been 
used to demonstrate a pneumothorax in COVID-19 
patients in a longitudinal study ]8[ and not as a 
decision-making aid when a pneumothorax was 
suspected. In spite of ultrasound being more 
accurate, more cost-effective and safer ]9,10[, their 
use is probably limited by a lack of experience 
using POCUS, which could be overcome by 
training.
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