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Pneumothorax associated with COVID-19 can occur 
with or without pre-existing lung disease or mechanical 
ventilation, may completely resolve, or recur requiring 
definitive surgical intervention (1). In patients with 
active severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) infection undergoing surgery, pulmonary 
complications occur in half of the patients and there is 
an associated increased in mortality, as high as 20% (2). 
Therefore, careful consideration should be given to these 
patients requiring a surgical intervention, with preference 
for alternative, conservative modality if feasible. 

In 2018, the FDA approved two valves for bronchoscopic 
lung volume reduction—the Zephyr endobronchial valve 
(PulmonX) and the Spiration valve system (Olympus) (3). 
Endobronchial valves (EBV) can be used for occlusion of a 
bronchopleural fistula causing persistent pneumothorax and 
prolonged air leak as a treatment for late complications after 
lung resection (4). Here, we describe the first use of Zephyr 
endobronchial valves in COVID-19-associated pneumonia 
to remedy persistent air leak in the critical care setting as a 
bridge to definitive surgical treatment.

A 69-year-old male with chronic obstructive pulmonary 
disease and severe bullous emphysema presented to our 
institution with shortness of breath for four days. On 
admission, he was found to have COVID-19 pneumonia 
and a large, spontaneous, left pneumothorax requiring tube 
thoracostomy. After one week, he developed worsening 
acute hypoxic respiratory failure requiring intensive care 
unit admission. Computed tomography angiography 

(CTA) of the chest showed persistent pneumothorax 
despite adequate tube thoracostomy and a new large, 
saddle pulmonary embolism requiring catheter-directed 
thrombolysis (Figure 1). A second tube thoracostomy was 
performed with persistent air leak and lack of resolution 
of pneumothorax. He continued to develop worsening 
acute hypoxic and hypercapnic respiratory failure requiring 
intubation and mechanical ventilation.

Given his declining clinical status, a multidisciplinary 
discussion was held to determine the best approach for 
management of his persistent air leak. Due to his current 
frail status, high morbidity and mortality associated with 
an intervention during an active COVID-19 infection, he 
was deemed a poor surgical candidate, thus endobronchial 
management was pursued. 

Seventeen days from initial tube thoracostomy, and eight 
days after intubation, both chest tubes exhibited persistent 
grade 5 air leak with 150 mL air leak per tidal volume. 
Flexible bronchoscopy was performed and a balloon catheter 
was deployed into each subsegmental bronchus while 
monitoring the intensity of air leak. The leak was markedly 
attenuated by complete obstruction of the left upper lobe. 
Zephyr EBVs were separately deployed to the left upper 
lobe apicoposterior segment, anterior segment, and lingula. 
Afterward, the air leak diminished to a grade 1 with only 
30 mL air leak per tidal volume. The patient was extubated 
two days later. Follow-up chest CT showed complete 
resolution of pneumothorax and subsequently the chest 
tubes were removed. The patient was discharged 22 days  
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after the EBV placement.
Over one month later, during outpatient pulmonary 

follow up, CT chest demonstrated a recurrent left 
pneumothorax requiring readmission and pigtail pleural 
catheter placement. At this time, patient was without 
evidence of an active COVID-19 infection. Bronchoscopy 
demonstrated adequate positioning of the apicoposterior 
and lingular valves with mild rotation of the anterior 
segment valve (Figure 2). The three EBVs were removed. 
Since his pneumothorax was related to his underlying 
bullous emphysema and unlikely to resolve without 
intervention, definitive surgery was decided upon. The 
patient underwent left video assisted thoracoscopic 
bullectomy, decortication, and talc pleurodesis and was 
discharged without any air leak.

With the advent  of  the COVID-19 pandemic, 
we have seen an unprecedented number of patients 
with pneumothorax and persistent air leak after tube 
thoracostomy. According to a recently published large, 
multicenter case series, roughly 1% of patients admitted with 
COVID-19, and up to 15% of mechanically vented patients, 
develop pneumothorax, often in association with acute 
hypoxic respiratory failure and a protracted clinical course. 
1 The American College of Chest Physicians recommends 
surgical evaluation if an air leak does not resolve 
spontaneously after four days of tube thoracostomy (5).  
A persistent air leak while mechanically ventilated can lead 
to ventilation/perfusion mismatch, difficulty maintaining 
PEEP, and inability to heal due to positive pressure (6). 
In addition, there is also a theoretical risk that persistent 
air leaks in a COVID-19 patient can cause increased 
aerosolization of the virus during changing of chest tube 
drainage systems, placing health care providers at risk of 
infection (7). Conservative treatment with chest drain 
and observation is usually effective for the treatment of 
COVID-19 pneumothorax complicated by a persistent air 
leak, but invasive techniques are needed when conservative 
treatment fails (6).

Unfortunately, the increased risk of mortality for patients 
undergoing thoracic surgery with a concomitant active 
COVID-19 infection makes the timing of a definitive 
operation a challenging decision highlighting the need for 
an alternative, less invasive approach (8,9). Endobronchial 
valves (EBV) historically have been used in the management 
of lung volume reduction surgery but has gained 
acceptance in the management of patients with spontaneous 
pneumothorax and persistent air leaks, especially in 
those who are poor surgical candidates (6,10). Our case 
demonstrates the utility of EBVs in the critical care setting, 
especially during the COVID-19 pandemic, when patients 
are too high risk for acute surgical treatment of pulmonary 
pathologies. To the best to our knowledge, this is the 1st case 
report describing the use of EBV as a bridge therapy in the 
management of pneumothorax during active COVID-19 
disease.

With the increasing finding of pneumothorax due to 
COVID-19, we highlight the utility of EBVs as a viable 
strategy to reduce the morbidity of COVID-19-associated 
bronchopleural fistulas in the critical care setting and 
offers a strategic bridge to definitive surgical treatment 
at a more opportune time. Appropriate patient selection 
for EBV placement is essential and a multidisciplinary 
discussion needs to be held between intensive care unit, 

Figure 1 Computed tomography angiography (CTA) of the 
chest showed persistent pneumothorax despite adequate tube 
thoracostomy.

Figure 2 Bronchoscopy view of left upper lobe with the three 
endobronchial valves (EBVs) visible. The anterior segment EBV 
has migrated.
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interventional pulmonology and thoracic surgery for 
optimal results. Though the endobronchial valve does not 
always offer definitive repair as in our case, it may still offer 
a temporizing solution until the patient has sufficiently 
recovered from the initial insult to allow for future 
definitive intervention.
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