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Abstract

SARS-CoV-2 has created universal disarray since its outbreak in 2019. Emergent measures were taken
worldwide to mitigate the morbid outcomes of the pandemic. Multiple organ systems have been shown to be
negatively impacted secondary to the heightened inflammatory response to the novel virus. In this report,
we focus on the respiratory system. The novel virus impact on the respiratory system has been well
documented, leading to acute respiratory distress syndrome. Here, we present a case of a patient with no
risk factors for pneumothorax (smoking, underlying lung disease, prior history of pneumothorax, age, family
history) who was found to be SARS-CoV-2 positive and developed a significant pneumothorax requiring
transfer to the intensive care unit.
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Introduction

Since December 2019, the world has experienced one of the most morbid pandemic crises known as COVID-
19 caused by SARS-CoV-2. This novel virus has led to severe social, medical, and economic implications
worldwide. Clinical manifestations are diverse in severity with bilateral pneumonia as the main finding in
hospitalized patients. We report a case of polymerase chain reaction (PCR)-confirmed COVID-19 in a 67-
year-old Hispanic male with a past medical history of hypertension who developed bilateral spontaneous
pneumothorax with no known risk factors and without any positive pressure ventilation.

Case Presentation

A 67-year-old Hispanic male with a past medical history of hypertension presented to the emergency
department with a one-week history of fever, cough, generalized malaise and shortness of breath. The
patient denied any tobacco smoking history. The patient was afebrile, with SpO2 85% on room air,
Review began 12/06/2020 tachypneic with RR 24, BP 137/80, and HR 75. Lung examination was significant for bilateral scattered
Review ended 12/13/2020 crackles. Initial chest X-ray showed bilateral infiltrates as seen in Figure 1.
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FIGURE 1: Chest X-ray shows bilateral infiltrates as shown by arrows

Labs were unremarkable except for WBC 7.8 k/ul (4.8-10.8 K/UL) with mild lymphopenia. The patient tested
positive for COVID 19 and was admitted to the medical floors for further management. The patient was
started on dexamethasone 6 mg daily, remdesivir 200 mg once and then 100 mg daily for nine days as well as
prophylactic enoxaparin. He was also started on nasal cannula 4LPM for oxygen support. He initially showed
improvement regarding his oxygen saturation and tachypnea on the nasal cannula. However, during the
hospital stay, the patient acutely deteriorated with subcutaneous crepitations noted on his neck and
anterior bilateral chest. Repeat chest X-ray showed bilateral pneumothorax, more so on the right, and
subcutaneous emphysema in the upper chest and neck as seen in Figure 2.

FIGURE 2: Chest X-ray shows bilateral pneumothoraces as well as
pneumomediastinum as shown by arrows
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Pigtail was placed on the right side as seen in Figure 3.

FIGURE 3: Chest X-ray shows significant improvement of right-sided
pneumothorax s/p right tube thoracostomy

The patient was transitioned to a high-flow nasal cannula and transferred to the ICU for closer monitoring.
Respiratory status continued to deteriorate and the patient eventually required invasive mechanical
ventilation. Prone positioning was attempted to no avail. During the intensive care unit stay, the patient had
a cardiac arrest with failure of resuscitation in the setting of acute respiratory distress syndrome from
COVID 19 pneumonia after 18 days of hospitalization.

Discussion

Pneumothorax and pneumomediastinum have been reported in patients with COVID-19. Although this is
seen in a small number of patients, the relationship between COVID-19 and pneumothorax is unclear.
Spontaneous pneumothorax is a known complication of the severe acute respiratory syndrome (SARS),
which was caused by SARS-CoV-1, with an incidence of 1.7% in hospitalized patients [1]. Given the potential
consequences of pneumothorax in hospitalized patients, it is important to further assess the frequency of
occurrence in patients with COVID-19 in order to establish preventative measures and optimize treatment
regimens.

Pneumothorax is classified as either primary or secondary. A primary pneumothorax occurs in the absence
of notable lung pathology and does not have an obvious cause. A secondary pneumothorax is seen in the
setting of existing lung pathology. The diagnosis of pneumothorax involves imaging in the form of a chest
X-ray or a computed tomography (CT) scan, with the latter being the gold standard. The most common
findings on a CT scan in patients with COVID-19 include bilateral and peripheral ground-glass opacities, as
well as consolidative pulmonary opacities. There is a temporal link between CT findings and the stage of the
disease, with 56% of patients with the early disease having normal findings [2]. The further on from disease-
onset, the more substantial and frequent the findings on a CT-scan. These findings include greater lung
involvement, the reverse-halo sign, linear opacities and a crazy-paving pattern [3].

Current theories regarding the pathogenesis of pneumothorax in non-ventilated patients with COVID-19
state that diffuse alveolar injury due to a COVID-19 infection increases the risk of alveolar rupture, which
can result in pneumothorax [4]. This is supported by the fact that the most common CT finding in patients
with COVID-19 pneumonia is ground-glass opacities, which can be attributed to alveolar swelling and
alveolar septal inflammation secondary to infection [4]. The common risk factors for pneumothorax include
smoking, genetic disorders, family history and tall stature. Our patient denied any smoking history, had no
known significant family history and was of average height. Moreover, the use of ventilators in the
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management of these patients is an independent risk factor for the development of pneumothorax. The
treatment of this pathology is dependent on several factors, from the size of the pneumothorax, its
mechanism, the treating physician and even patient preference [3,5].

In patients with COVID-19, mechanical ventilation seems to be a major risk factor for the development of
pneumothorax [5]. It can result in the overdistension of alveoli, which in the case of COVID-19 can
exacerbate the existing damage resulting in a pneumothorax. There is a high risk of progression to a tension
pneumothorax in these patients, with immediate tube thoracostomy required to prevent this. Given that up
to two-thirds of patients with COVID-19 who need admission to the critical care unit require mechanical
ventilation [6], treating physicians should be aware of this complication, as well as the recommended
management. With only two-thirds of patients with COVID-induced pneumothorax surviving, it is
important to note that certain factors are associated with a poor prognosis, such as age greater than 70 and
associated acidosis [1]. With the limited information available on these patients and the novelty of this virus,
it is essential to further educate clinicians so that they may identify the higher-risk populations, such as
those at risk for pneumothorax. This will enable them to provide more immediate and efficient treatment in
accordance with established practice guidelines, aiding in the efforts to minimize the morbidity and
mortality of this disease.

Conclusions

SARS-CoV-2 has led to worldwide precautionary measures when out in public given morbid outcomes of
acquiring the novel virus. Multiple complications to those inflicted with the virus have been well
documented in the literature. Our report here brings attention to pneumothorax as a deadly complication
and the importance of recognizing patients at high risk and managing accordingly.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Martinelli A, Ingle T, Newman J, et al.: COVID-19 and pneumothorax: a multicentre retrospective case
series. Eur Respir J. 2020, 56:2002697. 10.1183/13993003.02697-2020

2. Bernheim A, Mei X, Huang M, et al.: Chest CT findings in Coronavirus disease-19 (COVID-19): relationship
to duration of infection. Radiology. 2020, 295:202-207. 10.1148/radiol.2020200463

3. Pneumothorax: from definition to diagnosis and treatment. (2014). Accessed: November 27, 2020:
http://jtd.amegroups.com/article/view/3117/3667.

4. SunR, Liu H, Wang X: Mediastinal emphysema, giant bulla, and pneumothorax developed during the course
of COVID-19 pneumonia. Korean J Radiol. 2020, 21:541-544. 10.3348/kjr.2020.0180

5. Zantah M, Dominguez Castillo E, Townsend R, Dikengil F, Criner GJ: Pneumothorax in COVID-19 disease -
incidence and clinical characteristics. Respir Res. 2020, 21:236. 10.1186/s12931-020-01504-y

6. Hussain A, Noorani A, Deshpande R, et al.: Management of pneumothorax in mechanically ventilated
COVID-19 patients: early experience. Interact Cardiovasc Thorac Surg. 2020, 31:540-543.
10.1093/icvts/ivaal29

2020 Younes et al. Cureus 12(12): e12191. DOI 10.7759/cureus.12191 4 0of 4


https://dx.doi.org/10.1183/13993003.02697-2020
https://dx.doi.org/10.1183/13993003.02697-2020
https://dx.doi.org/10.1148/radiol.2020200463
https://dx.doi.org/10.1148/radiol.2020200463
http://jtd.amegroups.com/article/view/3117/3667
http://jtd.amegroups.com/article/view/3117/3667
https://dx.doi.org/10.3348/kjr.2020.0180
https://dx.doi.org/10.3348/kjr.2020.0180
https://dx.doi.org/10.1186/s12931-020-01504-y
https://dx.doi.org/10.1186/s12931-020-01504-y
https://dx.doi.org/10.1093/icvts/ivaa129
https://dx.doi.org/10.1093/icvts/ivaa129

	SARS-CoV-2 Associated With Pneumothorax: A Case Report and Literature Review
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Chest X-ray shows bilateral infiltrates as shown by arrows
	FIGURE 2: Chest X-ray shows bilateral pneumothoraces as well as pneumomediastinum as shown by arrows
	FIGURE 3: Chest X-ray shows significant improvement of right-sided pneumothorax s/p right tube thoracostomy

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


