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Abstract: Spontaneous pneumothorax in the setting of coronavirus disease 19 (COVID-19) has
been first described as an unlikely complication, mainly occurring in critically ill patients or as a
consequence of mechanical ventilation. We report a case with COVID-19 pneumonia followed by a
spontaneous pneumothorax in a young non-smoker without any predisposing pathology.
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1. Introduction

The first cases of Coronavirus disease 2019 (COVID-19) were described in Wuhan,
China, and quickly spread around the world to become a threat to public health, the
economy, and other areas [1]. According to JHU CSSE COVID-19 data, since the outbreak
of COVID-19, more than 136 million cases have been confirmed, with nearly 3 million fatal
outcomes. The WHO declared the disease as a pandemic.

It seems that COVID-19 does not spare a system: Even though the disease mainly
affects the respiratory tract, manifesting as viral pneumonia with common symptoms of
dyspnea or respiratory failure. Additionally, the nervous, cardiovascular, gastrointestinal,
and/or renal systems can be involved [2,3].

Most of the patients present with a mild course of the disease—the mortality ranges
from less than 1% to 8% depending on the country [4,5]. Additionally, new variants have
been reported showing differences in infection rate, severity, and mortality [5,6].

Most cases present with a relatively mild symptoms, yet severe complications have
been observed, with even fatal outcomes—cytokine release syndrome, responsible for
acute respiratory distress syndrome; acute kidney failure; or severe myocardial damage,
as well as secondary infections with septic shock [7,8]. According to some literature data,
approximately 20% of patients progressed to acute respiratory distress syndrome requiring
mechanical ventilation [9,10]. Decreased pulmonary compliance and alveolar inflammation
demand higher levels of airway pressure and fraction of inspired oxygen in order to achieve
adequate ventilation and gas exchange. Higher levels of airway pressure are among the
most probable causes for a number of pulmonary complications, including secondary
spontaneous pneumothorax.

Pneumothorax or pneumomediastinum development during the course of COVID-19
disease was first described as a rather unlikely complication (1% of cases), usually affecting
critically ill patients or those with mechanical ventilation [11–14]. However, recent data
suggest that pneumothorax could also occur in patients without ventilation support [15–17].

We report on a case with COVID-19 pneumonia followed by a spontaneous pneumoth-
orax in a young non-smoker, no alcohol abuse, and HIV-negative, without any predispos-
ing pathology.
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2. Case Report

A 35-year-old male patient presented with suspected COVID-19 pneumonia. He
complained about fever (up to 38.5 ◦C), headache, cough, shortness of breath, and chest
tightness for the last 2 days. No comorbidities were known, except for ulcerative colitis
in remission. The patient denied smoking, as well as alcohol abuse; there were no data
about other drug abuses(e.g., steroids, 5-ASA, etc.). No family history of respiratory tract
diseases was available or other specific lung anomalies.

His vitals on admission were as follows: heart rate of 98/min, respiratory rate of
24/min, and peripheral oxygen saturation of 90%.

The laboratory results (Table 1) showed an elevation of the c-reactive protein (CRP:
106 mg/L; normal range: <5 mg/L) with a normal procalcitonin level (PCT: 0.08 ng/mL;
normal range: <0.5 ng/mL). Creatinine was normal (Crea: 0.8 mg/dL; normal range
0.7–1.2 mg/dL), while lactate dehydrogenase was elevated (LDH: 367 U/L; normal range:
<250 U/L). D-dimer was also elevated (d-dimer: 310 ng/mL; normal range: <250 ng/mL).

Table 1. Laboratory findings on admission.

Laboratory Evaluation Patient’s Result Normal Range

CRP 106 mg/L <5 mg/L

PCT 0.08 ng/mL <0.5 ng/mL

Crea 0.8 mg/dL 0.7–1.2 mg/dL

LDH 367 U/L <250 U/L

d-dimer 310 ng/mL <250 ng/mL

Chest X-ray showed bilateral interstitial infiltrates (Figure 1). Positive reverse tran-
scriptase polymerase chain reaction (RT-PCR) test with nasal swab (Genexpect system)
confirmed COVID-19 infection. The patient was admitted to the isolation ward and re-
ceived supportive treatment. Oxygen supplementation was also necessary—poly mask
was applied (his pO2 increased to 98%), with no mechanical ventilation. The patient was
discharged in a stable condition at day +5 after admission. A chest CT was performed,
revealing no bulla present at the time of discharge.
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Figure 1. Chest X‐ray on admission—showing bilateral interstitial infiltrates without blebs. 

 

Figure 2. CT chest—showing pneumothorax on the right side. 

   

Figure 1. Chest X-ray on admission—showing bilateral interstitial infiltrates without blebs.
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Twenty days after discharge, the patient presented again in the emergency department
with severe chest pain and shortness of breath. CT chest revealed a significant pneumoth-
orax on the right side (Figure 2). A chest tube was inserted with subsequent drainage,
leading to a re-expansion of the right lung.
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Figure 1. Chest X‐ray on admission—showing bilateral interstitial infiltrates without blebs. 
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Figure 2. CT chest—showing pneumothorax on the right side.

The patient was followed-up once again a month later. He could walk a kilometer
distance without getting breathless. Clinically, there was a normal expansion of the both
lungs with normal percussion margins. There was no need for new X-rays as the patient
was clinically stable, asymptomatic, and was feeling fine.

3. Discussion

Approximately 1% of patients with COVID-19 pneumonia develop pneumothorax,
presumably due to the barotrauma caused by positive pressure ventilation [12,18].

In the case presented, no such trauma could be suspected. Other possible “cul-
prits” (emphysema, cystic fibrosis, necrotizing pneumonia, severe asthma, lung inflam-
mation/malignancy, as well as Marfan syndrome and alpha 1-antitrypsin deficiency) also
cannot be taken in consideration [19,20]. The patient is a non-smoker and in good physical
condition (could walk for 5 km prior to the COVID-19 infection); he was tested for alpha
1-antitripsin deficiency (negative). The control CT scan before the discharge did not show
any bulla or emphysema. The patient denies having significant cough—thus, the so-called
Maclin effect (occurs due to extensive cough in an area that the alveolar walls are weakened)
should also be excluded.

There are a few possibilities to explain the complication described:

• Small (micro) sub pleural bleb formation in the course of the disease that broke later
into the pleural space [20];
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• Given the hypercoagulable state observed in COVID-19 patients, a microembolus
leading to infection with subsequent alveolar wall damage and leakage in the pleural
compartment could be suspected [21,22];

• Diffuse alveolar damage leading to alveolar rupture and air leak [17].

4. Conclusions

It is obvious that there is only a thin burden between the mild course of the disease
and full-blown respiratory failure (with life-threatening consequences), as well as between
the “really recovered” patient after the discharge and the patient with unsuspected risk for
ulterior complications.

Increasing evidence of spontaneous pneumothorax in non-ventilated patients after
COVID-19 should make clinicians aware of the “rare” possibility for a spontaneous pneu-
mothorax to cause acute worsening dyspnea or acute clinical deterioration in patients with
a recent COVID-19 history.
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