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Abstract

We present a rare case of vaping-induced spontaneous pneumomediastinum in a young healthy female. The
patient presented to the emergency department with the chief complaint of acute onset chest pain. Imaging
studies, chest X-ray, and computed tomography of the chest showed findings of pneumomediastinum. The
patient was counseled on vaping cessation and discharged after 48 hours.
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Introduction

Pneumomediastinum is a rare pathological condition characterized by free air in the mediastinal space.
Spontaneous or primary pneumomediastinum occurs without any apparent cause. Some causes of a
secondary pneumomediastinum include asthma, chronic obstructive pulmonary disease (COPD)
exacerbations, esophageal rupture, iatrogenic damage, or trauma [1]. In this report, we present a rare case of
spontaneous pneumomediastinum in a young, healthy female with a social history significant for years of
daily vaping and no other past medical history. The patient presented with a sudden onset of severe throat
pain, odynophagia, and chest pain. Imaging studies, chest X-ray, and CT scan of the chest showed findings
of pneumomediastinum. The patient was admitted for 48 hours and counseled on cessation of vaping.

Case Presentation

A 26-year-old African American female with a two-year history of daily vaping and no other medical history
presented to the emergency department with sudden onset severe throat pain with associated odynophagia
and sharp non-radiating anterior chest pain. Her symptoms were exacerbated by deep breathing with no
relieving factors. She was at rest when the pain abruptly started and became progressively worse. She denied
any dyspnea, nausea, vomiting, coughing, fever, or chills. Her social history was significant for regular daily
electronic cigarette vaping for the past two years and no cigarette smoking or recreational drug use. On the
initial presentation, she was tachycardic and borderline tachypneic. Chest X-ray (Figure /) and a CT
angiogram of the chest (Figures 2-5) showed findings of a small to moderate sized pneumomediastinum
along the left heart border, tracking upwards along the aortic arch without pneumothorax.
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FIGURE 1: Chest X-ray showing pneumomediastinum.
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FIGURE 2: Axial computerized tomography of the chest showing
pneumomediastinum
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FIGURE 3: Axial computerized tomography of the chest showing
pneumomediastinum.
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FIGURE 4: Sagittal computerized tomography of the chest showing
pneumomediastinum.
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FIGURE 5: Maximum-intensity-projection image of the chest showing
pneumomediastinum.

The patient was admitted for observation with proper pain control and instructed to withhold food and
fluids by mouth. A fluoroscopic esophagram showed no evidence of esophageal perforation or leak. A
cardiothoracic surgeon and pulmonologist evaluated the patient with recommendations to continue
supportive care and monitor the patient with serial chest X-rays with no other intervention. Twenty-four
hours after admission, chest imaging demonstrated the decreased size of the pneumomediastinum. The
patient was counseled in detail on vaping cessation and discharged home after 48 hours.

Discussion

The source of air extravasation in pneumomediastinum is most commonly identified as either the
tracheobronchial tree or the esophagus. Spontaneous or primary pneumomediastinum occurs with no
apparent cause. There are many causes of secondary pneumomediastinum, including asthma or COPD
exacerbation, esophageal rupture (Boerhaave Syndrome), iatrogenic causes (intubation, endoscopy,
thoracotomy), or traumatic causes (blunt or penetrating) [1]. In this case, it was suspected that the patient’s
spontaneous pneumomediastinum occurred secondary to constant daily vaping. The inhalation of illicit
substances, especially when done repeatedly and forcefully, leads to a sudden increase in intra-alveolar
pressure resulting in barotrauma that causes alveolar rupture. Alveolar rupture causes air to dissect into the
peribronchial and perivascular space and ultimately into the mediastinum [1-3]. By a similar mechanism,
alveolar rupture secondary to vaping can also cause pneumothorax. There have been several cases of vaping
associated spontaneous pneumothorax (VASP) reported in the literature [4]. There have also been reported
cases of spontaneous pneumomediastinum in young patients caused by inhalation of marijuana [2,5] and
crack cocaine [6,7]. Vaping-induced pneumomediastinum is a less commonly reported phenomenon, with
only four other cases reported in the literature [3,8-10]. Each reported case presented similarly to ours in an
otherwise young, healthy patient with no known past medical history.

We suspect that the adverse effects of vaping will continue to become more prevalent as electronic cigarettes
have been widely marketed and accepted as a safer alternative to conventional cigarette smoking,
particularly among younger individuals [6,11-13]. There have been many reported cases of e-cigarette or
vaping-associated lung injury (EVALI), ranging from those managed in an outpatient setting to those
resulting in life-threatening hypoxic respiratory failure requiring ICU level of care [13]. While it is widely
accepted that conventional cigarette smoking poses a multitude of adverse health effects, there is still much
less data on the adverse effects of electronic cigarette use [11,12]. In the majority of cases, spontaneous
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pneumomediastinum is a self-limiting condition requiring only supportive care with proper pain control,
antitussives, and imaging studies to confirm resolution. Patients are typically hemodynamically stable and
can be admitted for short inpatient observation [2,3,5,7-10]. The diagnosis of spontaneous
pneumomediastinum is largely one of exclusion and is confirmed with imaging.

In our case, no elements of the patient’s history suggested secondary causes of pneumomediastinum.
Nevertheless, the esophageal rupture was first ruled out with a fluoroscopic esophagram. Bronchoscopy was
also briefly considered to rule out the tracheobronchial tree as a potential source. However, the patient
remained stable and a chest X-ray obtained one day after admission showed improvement in the size of the
pneumomediastinum, therefore, a more conservative management approach was appropriate. When
evaluating a young, otherwise healthy patient presenting with chest pain, it is crucial to obtain a detailed
social history and consider pneumomediastinum as a diagnosis on the differential.

Conclusions

Healthcare providers should be aware of the various presentations of vaping-associated lung injury. It is a
common misconception that vaping is a safer alternative to traditional cigarette smoking and carries
minimal health risks, which may cause patients to vape heavily or utilize vaping as a means to quit smoking.
It is important to note that when obtaining a social history, a patient may specifically deny conventional
cigarette use but may be a regular user of electronic cigarettes, which, as we demonstrate in this case, is not
without its own adverse risks. Providers should specifically inquire about history of vaping and the use of
electronic cigarettes when obtaining a social history. Counseling patients on the risks of vaping and
encouraging abstinence from inhalation of any type of illicit substance is important to prevent vaping-
induced lung injuries.
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