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growing. We hope to contribute to it by presenting a case of a 19-year-old male who presented with an e-cigarette
induced pneumothorax. It is our hope that this case brings more evidence to the dangers of e-cigarette use.
Introduction worsened with deep inspiration and certain movements. He denied any

E-cigarette or vaping associated lung injury (EVALI) is an inflam-
matory response in the lungs triggered by using a device typically called
e-cigarettes or vape pens to inhale a vapor created from heating up a
liquid containing various substances, such as nicotine, cannabinoids,
artificial flavors, and other additives. According to the Centers of Dis-
ease Control (CDC), a total of 2807 hospitalized EVALI cases or deaths
have been reported as of February 18, 2020. Among these patients, the
majority have been male with a median age of 24 years and no docu-
mented underlying lung disease [1,2]. While the long-term adverse
health effects of vaping are still unknown, the acute events (e.g.,
pneumonitis, acute respiratory distress syndrome) that have occurred
are of great concern [3]. Intriguingly, pneumothoraces due to vaping
have been rarely reported so far but the body of literature illustrating an
association is growing. We hope to contribute to it by presenting a case
of a 19-year-old male without any prior history of pulmonary disease
who presented with an e-cigarette induced pneumothorax.

Case presentation

Patient is a 19-year-old male with no significant medical history who
presented to the hospital secondary to shortness of breath and signifi-
cant left-sided chest discomfort that began less than 24 hours ago. He
reported vaping for a few minutes and then subsequently experiencing
left-sided chest pressure and discomfort without radiation that he rated
9 out of 10 in severity. He stated that the pain was sharp in nature and
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personal or family history of heart disease, lung disease, or hypercoag-
ulability. He denied recent travel, trauma, or immobilization. He had
never experienced this type of pain before. Upon further inquiry about
his e-cigarette use, he stated that he had been using his JUUL e-cigarette,
which uses a nicotine formula, “every minute of every day” for one year.
Previously, he smoked 10 cigarettes daily for one year before switching
to the JUUL e-cigarette to help him quit smoking cigarettes. Despite
switching to JUUL, he did continue to smoke 1-2 cigarettes monthly as
well as 2-3 marijuana joints weekly.

In the Emergency Department, physical examination revealed a 5'8,”
61-kg male who was in no acute respiratory distress. He was noted to be
breathing comfortably, and his lungs were clear to auscultation with no
rhonchi, rales, or wheezes. No crepitus was palpated in the thoracic
region to indicate subcutaneous emphysema. Chest X-Ray demonstrated
a small left-sided apical pneumothorax, around 10% (Image 1). He was
subsequently placed on 2 L Oxygen (02) via nasal cannula and admitted
to the Observation Unit for monitoring. Computerized tomography (CT)
Chest Without Contrast was done to rule out any intraparenchymal lung
disease, which only confirmed the small left pneumothorax and other-
wise demonstrated clear lung parenchyma (e.g., no subpleural blebs)
(Image 2). No further work-up was performed. Patient was managed
conservatively for two days, weaned off O2 supplementation, and then
discharged after repeated chest x-ray showed no worsening if not min-
imal improvement in the pneumothorax.
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Image 1. A small left apical pneumothorax 2 cm at the apex (10%). No asso-
ciated midline shift of the mediastinum. The cardiomediastinal contours, pul-
monary vasculature, lungs and pleural spaces are otherwise within
normal limits.
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Image 2. Small left pneumothorax of approximately 10%, as reported in the
prior chest x-ray. The lungs appear clear.

Discussion

Pneumothorax is the presence of air in the pleural space that can
result in the partial or complete collapse of a lung. Pneumothorax can be
traumatic (iatrogenic vs non-iatrogenic) or spontaneous. Spontaneous
pneumothoraces are classified as either primary or secondary. Primary
spontaneous pneumothoraces occur in the absence of lung disease, while
secondary spontaneous pneumothorax occur in the presence of lung
disease such as asthma, emphysema, chronic obstructive pulmonary
disease, cystic fibrosis, malignancy, necrotizing lung infections, and
architectural abnormalities of the pleural membrane. Spontaneous
pneumothorax classically occur in tall, thin males between the ages of
10 and 30 years, and both cigarette and cannabis smoking are well-
known risk factors [4]. Vaping, on the other hand, is not as
well-established as little is known about the impact e-cigarettes have on
the development of pneumothoraces despite their use rapidly increasing
over the past decade, particularly among adolescents and young adults.

E-cigarettes have generally been advertised to be less damaging to
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the lung parenchyma than traditional cigarette smoking. However, as
vaping rates continue to rise, numerous cases are illustrating that this
may be further and further from the truth since associated EVALI is
parallelly increasing [5-7]. E-cigarettes may increase the risk of pneu-
mothorax through the action of both the physiologic mechanisms and
inhaled toxins. Pneumothoraces are thought to result from the sponta-
neous rupture of subpleural blebs or bullae or increase in pleural
porosity secondary to inflammation. Pneumothoraces from e-cigarette
use has been hypothesized to result from the mechanism described and
toxin inhalation, as the nicotine and non-nicotine compounds inhaled
are associated with lung epithelial cell injury and inflammation [7].
Another hypothesis stems from the proposed mechanism in marijuana
smokers that repeated inhalation through a resistive device generates
large negative intrathoracic pressure swings that result in airway baro-
trauma and ultimately lung collapse [8]. Our patient reported using a
JUUL with nicotine liquid pods “every minute of every day” for one year.
JUUL has been shown to demonstrate cytotoxicity from both nicotine
and some flavor content as the nicotine concentrations have been found
to be significantly higher than those of other e-cigarettes and the flavor
chemicals can induce significant oxidative stress, inflammation, and
alveolar-capillary barrier dysfunction [9,10]. JUUL uses nicotine salts
that allow these significantly higher levels of nicotine to be inhaled more
easily and with less irritation than the freebase nicotine traditionally
used in tobacco products and previous generation e-cigarettes, which
makes it particularly popular among smokers and young people.
Although JUUL Labs claims that vaping has beneficial impacts, studies
have demonstrated that JUUL, among other e-cigarettes, still leads to
impairment of endothelial function that comparable to cigarettes [11,
12]. Despite this, most of the cases of EVALI have been associated with
the use of e-cigarettes containing THC, the concentrations of which can
exceed that of dried cannabis by up to 30 times. According to the CDC,
THC and vitamin E acetate, a condensing agent in vaping products that
had been found in all injured lung fluid samples, may be the culprits of
lung injury [13,14].

Most pneumothoraces are confirmed by upright posterior-anterior
chest radiographs and may be combined with lateral radiographs in
difficult cases. Typically, one will see displacement of the pleural line
and an absence of lung marking between the edge of the pleura and wall
of the chest. CT is more sensitive than chest radiographs in the detection
of pneumothorax, especially small pneumothoraces (less than 15% of
the hemithorax), and can provide more detailed information, especially
where there is suspicion for underlying lung disease [15]. Subsequent
management includes deciding whether air needs to be removed from
the pleural space (i.e., needle aspiration or chest tube), which is deter-
mined by clinical stability and size (i.e., small: <3 cm at apex or <2 cm
at hilum, versus large: >3 cm at apex or >2 cm at hilum). Afterwards,
patients should follow-up in about 1-2 weeks as an outpatient, and a
chest radiograph should be performed to ensure lung expansion. At this
time, patients should be re-evaluated for any potential diagnoses missed
during the initial evaluation that would indicate a secondary pneumo-
thorax [16]. Our patient only required observation with O2 supple-
mentation for 24 hours before being discharged from the hospital and
encouraged to follow-up with the pulmonary clinic two weeks after
hospitalization. At his follow-up appointment, he underwent a chest
x-ray that revealed an almost resolved pneumothorax, but we did not
perform any further work-up on the patient to delineate whether or not
he had a predisposition to develop a pneumothorax (e.g., alpha-1 anti-
trypsin deficiency) as his CT at the hospital had revealed clear lung
parenchyma. He was encouraged to quit e-cigarettes and follow-up on
an as needed basis. Patients discharged from the hospital after inpatient
treatment of pneumothorax secondary to e-cigarette use should be
encouraged to discontinue use of e-cigarette or vaping products. To this
day, our patient has avoided e-cigarettes but, unfortunately, has gone
back to smoking cigarettes and marijuana daily.
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Conclusion

Although long-term health effects from vaping are not well known,

CT studies have demonstrated that vaping-associated respiratory disease
has presented with various pulmonary patterns including acute eosin-
ophilic pneumonia, organizing pneumonia, bronchiolitis, acute respi-
ratory distress syndrome, diffuse alveolar hemorrhage, hypersensitivity
pneumonitis, the rare giant-cell interstitial pneumonitis and now
pneumothorax [17]. Vaping has not yet been established as a risk factor
for pneumothorax, but it is well on its way to doing so as more and more
cases come to light, such as ours. Practitioners should take more care to
inquire about vaping when asking patients about their smoking history
and subsequently counsel them on cessation. It is our hope that this case
brings more evidence to the dangers of e-cigarette use.
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