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Vaping or E-cigarettes were created to deliver nicotine-containing aerosol to users with a flavoring agent without agents such as
tars, oxidant gases, and carbon monoxide smoke found in traditional tobacco cigarettes. The use of E-cigarettes is steadily
increasing in the United States, especially among the young population. Electronic cigarettes seem capable of causing various
injury patterns in the lungs, collectively called E-cigarettes or vaping-associated lung injury (EVALI). Spontaneous
pneumomediastinum (SPM) is a rare finding in EVALI. Here, we report a case of spontaneous pneumomediastinum secondary
to vaping in a young man with no past medical history except for daily vaping and a recent untreated influenza infection.

1. Introduction

Pneumomediastinum is defined as the presence of air or other
gas in the mediastinum also known as mediastinal emphysema
[1]. Pneumomediastinum can be categorized as spontaneous
pneumomediastinum (SPM) and secondary pneumomediasti-
num. Secondary pneumomediastinum is caused by blunt or
penetrating chest wall trauma, barotrauma from mechanical
ventilation, underlying airway diseases, endobronchial, and
esophageal perforation. Vaping or E-cigarettes gained popular-
ity over the last few years. E-cigarettes containing nicotine and
other substances vaporize or produce aerosols, which the users
then inhale. Predisposing conditions or triggers are identified in
some cases of pneumomediastinum in children. A respiratory
illness that led to pneumomediastinum, especially during acute
exaggeration with excessive coughing, i.e., in asthma and respi-
ratory infections, is identified in children and adolescents [2–5].
The unique aspect was that the development of SPM was trig-
gered by excessive coughing from untreated influenza infection
in an otherwise healthy young man with concomitant lung
injury from daily vaping.

2. Case Presentation

A 22-year-old male was brought to the emergency depart-
ment (ED) for cough and progressive shortness of breath
for the last six days. His past medical history is unremarkable
except for daily vaping. A week ago he also tested positive for
influenza B when he had chills, fatigue, and sore throat. He
did not take oseltamivir due to a late prescription from his
primary care physician. He had low-grade fever with nausea
and vomiting with fierce cough four days before presentation
to ED. He also felt crepitus in the neck. He did not have any
prior chest surgical history or any history of illicit drug abuse.
In the ED, his temperature was 99.1 degrees Fahrenheit,
blood pressure of 150/95mmHg, heart rate of 136 beats/min,
and a saturation of 91% on 3L nasal cannula (NC) oxygen.
On physical examination, subcutaneous emphysema was
noted in the anterior cervical region. Blood work showed leu-
kocytosis of 18,000/mL and a procalcitonin level of 0.21
ng/mL. Chest X-ray (CXR) showed pneumomediastinum
with subcutaneous emphysema extending into the cervical
region with bilateral pneumonia (Figure 1).
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Chest computed tomography (CT) showed severe pneu-
momediastinum with subcutaneous emphysema and diffuse
pneumonitis (Figure 2).

The patient was admitted to the medical floor. He was
treated with supplemental 3 L NC supplemental oxygen,
and oseltamivir and antibiotics were discontinued. A gastro-
grafin esophagogram was done, and esophageal rupture was
ruled out. Repeat CXR two days later showed improvement

of pneumomediastinum and subcutaneous emphysema
(Figure 3). He was counseled extensively against vaping and
was discharged home on room air.

3. Discussion

SPM occurs due to air leaks through small alveolar
ruptures to the surrounding bronchovascular sheath.

Figure 1: X-ray showing pneumomediastinum with subcutaneous emphysema (red arrow) extending to the cervical region with bilateral
pneumonia.

Figure 2: Computed tomography (CT) chest showing severe pneumomediastinum (red arrow) with diffuse pneumonitis.
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Pneumomediastinum also could result from air leaks from
the gastrointestinal tract (esophageal rupture) and respira-
tory tract [1, 6]. The proposed mechanism occurs due to
differential pressure gradient that develops between the
alveoli and lung interstitium. This pressure gradient can
occur either by increasing the alveolar pressure (Valsalva
maneuver) or by decreasing the interstitial pressure
(increased work of breathing). This leads to alveolar rup-
ture and release of air into a mediastinal space with lower
pressure (Macklin effect) [7]. As the mean pressure in the
mediastinum is always negative than the pressure in the
pulmonary parenchyma, the free air tends to move cen-
tripetally along the vascular sheaths, facilitated by the
pumping action of breathing. The air spreads to the hilum
and into the mediastinum or through the loose mediasti-
nal fascia to the subcutaneous tissues of the thorax, upper
limbs, and neck. Recently, postulated mechanisms by
which vaping can lead to acute lung injury include airway
remodeling, macrophage activation, and direct injury of
airway epithelium [8].

In most cases, the movement of air into the subcutaneous
tissues prevents the buildup of pressure in the mediastinum.
Occasionally, air leaks into the pericardial space, causing
pneumopericardium [9, 10]. In extremely rare cases, pressure
accumulates in the mediastinal cavity, causing pneumotho-
rax or compression of adjacent intrathoracic structure
leading to tension pneumomediastinum or tension pneu-
mopericardium [11–14].

The classic triad of pneumomediastinum is retrosternal
pleuritic pain (with exacerbation during deep inspiration),
subcutaneous emphysema, and dyspnea. Chest radiography
including the cervical region should be the standard initial
diagnostic procedure and shows lucent streaks or bubbles
of gas that outline mediastinal structures [11]. Other radio-
logic evidence of SPM includes thoracic and cervical subcuta-
neous emphysema (which is most apparent on lateral neck

radiographs). The diagnosis should be confirmed with a chest
computed tomography scan. Gastrografin esophagogram
and bronchoscopy should be performed if there is suspicion
of esophageal and tracheobronchial tree rupture.

Uncomplicated SPM is managed conservatively with
analgesia, rest, and avoidance of maneuvers that increase
pulmonary pressure (Valsalva or forced expiration) [7, 15].
The complications of SPM include pneumothorax with
pneumomediastinum (requires chest tube), esophageal per-
foration with secondary pneumomediastinum (requires
intensive medical and surgical management), tension pneu-
momediastinum (requires limited mediastinotomy), and
pneumopericardium (requires surveillance for pericardial
tamponade) [9, 10, 12].

4. Conclusion

SPM is a rare presentation of EVALI. To our knowledge, this
is the first reported case of spontaneous pneumothorax in a
healthy young man with daily vaping with concomitant
influenza infection. Treatment of uncomplicated SPM is
supportive consists of analgesia, oxygen therapy, rest, and
avoidance of maneuvers that increase pulmonary pressure.
Most patients recover without sequelae within a few days,
and recurrence is rare.
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Figure 3: Improvement of pneumomediastinum and subcutaneous emphysema.

3Case Reports in Pulmonology

https://doi.org/10.1371/journal.pmed1000097
https://doi.org/10.1371/journal.pmed1000097


References

[1] R. Mason, “Pneumomediastinum and mediastinitis. In: Mur-
ray and Nadel's,” in Textbook of Respiratory Medicine, Elsevier
Health Sciences, 4th edition, 2005, Chapter 72.

[2] J. B. Jougon, M. Ballester, F. Delcambre, T. Mac Bride, C. E. H.
Dromer, and J. F. Velly, “Assessment of spontaneous pneumo-
mediastinum: experience with 12 patients,” The Annals of Tho-
racic Surgery, vol. 75, no. 6, pp. 1711–1714, 2003.

[3] K. S. Wong, H. M.Wu, S. H. Lai, and C. Y. Chiu, “Spontaneous
pneumomediastinum: analysis of 87 pediatric patients,” Pedi-
atric Emergency Care, vol. 29, no. 9, pp. 988–991, 2013.

[4] C. Y. Lee, C. C. Wu, and C. Y. Lin, “Etiologies of spontaneous
pneumomediastinum in children in middle Taiwan,” Pediatric
Pulmonology, vol. 45, no. 9, pp. 869–873, 2010.

[5] K. Yamada, H. Shinmoto, M. Hamamoto et al., “Pneumonia
induced by swine-origin influenza A (H1N1) infection: chest
computed tomography findings in children,” Japanese Journal
of Radiology, vol. 29, no. 10, pp. 712–717, 2011.

[6] C. C. Macklin, “Transport of air along sheaths of pulmonic
blood vessels from alveoli to mediastinum: clinical implica-
tions,” Archives of Internal Medicine, vol. 64, no. 5, p. 913,
1939.

[7] I. Macia, J. Moya, R. Ramos et al., “Spontaneous pneumome-
diastinum: 41 cases,” European Journal of Cardio-Thoracic
Surgery, vol. 31, no. 6, pp. 1110–1114, 2007.

[8] J. R. Balmes, “Vaping-induced acute lung injury: an epidemic
that could have been prevented,” American Journal of Respira-
tory and Critical Care Medicine, vol. 200, no. 11, pp. 1342–
1344, 2019.

[9] V. Vanzo, S. Bugin, D. Snijders, L. Bottecchia, V. Storer, and
A. Barbato, “Pneumomediastinum and pneumopericardium
in an 11-year-old rugby player: a case report,” Journal of Ath-
letic Training, vol. 48, no. 2, pp. 277–281, 2013.

[10] C. J. Allen, L. F. Teisch, and K. D. Stahl, “Spontaneous pneu-
momediastinum, pneumopericardium and epidural pneuma-
tosis: insights on clinical management,” Acute Card Care,
vol. 17, no. 1, pp. 20–23, 2015.

[11] M. Chalumeau, L. le Clainche, N. Sayeg et al., “Spontaneous
pneumomediastinum in children,” Pediatric Emergency Care,
vol. 31, no. 1, pp. 67–75, 2001.

[12] D. B. Herlan, R. J. Landreneau, and P. F. Ferson, “Massive
Spontaneous Subcutaneous Emphysema: Acute Management
with Infraclavicular "Blow Holes",” Chest, vol. 102, no. 2,
pp. 503–505, 1992.

[13] I. S. I. Mohamed, Y.-H. Lee, S. Z. Yamout, S. Fakir, and A. M.
Reynolds, “Ultrasound guided percutaneous relief of tension
pneumomediastinum in a 1-day-old newborn,” Archives of
Disease in Childhood. Fetal and Neonatal Edition, vol. 92,
no. 6, p. F458, 2007.

[14] K. L. Rao, S. Imamuddin, and A. P. Kumar, “Isolated tension
pneumopericardium in a case of acute lymphoblastic leuke-
mia,” Indian Heart Journal, vol. 65, no. 6, pp. 705-706, 2013.

[15] J. W. Fitzwater, N. N. Silva, C. G. Knight, L. Malvezzi,
C. Ramos-Irizarry, and C. A. Burnweit, “Management of spon-
taneous pneumomediastinum in children,” Journal of Pediat-
ric Surgery, vol. 50, no. 6, pp. 983–986, 2015.

4 Case Reports in Pulmonology


	Vaping and Commitment Flu-B Infection Is a Deadly Combination for Spontaneous Pneumomediastinum
	1. Introduction
	2. Case Presentation
	3. Discussion
	4. Conclusion
	Conflicts of Interest
	Acknowledgments

