
Extensive Pneumomediastinum, Subcutaneous Emphysema, and Pneumorrhachis 
Following Retching: A Case Report of Cannabinoid Hyperemesis Syndrome  
 
INTRODUCTION 
Spontaneous pneumomediastinum (SPM) is a rare condition characterized by the presence of free air in the 
mediastinum, typically resulting from alveolar rupture due to increased intra-alveolar pressure. This phenomenon, 
known as the Macklin effect, can be triggered by forceful coughing, vomiting, or Valsalva maneuvers. Although 
esophageal rupture (Boerhaave syndrome) is a major concern, SPM can occur independently. Pneumorrhachis, the 
presence of air in the spinal canal, is an even rarer occurrence and is usually benign. Marijuana use has been 
implicated in SPM through mechanisms involving barotrauma, though the exact pathophysiology remains unclear. 
This case report discusses a patient with extensive pneumomediastinum, subcutaneous emphysema, and 
pneumorrhachis following forceful retching, likely exacerbated by excessive marijuana gummy consumption. 
 
CASE PRESENTATION 
A 32-year-old male with no significant past medical history presented to the urgent care center with a 4-day history of 
nausea, vomiting, diarrhea, decreased oral intake, and reduced urine output. He had recently relocated from 
Portland, Oregon, and reported occasional marijuana use and social alcohol consumption. He denied toxic alcohol 
ingestion, over-the-counter medications, herbal products, NSAIDs, or recent antibiotic use. The patient admitted to 
excessive consumption of marijuana gummies in the days leading up to his presentation. 
 
Initial laboratory findings included hyponatremia (122 mEq/L), acute kidney injury and elevated creatine 
phosphokinase (CPK 17,000 U/L), consistent with rhabdomyolysis. Imaging revealed extensive pneumomediastinum, 
subcutaneous emphysema, and pneumorrhachis. An esophagram ruled out esophageal perforation. 
 
The patient was admitted to the intensive care unit (ICU) for aggressive medical management, including intravenous 
fluid resuscitation for rhabdomyolysis. Cardiothoracic surgery and neurosurgery consultations deemed no surgical 
intervention necessary. 
 
DISCUSSION 
This case presents a unique constellation of findings, including extensive pneumomediastinum, subcutaneous 
emphysema, and pneumorrhachis, likely secondary to retching. While Boerhaave syndrome was a primary concern, 
the negative esophagram made this diagnosis less likely. Macklin effect, or alveolar rupture due to increased 
intra-alveolar pressure, provides a more plausible explanation. 
 
The patient's history of excessive marijuana gummy use may have contributed to his presentation. Cannabinoid 
hyperemesis syndrome (CHS) is a condition characterized by chronic nausea and vomiting in chronic cannabis users. 
While typically associated with long-term use, the possibility of acute exacerbation of vomiting with high-dose edibles 
cannot be excluded. The forceful retching associated with CHS could have increased intra-thoracic pressure, leading 
to alveolar rupture and subsequent air dissection.  
 
Pneumorrhachis, while rare, has been reported in association with pneumomediastinum. The exact mechanism is not 
fully understood but is thought to involve the tracking of air along fascial planes into the spinal canal. 
The management of SPM is typically conservative, focusing on supportive care and addressing any underlying 
causes. In this case, the patient's acute kidney injury, electrolyte imbalances, and rhabdomyolysis required 
aggressive medical management. The fact that the patient improved without surgical intervention highlights the 
importance of a conservative approach in the absence of esophageal perforation or other surgical emergencies. 
 



 
 

 
[Figure 1: Representative CT images showing pneumomediastinum, subcutaneous emphysema, and pneumorrhachis] 

 
CONCLUSION 
This case demonstrates that extensive pneumomediastinum, subcutaneous emphysema, and pneumorrhachis can 
occur secondary to forceful retching, even in the absence of esophageal rupture. Clinicians should consider retching 
as a potential etiology of SPM, particularly in patients with a history of conditions that may predispose them to 
vomiting, such as cannabinoid hyperemesis syndrome. A thorough evaluation is necessary to rule out other 
underlying causes and guide appropriate management. 
 
 
 

 



Bibliography 
Macia, I., Moya, J., Ramos, R., Morera, R., Escobar, I., Saumench, J., ... & Ureña, A. (2007). Spontaneous 
pneumomediastinum: 41 cases. European Journal of Cardio-Thoracic Surgery, 31(6), 1110-1114. 
https://doi.org/10.1016/j.ejcts.2007.03.008 
Hazouard, E., Koninck, J. C., Attucci, S., Fauchier-Rolland, F., Brunereau, L., & Diot, P. (2001). Pneumorachis and 
pneumomediastinum caused by repeated Müller's maneuvers: complications of marijuana smoking. Annals of 
Emergency Medicine, 38(6), 694-697. https://doi.org/10.1067/mem.2001.118016 
Kouritas, V. K., Papagiannopoulos, K., Lazaridis, G., Baka, S., Mpoukovinas, I., Karavasilis, V., ... & Zarogoulidis, P. 
(2015). Pneumomediastinum. Journal of Thoracic Disease, 7(Suppl 1), S44. 
https://doi.org/10.3978/j.issn.2072-1439.2015.01.11 
Macklin, M. T., & Macklin, C. C. (1944). Malignant interstitial emphysema of the lungs and mediastinum as an 
important occult complication in many respiratory diseases and other conditions: an interpretation of the clinical 
literature in the light of laboratory experiment. Medicine, 23(4), 281-358. 
Murayama, S., & Gibo, S. (2014). Spontaneous pneumomediastinum and Macklin effect: Overview and appearance 
on computed tomography. World Journal of Radiology, 6(11), 850. https://doi.org/10.4329/wjr.v6.i11.850 
Banki, F., Estrera, A. L., Harrison, R. G., Miller III, C. C., Leake, S. S., Mitchell, K. G., ... & Safi, H. J. (2013). 
Pneumomediastinum: etiology and a guide to diagnosis and treatment. The American Journal of Surgery, 206(6), 
1001-1006. https://doi.org/10.1016/j.amjsurg.2013.08.009 
Oertel, M. F., Korinth, M. C., Reinges, M. H., Krings, T., Terbeck, S., & Gilsbach, J. M. (2006). Pathogenesis, 
diagnosis and management of pneumorrhachis. European Spine Journal, 15(5), 636-643. 
https://doi.org/10.1007/s00586-005-0972-9 
Belotti, E. A., Rizzi, M., Rodoni-Cassis, P., Ragazzi, M., Zanolari-Caledrerari, M., & Bianchetti, M. G. (2010). Air within 
the spinal canal in spontaneous pneumomediastinum. Chest, 137(5), 1197-1200. 
https://doi.org/10.1378/chest.09-0514 
Underner, M., Perriot, J., Peiffer, G., Jaafari, N., & Dautzenberg, B. (2018). Pneumomediastinum and cannabis 
smoking: a case report and literature review. Journal of Addiction, 2018. https://doi.org/10.1155/2018/9864273 
Mallens, W. M., Nijhuis-Heddes, J. M., & Bakker, W. (1990). Pneumomediastinum and pneumothorax as 
complications of cannabis smoking. Nederlands Tijdschrift Voor Geneeskunde, 134(19), 960-961. 
 
 


