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Abstract: Endobronchial ultrasound guided transbronchial needle aspiration 
(EBUS-TBNA) is a commonly performed outpatient procedure used 
for the diagnosis, staging of  lung cancer, and the evaluation of  thoracic 
lymphadenopathy of  unknown origin. With the advent of  this minimally invasive 
technology, mediastinoscopy, once the gold standard, has fallen out of  favour. 
Pneumomediastinum is a rare complication of  EBUS-TBNA and can often 
be managed conservatively. We present a case of  a 52-year-old female who 
developed pneumomediastinum following EBUS-TBNA and improved with 
expectant management in the emergency department. We discuss the proposed 
pathophysiology of  this rare occurrence that usually follows a benign course.  
Severe complications, such as mediastinitis and tracheal tear, need to be excluded 
promptly.
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Introduction
Pneumomediastinum is a commonly encountered medical condition in the 
emergency department (ED). It can occur in isolation or be associated with 
pneumothorax. Common causes of  pneumomediastinum are blunt force trauma 
to the chest, obstructive pulmonary diseases, and mediastinitis, which occurs most 
frequently as an iatrogenic complication of  upper aero-digestive tract procedures. 
Endobronchial ultrasound guided transbronchial needle aspiration (EBUS-TBNA) 
refers to the performance of  fine needle aspiration of  the target lesion under 
direct ultrasound visualization during bronchoscopy. EBUS-TBNA is currently the 
procedure of  choice for diagnosis and staging of  lung cancer due to the minimal 
invasiveness (Vyas et al., 2013). EBUS-TBNA allows sampling of  most hilar and 
mediastinal lymph nodes except paraaortic and paraesophageal lymph node 
stations (stations 5, 6, 8, and 9). However, simultaneous endoscopic ultrasound 
using EBUS scope (EUS-B) enables the operator to access the lower mediastinal 
lymph node stations (stations 8 and 9) by a transesophageal approach. EUS-B 
guided fine needle aspiration (EUS-NA) provides a more complete staging of  the 
mediastinum with increased sensitivity and negative predictive value (Bugalho et al., 
2018). The procedure is usually performed as an outpatient with minimal risk of  
complications. Pneumomediastinum is a rare complication of  EBUS-TBNA that has 
been reported in the form of  case reports in the literature. The pathophysiology 
behind the causation of  pneumomediastinum is unclear, and most patients follow 
a benign trajectory. We report the rare occurrence of  pneumomediastinum in a 
patient following EBUS-TBNA, who improved with conservative management. The 
proposed pathophysiology and management are also discussed.

Case report
A 52-year-old female presented to the hospital with intermittent anterior chest pain 
and self-reported episodes of  hemoptysis of  several months duration. The patient 
was an active smoker with more than thirty-five pack-year history of  smoking. 
She was treated with antibiotics multiple times in the recent past for recurrent 
pneumonia. On admission, her vital signs were stable. Physical examination was 
unremarkable. She underwent a computed tomographic angiogram of  the chest to 
rule out pulmonary embolism. Computed tomography (CT) of  the chest revealed 
hilar and mediastinal lymphadenopathy, and concerns were raised regarding the 
possibility of  lymphoma or a primary lung malignancy. The patient underwent 
EBUS-TBNA of  right lower paratracheal (4R), subcarinal (7) and right hilar (10R) 
lymph node stations. The procedure was performed under general anesthesia using 
a 21g needle. Low tidal volume ventilation with positive end-expiratory positive 
pressure (PEEP) of  5 cm of  water was used throughout the procedure. Care was 
taken to avoid the development of  auto-PEEP. There was no endobronchial lesion, 
and the TBNA was uneventful. There was minimal bleeding. The patient was 
discharged home in a stable condition following the procedure. However, the patient 
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Figure 2 – Axial computed tomography scan on the chest at the level of  the vocal cords (A) and upper trachea 
(B) showing varying degrees of  air around the airways and vascular structures.

Figure 1 – Coronal computed 
tomography scan of  the chest 
revealing pneumomediastinum 
with extension at the base
of  the neck.

presented to the ED that night with worsening chest pain and difficulty breathing. 
Her vital signs on presentation were a blood pressure of  147/88 mm Hg, 
a pulse rate of  93 beats per minute, a temperature of  36.83 °C, a respiratory rate 
of  17 breaths per minute, and oxygen saturation of  96% with the patient breathing 
ambient air. Physical examination revealed a non-toxic patient in no acute distress. 
The remainder of  the physical examination, including chest auscultation, was 
completely normal. A chest X-ray was unremarkable. Representative slides of  the 
CT scan of  the chest are shown in Figures 1 and 2. The coronal (Figure 1) and axial 
(Figure 2) views revealed pneumomediastinum with an extension of  the air up to 
the base of  the neck. There was no evidence of  mediastinitis on transverse imaging. 
A gastrografin esophagram revealed no esophageal perforation. The patient was 
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treated with pain medication with subsequent improvement of  her symptoms. She 
was discharged home from the ED with a planned follow-up with the pulmonologist. 
The lymph node fine needle aspirations (FNAs) were negative for malignancy.

Discussion
This case represents a rare complication of  EBUS-TBNA. EBUS-TBNA has 
revolutionized lung cancer diagnosis and simultaneous staging. It is a sensitive, safe, 
and less invasive procedure compared to mediastinoscopy and has largely replaced 
the later in the diagnostic algorithm of  lung cancer. Complications from EBUS-TBNA 
are rare and mostly involve mild bleeding (Asano et al., 2013). Only a handful of  
cases of  isolated pneumomediastinum have been reported in the literature, in 
the form of  case reports (Piroddi et al., 2017). A review of  all published trials of  
EBUS-TBNA between 1995–2012 did not show any case of  pneumomediastinum 
(von Bartheld et al., 2014). Similarly, in a nationwide study from Japan, there was 
no report of  pneumomediastinum (Asano et al., 2013). The exact pathophysiologic 
mechanism of  pneumomediastinum following TBNA is unclear. One possible 
explanation is the Macklin effect. Macklin effect refers to the development of  
pneumomediastinum due to increased intrathoracic pressure. The increased 
intrathoracic pressure leads to alveolar rupture and forceful expulsion of  the alveolar 
air in the mediastinal space following centripetal dissection along the bronchovascular 
bundle (Macklin and Macklin, 1944). Pneumomediastinum can be seen in patients 
with blunt force trauma to the chest, following forceful coughing or sneezing, and 
in the setting obstructive pulmonary diseases. This can occur with or without 
accompanying pneumothorax.

EBUS-TBNA utilizes the application of  small caliber needles for the purpose 
of  lymph node sampling under direct ultrasound visualization. The procedure is 
generally safe and well-tolerated by patients. The risk of  pneumothorax following 
EBUS-TBNA has been reported to be 0.03% (Asano et al., 2013). Significant 
trauma to the airways leading to leakage of  air is therefore highly unlikely. The 
etiology of  the pneumomediastinum in our case is unclear. The patient underwent 
the procedure under general anesthesia with low tidal volume ventilation and low 
PEEP, thus, making barotrauma an unlikely causative etiology. Similarly, there was 
no coughing, breath stacking, or auto-PEEP generation, which could have increased 
the intrathoracic pressure. As a result, it is plausible that in very rare occasions, 
FNA during EBUS can in fact cause isolated pneumomediastinum by the creation of  
temporary and self-limited tracheomediastinal or bronchomediastinal fistula.

Pneumomediastinum following TBNA should be managed conservatively. 
However, it is important to rule out mediastinitis, as this can be rapidly 
fatal in the absence of  prompt intervention (Pastene et al., 2020). Whether 
pneumomediastinum represents a rare or a relatively underdiagnosed complication – 
due to lack of  significant symptoms – is unknown. Patients might not seek medical 
attention due to mild chest discomfort following bronchoscopy, which could be 
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the sole manifestation of  pneumomediastinum. In addition, chest X-ray might be 
relatively insensitive to identify mild cases, as was the case in our patient (Zylak et 
al., 2000). Knowledge of  this unusual complication is crucial for clinicians to prevent 
unnecessary surgical interventions, such as chest tube insertion. At the same time, 
careful evaluation is necessary to exclude serious damage to the upper airway 
structure, such as esophageal perforation and tracheal tear. Bronchomediastinal 
fistula and mediastinitis following EBUS-TBNA have been reported (Bougioukas 
et al., 2019).
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