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Abstract  

Pneumomediastinum is defined as an abnormal ac-

cumulation of air within the mediastinum. It occurs 

most often when increased alveolar pressure leads to 

alveolar rupture, and less frequently when there is 

perforation of the tracheobronchial tree. Pressure 

gradients then allow air to spread via the fascia to the 

surrounding soft tissues, mediastinum, and/or retro-

peritoneum. This is a report of a case of pneumome-

diastinum following endobronchial ultrasound–

guided fine needle aspiration (EBUS/TBNA) of the 

mediastinal lymph nodes, widely regarded as a safe 

procedure. 

Key words: EBUS/TBNA, complication, pneumomedi-

astinum. 

 

 

Mediastinal lymph node sampling is a critical step 

in the staging of lung cancer and in the diagnosis 

of inflammatory conditions, such as sarcoidosis 

(1,2). Over the past decade, endobronchial ultra-

sound-guided transbronchial needle aspiration 

(EBUS-TBNA) has emerged as a minimally invasive, 

highly accurate technique for sampling intrathorac-

ic lymph nodes, with a sensitivity of 88% to 93% in 

distinguishing lymph node metastases from benign 

conditions (3) It uses an ultrasonic bronchofiber-

scope with a convex probe (CP-EBUS; XBF-  

 

Özet 

Pnömomediasten mediasten içine anormal şekilde 

havanın birikmesi olarak tanımlanmaktadır. Sıklıkla 

alveoler basıncın artışı sonucu alveol rüptürü oldu-

ğunda ve daha az olarak da trakeobronşial ağacın 

perforasyonu sonucunda meydana gelmektedir. Ba-

sınç farklığı nedeniyle hava, yumuşak dokuları saran 

fasya boyunca mediasten ve/veya retroperitonal 

bölgeye ulaşır. Genelde güvenli bir işlem olarak 

bilinen endobronşial ultrason eşliğinde yapılan medi-

astinal lenf bezi iğne aspirasyonu sonrası pnömo-

mediasten gelişen olguyu sunuyoruz. 

Anahtar Sözcükler: EBUS/TBNA, komplikasyon, pne-

umomediastinum. 

 

 

UC160F-OL8/BC-UC260F-OL8; Olympus Medi-

cal Systems, Tokyo, Japan) that allows for real-time 

needle aspiration of mediastinal and hilar lymph 

nodes guided by ultrasound images. EBUS-TBNA 

was given an EU CE marking in July 2004 and US 

Food and Drug Administration approval in March 

2006 (4). Complications specifically related to 

EBUS-TBNA are pneumothorax and bleeding (5,6). 

Complications can be avoided through proper 

knowledge of the mediastinal anatomy and with 

bronchoscopy experience (7). 
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CASE 

A 68-year-old woman, with a 30-pack-year history of 

tobacco use, was admitted with a dry cough. Computed 

tomography (CT) and positron emission tomography 

scanning of the lungs revealed a left upper lobe nodule 

(1.3 cm long axis diameter; SUVmax 4.0) and bilateral 

paratracheal, subcarinal lymph nodes (short axis <1 cm; 

SUVmax similar to mediastinal vascular tissue) (Figures 1-

3). Bronchoscopy was performed with endobronchial 

ultrasound-guided fine needle aspiration (EBUS-TBNA) of 

nodal stations 4R and 7, using a 22-gauge needle. 

EBUS-TBNA is performed in the bronchoscopy unit of the 

hospital as an outpatient procedure using convex-probe 

bronchoscopes (Olympus 7.5 MHz, BF-UC160F and BF-

UC160F-OL8; Olympus Optical, Tokyo, Japan) with an 

EU C2000 processor (Olympus Optical, Tokyo, Japan). 

The scope was inserted through the oral route, in the 

supine position and under local anesthesia with lidocaine 

and conscious sedation with intravenous midazolam. 

Since severe coughing continued during the procedure, 

samples could only be taken once from lymph node sta-

tions 4R and 7. 

 

 
Figure 1: Pre-procedure chest x-ray 

 

An hour after the procedure the patient complained of 

chest pain and swelling of the neck and chest wall. A 

physical examination detected tachycardia and crepitus 

that extended from the sternum to the neck. A post-

procedure chest X-ray and CT scan of the chest revealed 

extensive pneumomediastinum and subcutaneous emphy-

sema (Figure 4 and 5). She was hemodynamically stable. 

Thoracic surgery was performed and a small incision was 

made to relieve the subcutaneous emphysema. After 48 

hours of close monitoring, the crepitus and radiological 

findings markedly improved. The cytopathology of lymph 

node stations 4R and 7 was benign. The patient declined 

to pursue advanced diagnostic procedures. 

 

 

Figure 2: A pre-procedure CT sacan of the chest 

 

 

Figure 3: A post-procedure chest x-ray 

 

 

Figure 4: A pre-procedure PET-CT scan of the chest 

 

DISCUSSION 

Pneumomediastinum is defined as an abnormal accumu-

lation of air within the mediastinum (8). It was first de-
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scribed by Hamman in 1939 (9). There are 3 reasons 

pneumomediastinum may occur: soft tissue infection, 

mucosal disruption, and spontaneous pneumomediasti-

num (10). While any one or combination of these mech-

anisms can lead to an abnormal accumulation of air in 

the mediastinum, most cases of intraprocedural iatrogen-

ic pneumomediastinum are caused by the Macklin effect 

(The proposed mechanism is alveolar rupture with air 

dissecting along the peribronchovascular interstitial 

sheaths, interlobular septa, visceral pleura, and into the 

mediastinum) (11) or ventilation-induced barotrauma that 

causes mucosal disruption and spreading of air to nearby 

tissues via the fascial planes that connect them (12). An-

other potential cause of pneumomediastinum following 

bronchoscopy is blunt airway trauma from the broncho-

scope. Additionally, forceful coughing can lead to tra-

cheal microperforation, which can cause pneumomedias-

tinum. Adequate sedation is an important part of EBUS-

TBNA, since it provides patient comfort and potentially 

increases the diagnostic yield. Two common types of 

sedation used in EBUS-TBNA: (1) Deep sedation (DS) or 

general anesthesia, and (2) moderate sedation (MS) or 

conscious sedation. DS using propofol has an acceptable 

safety profile in endoscopic procedures. MS is mostly 

preferred for procedures that require rapid recovery. A 

combination of fentanyl and midazolam is commonly 

used in endoscopic procedures for sedation. Local anes-

thesia of the airways is achieved by nebulizing 1% or 2% 

lidocaine and spraying lidocaine in the posterior pharynx 

(13). 

 

 

Figure 5: A post procedure CT scan of the chest 

 

The cause of the pneumomediastinum in the present 

patient was likely a tracheal microperforation due to 

forceful coughing. Even though nearly all patients are 

administered adequate anesthesia (midazolam and 

propofol), because of some contraindications, this patient 

was just given midazolam. As a result, the patient’s cough 

reflex continued during the operation. 

 

 

Figure 6: Two days after procedure chest x-ray 

 

Often accompanied by chest pain, an acute onset of 

dyspnea, and swelling of the neck, chest wall, and face, 

pneumomediastinum can be diagnosed easily on chest X-

ray films. Radiological features of pneumomediastinum 

include visualization of subcutaneous emphysema and 

free mediastinal air as hyperlucent lines enhancing the 

mediastinal viscera and outlining the lateral heart borders 

along with superior mediastinal widening. Other signs 

include a continuous diaphragm sign, a continuous left 

hemidiaphragm sign, a ring-around-the-artery sign (air 

surrounding the extrapericardial segment of the right 

main pulmonary artery and appearing as a lucent ring 

around the right pulmonary artery), a thymic/spinnaker 

sail sign (outlining of the thymus due to large pneumo-

mediastinum elevating the thymic lobes), a V sign (con-

fluence of innominate veins outlined in a frontal view), a 

Naclerio's V sign (air outlining the lateral border of the 

descending aorta and extending laterally between the 

parietal pleura and the medial left hemidiaphragm), 

pneumopericardium, air in the pulmonary ligament, a 

tubular artery sign, a double bronchial wall sign, and an 

extrapleural sign. A lateral chest X-ray is also helpful in 

detecting increased retrosternal air, and increases the 

rate of detection of pneumomediastinum. Vertical translu-

cent air streaks around the aorta and pulmonary artery 

are also diagnostic of pneumomediastinum (8,14). Our 

patient had trouble with chest pain and swelling of the 

neck and chest wall. The radiological features of our 

patient included the visualization of subcutaneous emphy-
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sema, free mediastinal air as hyperlucent lines highlight-

ing the mediastinal viscera and outlining the lateral heart 

borders, along with superior mediastinal widening. 

Over the last 2 decades, EBUS has emerged as a highly 

effective and minimally invasive technique for sampling 

peribronchial, mediastinal, and lung masses for patho-

logical examination. Although initial studies of EBUS-

TBNA focused on evaluating diagnostic performance, an 

impressively low complication rate has also been reported 

(5) (Table 1). 

 

Table 1: Complications following endobronchial ultrasound-guided 

transbronchial needle aspiration 

Outcome Complication rate, % (95% 

confidence interval) 

Any complication within 24 hours 1.44 (0.87-2.24) 

Bleeding requiring intervention 0.2 (0.05-0.7) 

Pneumothorax 0.53 (0.21-1.1) 

Clinically significant airway injury 0.1 (0.002-0.4) 

Sustained hypoxia 0.3 (0.08-0.8) 

Hypotension 0.1 (0.002-0.4) 

Respiratory failure within 24 hours 0.23 (0.05-0.7) 

 

EBUS-TBNA was performed 11,753 times (3.76/case) at 

6115 lymph node stations and lesions (1.92/station or 

lesion) by Çağlayan at al. (15) Five instances of a serious 

complication were recorded (0.16%): fever lasting >24 

hours, infection of bronchogenic cyst, mediastinal abscess, 

pericarditis, and pneumomediastinitis with empyema.  

In another study, EBUS-TBNA was performed using a 

convex probe in 7345 cases. Complications (except 

pneumomediastinum) were observed in 90 cases (1.23%; 

95% confidence interval: 0.97%-1.48%) in 32 facilities 

(15.2%). Lymph node station 7 was the most frequently 

sampled, in 34 patients (43.0%), followed by 4R, in 24 

patients (30.4%). The number of samples taken in any 

lymph node was 1 in 24 cases (57.1%), 2 in 14 cases 

(33.3%), 3 in 1 case (2.4%), and 4 in 3 cases (7.1%). A 

22-gauge needle was used in 30 cases (85.7%) and a 

21-gauge needle was used in 5 cases (14.3%) with hem-

orrhage. There was no information about sampling in 7 

cases (16). In our patient, we took samples from lymph 

node stations 4R and 7 once while using a 22-gauge 

needle. 

Procedural training has long been an important compo-

nent in the specialty of pulmonary medicine. The Ameri-

can Thoracic Society/European Respiratory Society and 

CHEST guidelines based on the number of procedures 

have not been proven adequate to determine compe-

tence (40 procedures for EBUS-TBNA). Ideal outcomes 

might include diagnostic yield, complication rates, and 

patient tolerance. Some training programs have been 

moving toward incorporating simulation training and 

web-based virtual bronchoscopy training. In summary, no 

validated methods of determining competency exist at this 

time (17). Before this patient, we had a total of 250 

bronchoscopy patients. 

The management of pneumomediastinum depends on 

the clinical severity and the underlying etiology. Sponta-

neous pneumomediastinum has a benign course, resolv-

ing on its own. The management of this condition is usu-

ally supportive, with reassurance, observation, treatment 

of underlying condition, and oxygen therapy. In rare cas-

es, surgery may be required to correct pneumomediasti-

num when caused by severe tracheobronchial disruption. 

However, occasional deaths from splinting of great ves-

sels and the trachea by mediastinal emphysema have 

also been reported, demanding careful vigilance of this 

condition (10). The lack of pneumothorax in our patient, 

which is often a secondary complication of pneumomedi-

astinum, combined with the lack of any identifiable lesion 

and hemodynamic stability, allowed for conservative 

management. 

In conclusion, we reported a case of iatrogenic pneumo-

mediastinum during EBUS-TBNA. Despite being rare, this 

is a complication that can occur and must be recognized 

promptly to avoid delay in treatment if clinically indicated. 

In addition to a highlighting a rare complication of EBUS-

TBNA, we also wanted to emphasize the importance of 

anesthesia. 
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