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ABSTRACT 

Introduction: Laryngeal rupture is a potentially life-threatening aerodigestive injury, 

especially in cases with slow treatment, which can occur spontaneously, iatrogenic or as a 

result of trauma. 

Case: We present a case of pneumomediastinum due to sharp trauma causing a laryngeal 

rupture in a patient with psychiatric disorders. Pneumomediastinum is one of the 

complications that occur. 

Discussion: Trauma history and clinical complaints are very helpful in establishing the 

diagnosis, and imaging has an important role in describing pneumomediastinum and other air 

leak syndromes so that early treatment can be done immediately. 

Conclusion: The approach to diagnosing pneumomediastinum with imaging in psychiatric 

patients has an important role because of the lack of information about complaints and 

mechanisms of pneumomediastinum.  
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Introduction 

Pneumomediastinum or mediastinal emphysema is defined as the presence of air in 

the mediastinal space that occurs spontaneously or secondary to thoracic and iatrogenic 

trauma resulting from surgical, diagnostic or therapeutic procedures.
1-3

 Traumatic perforation 

of the upper aerodigestive tract can cause significant morbidity and mortality. Clinical 

symptoms that arise are varied and sometimes non-specific, so pneumomediastinum is often 

missed at the time of diagnosis. Complaints such as chest pain, shortness of breath, sore 

throat, dysphagia and fever are frequently reported in patients with pneumomediastinum and 

emphysema or cervical subcutaneous crepitus, or a combination of the two is considered 

diagnostic of aerodigestive injury.
1,4,5

 

Imaging has a major role in establishing pneumomediastinums, such as chest X-rays, 

chest ultrasonography, and chest CT scans of pneumomediastinum.
2,5,7

 Management of 

aerodigestive trauma in patients with psychiatric disorders is a challenge because of the lack 

of information about complaints and trauma mechanisms that can complicate the early 

diagnosis of pneumomediastinum.
6-8 

Case 

A 32-year-old man was admitted to the Emergency Department through a referral 

from a regional hospital with complaints of stab wounds to the neck experienced since 8 

hours earlier. According to the family, the patient suddenly stabbed a knife into his neck, and 

several stab wounds appeared on the front side of the neck. The patient had received 

treatment at the previous hospital in suturing on several wounds. There was a disturbance in 

the voice but no breathing problems, difficulty swallowing, a history of fainting, and blood 

coming out through the nose and mouth. The patient has a history of self-talk with a chaotic 

flow, is difficult to understand the meaning and often hears whispers from unknown sources. 

The patient also had a history of smoking and using drugs for a long time.  

The patient appeared conscious with normal vital signs and good orientation to the 

surrounding environment on physical examination. From inspection, there were several 

wounds with stitches on the right neck with pain status 4-6/10 with continuous intensity, the 

voice sounded hoarse, the patient did not appear short of breath, the patient was quite calm, 

but often daydreamed, eye and verbal contact were present, blunted affect, talk constantly, 

the content of thought is quite relevant but sometimes blocking. On palpation, crepitus was 

found in the area around the stab wound and also tenderness.  
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On laboratory examination, it was found that the leukocyte value was increased 

(16.000/UL). The patient underwent a chest X-ray and CT scan of the neck without contrast. 

A chest x-ray examination was carried out in the AP position and obtained a picture of 

pneumomediastinum and emphysema subcutis (Figure 1).  

 

Figure 1. AP position chest radiograph showing linear lucency along the bilateral 

paratracheal planes (arrowheads). A lucent shadow surrounds the bilateral brachiocephalic 

trunk with a tubular artery sign (black arrow). And also found a lucent shadow in the Colli 

region impression on soft tissue (white arrow) 

On CT scan of the neck without contrast, Pneumomediastinum was seen due to 

rupture of the trachea and larynx, skin defect of the anterior wall Colli at CV C5-C6 and right 

submandibular as high as CV C3 associated with lateral pharyngeal space, right 

submandibular fossa to retropharyngeal space, and emphysema subcutis neck region (Figure 

2-4). 

      A.  B.  

Figure 2. A laryngeal discontinuity is seen in relation to the anterior mediastinal wall at the 

level of CV C7 
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    A.  B.  

Figure 3. It is also seen that the tracheal discontinuity is as high as CV T3 

A.  B.  

Figure 4. Multiple soft tissue defects in the anterior neck and submandibular which indicate a 

subcutis emphysema 

The patient was treated for three days by three different departments, namely the 

surgical department, the ENT department and the psychiatry department. The patient showed 

a stable general condition, and if there were a worsening, the surgical department would 

perform a mediastinectomy. The ENT section failed to install the NGT because the patient 

refused. The psychiatry department diagnosed the patient with schizophrenia with signs of 

depression and was treated to stabilize the patient further.  

Discussion 

 Laryngeal rupture is a potentially life-threatening aerodigestive injury, especially in 

slow-treated cases that can occur spontaneously, iatrogenic or as a result of trauma. 

Traumatic injuries to the larynx and cervical trachea are rarely reported in all age groups 

because some victims die before being brought to medical services. Complications caused by 

aerodigestive injuries in the form of pneumomediastinum, pneumothorax, 

pneumopericardium, pneumoperitoneum, to subcutaneous emphysema are included in the air 

leak syndrome, which can be life-threatening due to severe airway obstruction. Early 

recognition of laryngeal damage is the key to the life-saving management of the patient.
1,6,8 
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Pneumomediastinum or mediastinal emphysema is defined as the presence of air in the 

mediastinal space that can occur spontaneously or as a result of various processes that occur 

in the intrathoracic and extrathoracic. The causes of an iatrogenic pneumomediastinum 

include alveolar rupture, tracheobronchial branch laceration, bleb rupture, several conditions 

that cause increased intrapulmonary pressure, chronic lung diseases such as asthma, and 

violent coughing, and vomiting. At the same time, the causes of extrathoracic origin include 

facial trauma, laryngeal injury, tracheostomy action, from the retroperitoneum (e.g. from a 

diverticulum or duodenal ulcer), or the chest wall (subcutaneous emphysema around the 

tracheostomy drain). In our case, pneumomediastinum occurred due to sharp trauma to the 

larynx and trachea.
1,3,9

 

Research conducted by Damore (1991) and Stack (1996) stated that 

pneumomediastinum is most often found in men than women due to a tendency to activities 

that increase the risk of barotrauma, such as diving or frequent work that holds your breath. 

Traumatic injuries to the cervical larynx and trachea are rare in all age groups. This condition 

can present with subtle symptoms and signs and may seem trivial but life-threatening. In 

diagnosing tracheal and laryngeal injuries, it is important to know the mechanism of injury, 

changes in voice, and the patient's respiratory status. And it becomes difficult to establish an 

early diagnosis in psychiatric patients who are less able to describe the mechanism of injury 

and complaints that describe the process and causes of pneumomediastinum. Other important 

symptoms and signs listed can be seen in Table 1.
2,9-11

 

 

 

Radiographic signs of pneumomediastinum depend on delineating the normal 

anatomic structures described by air as it leaves the mediastinum (Table 2).
2 
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Spinnaker sail sign 

 The spinnaker sail sign is a sign of the presence of air in the mediastinum seen on the 

chest X-ray of the neonate. This term refers to the visible appearance of the thymus being 

demarcated by air, the two lobes of the thymus being pushed laterally and seen as an elevated 

thymus resembling a “sail” image. Spinnaker sail sign (Fig. 5) is common with spontaneous 

anterior pneumomediastinum and usually resolves independently without specific 

treatment.
1,2

 

a.  

 

 

 

 

 

 

 

b. 

 

Pneumoprecardium 

 Pneumoprecardium is the presence of air in the anterior pericardium, namely between 

the sternum and the heart, which can be seen on the lateral radiograph. Spontaneous 

Figure 5. a. CXR of the neonate shows Spinnaker's 

sail sign, the thymus is limited by air in the 

mediastinum, the thymus lobe is shifted laterally. 

Figure b. Normal neonatal thymus appearance.
1,2 
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pneumoprecardium is a rare case, especially in children. The most common cause was asthma 

(0.3%) and acute attack. Other causes are bronchiolitis caused by viruses, or respiratory tract 

irritation should also be considered.
1,2

 

 

Figure 6. Pneumoprecardium in a post-tonsillectomy patient.
1,2

 

Ring around the artery sign 

The ring around the artery sign is an image of air surrounding the pulmonary artery or 

one of its main branches, which produces a ring around the pulmonary artery, especially 

when air surrounds the intramediastinal segment of the right pulmonary artery. Ring around 

the artery sign may be seen on lateral projection radiographs, seen as a lucency around or 

around the right pulmonary artery (Figure 7 and 8).
1,2 

 

Figure 7. Lateral CXR, showing air around the right pulmonary artery. Free air is also seen 

in the anterior pericardium (pneumoprecardium).
1,2 
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Figure 8. Ring around the artery sign. A: PA chest X-ray of a patient with acute respiratory 

distress syndrome showing a lucent ring around the right pulmonary artery (arrows) as a 

marker of pneumomediastinum. B: Thorax CT scan confirms air around both pulmonary 

arteries (arrows).
1,2 

Tubular artery sign 

The tubular artery sign is the presence of air adjacent to the main branch of the aorta 

and depicts both sides of the blood vessel. Air in the mediastinum will outline the main 

lateral artery pulmonary and aortic arch, where this pleural line is formed from both the 

mediastinal parietal pleura and the visceral pleura (Figure 9-11).
1,2 

 

 

Figure 9. PA chest radiograph showing some of the typical signs of pneumomediastinum, 

namely air in the aortic branch called the tubular artery sign (white arrow), air at the border of 

the descending aorta (black arrow), air in the mediastinal pleura around the aortic arch (white 

arrow) and around the heart (black arrowhead).
1,2
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Double bronchial wall sign 

The double bronchial wall sign is the presence of air in the mediastinum in the area 

around the bronchus, thereby clarifying and emphasizing both sides of the bronchus (Figure 

12).
1,2

 

 

Figure 12. For a 35-year-old patient with status asthmaticus, the AP photo showed air in the 

mediastinum and left main bronchus, which was visualized by visible both sides of the 

bronchial wall.
1,2

 

 

 

 

 

 

Figure 10. Lateral chest radiograph showing air 

surrounding the brachiocephalic vessels (black 

arrowhead). The lucent line is also seen in the prespinal 

soft tissue (white arrow). There is also a ring around 

the artery sign (white arrowhead).
1,2

 

Figure 11. Axial CT scan image showing air 

surrounding the descending aorta (black 

arrowhead), azygos vein (white arrow), oesophagus 

(black arrow), and anterior portion of the spine (two 

black arrows).
1,2
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Continuous diaphragma sign 

The continuous diaphragm sign is the presence of air in the mediastinum that forms a 

boundary on the superior surface of the diaphragm and appears to separate the diaphragm 

from the heart. This sign can be seen on the AP/PA radiograph when the air in the 

mediastinum separates the heart and the superior surface of the diaphragm, which can be seen 

in both the erect and supine positions. This sign resembles the pneumopericardium, but the 

pneumopericardium will show air that outlines the heart in a circle.
1,2

     

 

Figure 13. A. PA Thorax radiograph taken during expiration shows a thin band of air (arrow) 

between the heart and the diaphragm, making the diaphragm visible where normally obscured 

by the heart. This finding is known as the continuous diaphragm sign. B, Lateral chest 

radiograph, air outlines the superior surface of the left hemidiaphragm (arrow), which is 

usually obscured by the liver. This finding is the continuous diaphragm sign.
1,2

 

Extrapleural sign 

The extrapleural sign is the presence of air in the mediastinum, causing an area of 

lucency outside the pleura, usually at the lateral edge of the descending aorta (Fig. 13). The 

extrapleural sign can also form a radiolucent pocket, a sign of free air in the parietal pleura 

and diaphragm and posterior to the hemidiaphragm dome. In these circumstances, the air can 

disappear spontaneously within 10 days.
1,2 
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Naclerio’s V sign 

Naclerio's V sign can be seen on a frontal chest X-ray forming a 'V'-shaped air 

lucency in the lower-left area of the mediastinum. This sign is formed by air in the 

mediastinum, which gives the lower left lateral border of the mediastinum and is formed by 

air present in the parietal pleura and medial portion of the left hemidiaphragm. Usually, this 

sign is found in cases of oesophagal rupture, where air enters the mediastinum from the 

ruptured oesophagus. This sign can also be a complication of endoscopic examination, where 

it occurs in 1 in 1000 cases of patients with the endoscopic examination.
1,2 

 

 

Chest Ultrasonografi 

The diagnosis of pneumomediastinum is usually based on a chest radiograph and 

physical examination. However, a chest radiograph may not be diagnostic, especially when 

there is a very little gas collection in the chest cavity. In some conditions, ultrasonography 

has a fairly good role in visualizing a pneumomediastinum, such as in infants who experience 

spontaneous pneumomediastinum that occurs after birth. The most common sonographic 

Figure 14. Pneumomediastinum from asthma. 

The radiograph shows gas (arrows) extending 

from the mediastinum and separating the pleura 

(parietal and visceral layers) from the 

diaphragm. This finding is known as the 

extrapleural sign.
1,2 

Figure 15. CXR image showing the 

pneumomediastinum forming the 

Naclerio's V sign (arrow). Using 

Iopamidol contrast material, it is clear 

that extra-passage contrast.
1,2 
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finding is a thick echogenic line along the anterior border, lateral border and in the thymic 

parenchyma (Figure 16 and 17).
 10,12 

                  

Figure 16. Pneumomediastinum in a 2-day-old boy with dyspnea. Chest radiograph shows 

abnormal radiolucency along both cardiac junctions (arrows) at thymus elevation. b, c 

Ultrasonographic scan of the transverse mediastinum showing thick echogenic lines (arrows) 

along the anterior and lateral borders of the thymus due to pneumomediastinum. Note that the 

sternum is cartilage, allowing the transmission of sound beams. T thymus, S sternum.
10,12 

 

Figure 17. Pneumomediastinum in a 0-day-old boy with dyspnea. Chest radiograph shows an 

abnormal radiolucency (arrow) along the right border of the thymus and heart. The deep 

costophrenic sulcus (arrow) on the right indicates a pneumothorax. b Transverse sonogram 

reveals a thick curved echogenic line (arrow) between the posterior margin of the thymus and 

the great vessels due to the pneumomediastinum. An echogenic curvature (arrow) also 

outlines the right anterior lung, possibly due to a combined pneumothorax. T thymus, S 

sternum
10,12 

According to most authors, early surgical repair of healthy tissue remains the 

treatment of choice. Surgery is the preferred treatment for most patients with acute tracheal 

rupture. However, conservative management is an alternative for patients judged unsuitable 

for surgery and minor tears.
6,7,10  

Percutaneous drainage is a first-aid measure in the event of tension 

pneumomediastinum (a condition in which air is trapped in the mediastinum and cannot 

escape). This action is very important to overcome the decrease in venous return pressure.
7,9 

The prognosis of pneumomediastinum is known to be quite good. In stable patients, it 

is adequately treated with complete rest and analgesics. Morbidity or mortality of patients 
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with pneumomediastinum is usually caused not by the pneumomediastinum but by other 

causes that underlie the occurrence of pneumomediastinum.
6,7,10 

Complications of pneumomediastinum occur when the air in the mediastinal space 

cannot be completely absorbed, namely tension pneumomediastinum and mediastinitis. 

Tension pneumomediastinum causes compression of the large veins, resulting in decreased 

venous return and hypotension. Mediastinitis is an infection of the mediastinal space caused 

by massive and frequent vomiting, known as Boerhaave syndrome.
6,9

 

The diagnosis of this patient was Pneumomediastinum rupture of the trachea et larynx 

due to a sharp trauma perforating wound, which was carried out by the patient himself with 

the discovery of several stab wounds that appeared on the neck, which resulted in tearing of 

the trachea and larynx. This tear causes the air that can spread to the surrounding area, such 

as the cuticle tissue, which causes subcutaneous emphysema and can even cause other 

complications such as pneumomediastinum and several other air leak syndromes. Patient 

complaints also support aerodigestive trauma such as hoarseness, painful swallowing and 

crepitus on examination of the cuticle tissue around the trauma site. Laboratory examination 

found an increase in leukocytes, which is a support for the occurrence of 

pneumomediastinum. On examination of the AP chest X-ray, a pneumomediastinum image 

was found with emphysema subcutis at neck regio, then the diagnosis on the AP chest X-ray 

was confirmed by the findings obtained on a non-contrast MSCT scan of the neck where 

pneumomediastinum was suspected to be from rupture of the trachea et larynx due to sharp 

trauma from a sharp stab wound. CT scan can also describe the expansion of air due to 

aerodigestive trauma in this patient. This result follows the earlier theory that CT scans can 

help confirm the diagnosis of a pneumomediastinum and explain the extent of air expansion 

in organs that are decomposed by air in cases of pneumomediastinum. 

There is marked expansion of the air in this patient due to aerodigestive trauma. 

Several possible mechanisms may explain this phenomenon. First, the patient was a male 

patient with young adult age, whereas pneumomediastinum was most often reported in young 

patients and male gender. Second, the patient had a history of smoking and long-term drug 

use, both of which were also risk factors for pneumomediastinum. 

Conclusion 

We describe a case of pneumomediastinum resulting from laryngeal rupture due to 

sharp trauma in a psychiatric patient. This is a challenge in making a diagnosis because of the 
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lack of information about the etiology of trauma and complaints that can be fatal due to delay 

in therapy. Radiology is one of the best diagnostic supports in describing 

pneumomediastinum and other air leak syndromes either by chest X-ray, ultrasound or CT 

scan. 
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