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Cough Induced Pneumomediastinum 
due to Tracheal Tear

CASE REPORT
A 20-year-old male patient with no prior comorbidities presented 
to emergency room with bilateral neck swelling for two days. 
The swelling was sudden in onset preceded by violent bouts of 
coughing. The patient noticed the gradual progression of the 
swelling to involve the entire neck and upper chest over the next 
24 hours. He presented at the hospital within 48 hours of onset of 
neck swelling. He did not complain of any respiratory distress, nor 
was there any swallowing difficulty. He had no history of weight 
lifting and had not sustained any trauma in the week before the 
onset of symptoms. The patient had no history of pulmonary 
tuberculosis or other comorbidities, and there was no history 
suggestive of cyanosis, orthopnea or chest pain in the past or 
during these 48 hours. He was a painter by profession, had no 
habit of smoking and had not taken any medications/abusive 
substance. The patient was comfortable at rest with maintained 
saturation in room air. He was afebrile, and his heart rate, as well 
as blood pressure were within normal limits. Examination of the 
neck revealed diffuse subcutaneous emphysema extending from 
the lower mandibular margin to the nipple area on both the sides. 
Clinical examination of laryngopharynx and the respiratory system 
did not show any abnormality.

Large subcutaneous emphysema of neck was noted in plain 
roentgenogram done in the emergency room [Table/Fig-1]. 
For further characterisation and etiological clue, a Computed 
Tomography (CT) was asked, which showed the subcutaneous 
emphysema extending from the skull base to the suprasternal 
notch and the pneumomediastinum [Table/Fig-2]. The air was 
trapped subcutaneously from the masticatory space above to 
the level of nipples below. There was no evidence of any airway 
compression or narrowing of the major neck vessels. In the CT, the 
possible site of the leak was identified at the posterior lateral cervical 
trachea at the level of the C4 cervical vertebra [Table/Fig-3]. Both 
the plain roentgenogram and the CT revealed the absence of the 
pneumothorax. Contrast oesophagram with thin barium ruled out 
any injury of the pharynx or the oesophagus [Table/Fig-4].

The patient was closely observed with the serial monitoring of 
subcutaneous emphysema by measuring the neck and chest 
circumference. Since he maintained well with no further worsening 
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ABSTRACT
Spontaneous pneumomediastinum associated with subcutaneous emphysema following a sudden bout of cough is rare. Most of 
such pneumomediastinum would be associated with pneumothorax and would be a result of the ruptured pulmonary alveolus. 
Here, authors report a case of a 20-year-old male who developed swelling of neck and chest tightness following a sudden bout 
of cough. On examination, he was haemodynamically stable but had diffuse subcutaneous emphysema involving the neck and 
the upper chest. Radiology revealed pneumomediastinum without any pneumothorax. Authors think that the tracheal tear is the 
probable cause of air leak into soft tissue of the neck and the mediastinum. The patient was managed conservatively by close 
monitoring and supportive care. In patients with no prior underlying chest disease, and in those with no progressive respiratory 
distress, conservative treatment with cautious observation can successfully resolve this condition. This is a unique report, which 
attributes spontaneous pneumomediastinum without pneumothorax to the breach in the trachea.

of subcutaneous emphysema, he was managed non-surgically. 
The treatment included bed rest, oxygen by mask, anti-reflux and 
anti-tussive medications. The subcutaneous emphysema started 

[Table/Fig-1]:	 Plain roentgenogram showing the cervical subcutaneous emphy-
sema (arrow) in the absence of a pneumothorax.
[Table/Fig-2]:	 Coronal image of the contrast-enhanced computed tomography 
showing extensive subcutaneous emphysema of the neck (white arrow) and the 
chest wall (stars) along with the pneumomediastinum (arrow through the circle).

[Table/Fig-3]:	 Axial image of the contrast-enhanced computed tomography of 
neck showing the probable site of the tracheal tear (black arrow).
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and would be associated with pneumothorax [4]. In contrast, 
the spontaneous pneumomediastinum in the absence of 
pneumothorax is probably due to air leak from the tracheal 
breach as seen in the index case. The rupture of the trachea 
causing spontaneous air leak is more likely when the tracheal 
wall has already been insulted by surgery like thyroidectomy [14]. 
These cases of tracheal tear would present as sudden onset of 
subcutaneous emphysema in the postoperative period. However, 
such a rupture of the trachea can happen spontaneously also, 
especially when the intra-tracheal pressure increases enormously 
against the closed glottis, as seen in activities like a sudden bout 
of cough or rigorous weight lifting exercise. In general, the breach 
in cervical trachea presents as subcutaneous emphysema in neck 
with or without pneumomediastinum (mostly minimal and stable), 
and the affected patients would maintain the vitals in normal range 
[14]. Contrarily, if the air leak is from the pulmonary alveolus, the 
patients would present with pneumothorax, pneumomediastinum 
and subcutaneous emphysema (mostly rapidly progressive), 
and the patients would be in distress necessitating quick 
intervention. Another possible source of the air leak in these 
cases is the oesophageal tear. According to a recent study the 
oesophageal perforation is seen in 10% of the spontaneous 
pneumomediastinum cases [15]. Older age, the presence of 
pleural effusion and the elevated white blood cells have been 
shown to predict the possibility of oesophageal perforation in 
spontaneous pneumomediastinum cases, necessitating at least 
a contrast swallow study in those cases [15]. However, no such 
findings were noted in the index case nor did the contrast study 
yielded positively, supporting present hypothesis and the decision 
of a minimalist approach. 

Almost all of the primary cases and the majority of the secondary 
cases of spontaneous pneumomediastinum cases can be 
managed non-surgically by supportive care [1,3-5,8-10,12,16]. 
The medical management includes hospitalisation, bed rest, 
analgesics, oxygenation with or without antibiotics and a follow-
up roentgenogram after 48-72 hours [6,10]. As against the 
pneumomediastinum associated with underlying chest pathology, 
the primary spontaneous pneumomediastinum cases would have 
a lower association with pneumothorax, would have a shorter 
hospital stay and exhibit less morbidity [4,8]. Underlying pulmonary 
pathology and association with pneumothorax are the factors 
which might complicate the scenario and mandate active surgical 
intervention in these cases [6,8,13]. Since there were no adverse 
factors in present case, and as the pneumomediastinum was non-
progressive, conservative management was followed effectively.

Conclusion
Primary spontaneous subcutaneous emphysema- 
pneumomediastinum complex is rare in male patients in their 2nd 

and 3rd decades. The characteristic clinical features and the plain 
roentgenogram would lead to diagnosis in the majority of the cases. 
Computer tomography can help in estimating the extent as well as 
in identifying the probable cause. In the absence of predisposing 
parenchymal disease and impending respiratory distress, 
conservative treatment with cautious observation can successfully 
resolve this condition.
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resolving within 24 hours of hospitalisation. The patient was 
discharged after five days of conservative treatment, by which time, 
the majority of subcutaneous emphysema was subsided.

Discussion
Bout of a violent cough can rarely lead to spontaneous 
pneumomediastinum and cervical subcutaneous emphysema 
[1]. The mechanism of air entrapment in such cases is thought 
to be the rupture of the alveolus and the centripetal air-leak to 
the mediastinum [2]. After briefly reviewing the literature related 
to pathophysiology and clinical manifestations of spontaneous 
pneumomediastinum, in the subsequent paragraphs, authors 
give an alternative hypothesis for the cause of air leak seen in the 
present case.

Apart from cough, subcutaneous emphysema and 
pneumomediastinum can also occur following some other events 
like strenuous exercises, vigorous sneezing, emesis, forced Valsalva 
manoeuver or cocaine abuse [3-8]. However, in 20% to 50% of 
the patients who develop spontaneous subcutaneous emphysema 
and pneumomediastinum, there may not be any identifiable 
triggering event or precipitating factors [4,8-11]. The spontaneous 
subcutaneous emphysema-pneumomediastinum complex 
commonly affects young adults in their second and third decades 
and has a male preponderance [3,6,8,10-13]. This age and sex 
predilection is due to relatively high workload and muscular activity, 
this group engages.

The manifestations of spontaneous pneumomediastinum include 
sudden onset of neck swelling, neck pain, chest pain, dyspnea, with 
or without preceding rigorous physical activity [6,8-11]. Clinically, 
the affected individual would generally maintain the normalcy 
in blood pressure, heart rate and oxygen saturation, unless the 
subcutaneous emphysema or pneumomediastinum is massive 
and is compressing on the major vessels [6]. Though the Hamman 
crunch, i.e., crepitus felt due to the trapped air in the mediastinum 
is diagnostic of pneumomediastinum, it can be appreciated only 
in the minority of the diagnosed patients [9]. However, the plain 
roentgenogram is a very sensitive radiological tool for making 
the diagnosis of spontaneous subcutaneous emphysema and 
pneumomediastinum and often is the only investigation necessary 
to make this diagnosis [9,10,13]. Nevertheless, the CT may be 
needed in selected cases, to assess the extent of the air leak in 
thorax and neck, and to aid the identification of the site of air leak as 
well [6].  CT in the index case did show the probable site of air leak. 
Authors think that the cervical trachea might have given way at the 
posterior-lateral junction between membranous and cartilaginous 
parts, due to a violent cough and a sudden increase in intrathoracic 
and intra-tracheal pressures.

The pre-existing pulmonary conditions like asthma, post tubercular 
obstructive airway disease, and bronchial foreign body can 
predispose to secondary pneumomediastinum in any age group 
[10,13]. Most of these cases of secondary pneumomediastinum 
would be due to rupture of pleura or emphysematous bulla 

[Table/Fig-4]:	 a) Barium swallow study showing the normal flow of contrast in the 
oropharynx; b) hypopharynx and c) oesophagus.
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