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Subcutaneous or surgical emphysema (SE) following chest trauma is usually not of major concern in itself
and tends to be self-limiting, provided the underlying cause has been addressed. Occasionally, a patient may
present with massive SE which may threaten the patient’s airway and breathing. It is important for clinicians
to have a management approach to such patients. Here we present such a case that was admitted to our

Keywords: hospital, describing the management approach and review the existing literature on the subject.
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Introduction

Subcutaneous (or surgical) emphysema (SE) is the presence of air in the
subcutaneous tissues. Its presence implies communication between the
pleural space and the subcutaneous space, for which the cause may be a
penetrating injury or a fractured rib. Air escapes from the injured lung,
causing a pneumothorax, and enters the subcutaneous space, causing
subcutaneous emphysema. If air escapes freely from an open chest
wound, surgical emphysema is much less likely to occur. If there be a
driving force behind the air exiting the pleural space (e.g. tension
pneumothorax) and there is nowhere to escape through the skin surface,
massive SE ensues. This can extend from the patient’s head to lower
limbs. The SE may be so extensive around the face, neck and chest
regions that it compromises the patient’s airway and breathing.

Case Presentation
A 70-year-old male was brought to our emergency unit after being found

unconscious outside his home four hours earlier. He had sustained blunt
chest trauma from assault by community members throwing rocks at

him. His comorbidities included chronic obstructive pulmonary disease
(COPD) and previous pulmonary tuberculosis (PTB).

On examination, the patient had extensive SE from his head to feet. The
skin around his thorax, neck and face was tense due to SE. His eyes were
swollen shut due to significant periorbital subcutaneous swelling. He had
severe respiratory distress and showed signs of airway compromise with
tripod positioning, drooling, desaturation, stridor, and he was irritable
and combative.

The source of SE was initially unclear as there was no obvious external
injury to the patient, other than a small frontal head laceration.
Examination of the patient proved challenging. Auscultation of the chest
was difficult as significant SE gave the impression of decreased air entry
bilaterally. On palpation of the patient’s back, a small flail segment of
the right posterior lower ribs was noted, raising suspicion of right-sided
pneumothorax. There were no clinical signs of tension pneumothorax,
with trachea central normal blood pressure and no visible neck vein
distension. X-ray imaging was available but would have meant a
substantial delay in the patient’s care. Bedside ultrasound was unhelpful
due to the extensive SE.
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As the patient’s airway and breathing were both compromised, the
treating team simultaneously prepared for a difficult intubation and
thoracostomy tube insertion. The airway was assessed as Mallampati
class 4, due to SE involving the tongue and pharynx. Preparations were
made for surgical cricothyroidotomy, although this was also anticipated
to be technically difficult due to the large amount of swelling around the
neck with distortion of landmarks.

A thoracostomy tube was inserted on the patient’s right side with a small
release of air noted. Thereafter, the patient’s condition slowly improved,
and intubation was avoided. Within 30 minutes the patient’s SE had
notably decreased and he no longer had stridor or drooling and was able
to manage his secretions and speak. Within an hour he could sit up
comfortably and within three hours he could open his eyes and give a
brief history.

Y

Figure 1: Chest X-ray. Extensive subcutaneous emphysema, lungs fully

The patient was admitted to the Intensive Care Unit (ICU) for
monitoring, where he was placed on non-invasive positive pressure
ventilation for respiratory support. A chest X-ray was obtained which
showed extensive SE, a small pneumomediastinum, bilateral expanded
hyperinflated lungs, and the thoracostomy tube on the right (Figure 1).
Computed tomography of the chest (Figure 2) showed significant SE, a
small right pneumothorax, pneumomediastinum, fractures of ribs 8-10
on the right, and features of previous lung disease. The patient
unfortunately deteriorated in ICU. Due to his background history of
COPD and previous PTB, he developed progressive respiratory failure.
He was subsequently intubated and ventilated but died the following day
due to intractable hypoxia.

expande& and hyperinflated, thoracostomy tube on the right.

Figure 2: Computed tomography chest. Extensive surgical emphysema, thoracostomy tube on the right, pneumomediastinum. (Not seen on this image:
fractures of right ribs 8-10, small right pneumothorax, features of previous lung disease).

Discussion

Subcutaneous emphysema (SE) is the infiltration of air or gas into the
subcutaneous tissues. This is often a self-limiting and benign
complication [1]. Surgical or subcutaneous emphysema is commonly
encountered with blunt or penetrating trauma, surgical interventions,
infections, ventilator-associated complications and even spontaneous
aetiologies [1, 2].
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The majority of cases are self-limiting, however in rare cases of
extensive gas expansion, it may be life threatening. In these cases,
massive SE may cause compartment syndrome, compress the trachea,
prevent thoracic wall expansion and even compromise respiratory and
cardiovascular drive [1, 2]. Massive SE following chest trauma
compromising the airway has been rarely described in literature. In 2018,
English literature documented a limited number of such cases, two of
which were secondary to trauma[2]. Since then, only ahandful of trauma
related case studies have been described [3, 4].

Volume 5(1): 2-3



Airway Compromise Due to Extensive Subcutaneous Emphysema Following Trauma: A Case Report 3

The assessment and management of severe SE can be challenging. In the
case of trauma, the presence of SE commonly suggests an underlying
pneumothorax [5]. However, it may be difficult to identify which side of
the thorax is affected, and cases have been described without a
pneumothorax as the cause. Auscultating the lungs is difficult as the
chest cavity is separated from the stethoscope by a layer of air and tissue.
Ultrasound-guided diagnosis is equally difficult for the same reason. X-
ray may contribute to diagnosis and decision-making, but may take too
long if acute airway compromise is a concern. Interpreting the X-ray may
be challenging, as a pneumothorax underlying significant SE can be
difficult to diagnose [4, 6].

The described treatment options documented for this condition are
varied in the literature. There are no guidelines on the management of
SE, and there are only case-based recommendations. In severe cases with
laryngeal oedema, tracheostomy has been performed in order to maintain
an airway [7, 8]. However, this is very invasive and may prove
technically very difficult to perform in a patient with severely distorted
anatomy due to significant SE. In other instances, endotracheal
intubation has been required in order to prevent complete airway
collapse, in conjunction with bilateral thoracostomy tube placements [9].
Other treatments describe the insertion of bilateral subcutaneous drains
or angiocatheters in order to treat SE as a time-buying initiative [3, 10-
12]. Bilateral infraclavicular incisions extending into the subcutaneous
tissues, also known as “infraclavicular blowholes”, have also been noted
to decompress SE causing airway compromise [13, 14]. Although this
has been described to be beneficial, it has also been noted to have
negative effects as it may lead to localised infection and may result in
cosmetic scarring [13, 14]. In our emergency unit, none of the
abovementioned “other treatments” are promoted. The best described
treatment option is single or bilateral tube thoracostomies, with or
without suction [13-15].

Conclusion

Significant SE causing airway compromise is a rare complication in
trauma cases. It may often be difficult to diagnose the source. In the case
of trauma-related significant SE with airway compromise, target-
directed tube thoracostomy is a rapid, effective, accessible and safe
treatment option. If it is not clear as to which hemithorax is the source of
SE, bilateral tube thoracostomies may be the safest option. Management
of the airway (with intubation or provision of a surgical airway) is rarely
necessary, but must be attended to without delay if indicated.
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