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Subconjunctival Emphysema Following Blunt Chest
Trauma Improved with Bilateral Thoracostomy
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Background A male presented as a trauma status post fall at home with pneumomediastinum, diffuse
subcutaneous emphysema, and bilateral subconjunctival emphysema. Development of
subconjunctival emphysema after trauma is usually pathognomonic for underlying orbital fracture,
though it is a rare finding in other clinical contexts.

Summary  The 58-year-old patient presented as a Level I trauma from an outside facility after a fall at home.
He was found to have pneumomediastinum, subconjunctival emphysema, and diffuse subcutaneous
emphysema that worsened after endotracheal intubation, prompting transfer to our hospital. Further
evaluation revealed a right lateral 4th rib fracture, displaced fractures of the posterior right 7-10th
ribs, and nondisplaced fractures of the right 11th and 12th ribs. No evidence of orbital fracture was
noted on computed tomography of the head. Bilateral pneumothoraces prompted bilateral thoracos-
tomy tube placement, and his subcutaneous and subconjunctival emphysema was improved through-
out his ICU admission.

Conclusion  We present a case of diffuse subcutaneous and subconjunctival emphysema in the setting of
pneumothorax following blunt chest trauma, with improvement after bilateral thoracostomy.
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Case Descrlptlon Figure 2. CT Chest Scan Demonstrating Large Left Pneumothorax.

A 58-year-old male presented as a Level I trauma sta- Published with Permission
tus post fall at home. Per history, the patient fell from a
standing height and struck his right chest wall on a table
mid-fall. He awoke the next morning with facial edema,
prompting the call to EMS. He was initially evaluated at
an outside facility and found to have pneumomediasti-
num, diffuse subcutaneous emphysema, and a right pneu-
mothorax. His subcutaneous emphysema worsened after
endotracheal intubation and a right-sided chest tube was
placed before transfer. CXR on admission showed a right
lateral 4 rib fracture with possible additional rib fractures.
Various imaging was obtained after arrival, including CT
of the head, cervical, thoracic, and lumbar spine, and CTA
of the neck, chest, abdomen, and pelvis. These studies were
remarkable for extensive subcutaneous emphysema in the
bilateral neck, chest, abdomen, pelvis, and subconjunctival
emphysema (Figure 1).

Figure 1. CT Head Scan Demonstrating Subconjunctival Emphysema
Bilaterally. Published with Permission

On exam, periorbital and subconjunctival emphysema was
observed (Figure 3), though the patient’s visual acuity was
unaffected.

Figure 3. Photograph Depicting Subconjunctival Emphysema of Patient’s
Left Orbit. Published with Permission

Additionally, the CTA chest confirmed acute displaced
fractures of the posterior right 7-10* ribs and nondis-
placed fractures of the right 11" and 12 ribs. A moderate
to large left-sided pneumothorax was also revealed (Figure
2), and a second chest tube was placed. No facial fractures
were identified on imaging.
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The patient was admitted to the surgical intensive care unit
for management of emphysema and further investigation.
Ophthalmology was consulted, and continued clinical
monitoring of conjunctiva was advised. Bronchoscopy
revealed no evidence of tracheal or bronchial injury, and
EGD was unremarkable for esophageal or duodenal inju-
ry. The patient’s ophthalmologic pressure was monitored
throughout his stay by ophthalmology and was found to
be normal.

The patient’s subcutaneous emphysema and pneumotho-
rax improved throughout his admission. The patient was
extubated on hospital day 2, and a chest X ray on hospi-
tal day 3 showed no residual pneumothorax. The patient
was transferred to the floor, and bilateral chest tubes were
removed by hospital day 5. The patient’s clinical status
remained stable, with continued subcutaneous and con-
junctival emphysema improvement. The patient was dis-
charged home on hospital day 6.

Discussion

Subconjunctival emphysema, in general, is a rare clinical
occurrence. Physiologically, it results from a connection
between the subcutaneous and subconjunctival tissue
planes or an extension of orbital emphysema.! The most
common etiology is a fracture of the orbital wall that per-
mits air entry from the paranasal sinuses. However, it has
been documented in patients who suffered direct conjunc-
tival injury from compressed air and those on mechanical
ventilation.? Compressed air injuries from high-pressure
pneumatic instruments can force air directly into the orbit,
which may dissipate along fascial planes to the face, neck,
and opposite eyelid without concomitant orbital fracture.
Pulmonary barotrauma from mechanical ventilation is
another important cause, as high positive end-expiratory
pressure causes alveolar distension and rupture. This allows
air to escape into the mediastinum and potentially spread
to the subcutaneous tissues of the chest wall, head, and
neck.? In cases of severe diffuse subcutaneous emphysema
affecting the face, the laxity of the subconjunctival tissues
allows air to enter the subconjunctival space. However, it
is often obscured due to superimposed periorbital emphy-
sema.’ Less common causes include Valsalva maneuvers
(nose-blowing, instrument-playing), otorhinolaryngologic
surgeries, paranasal sinusitis, esophageal rupture, and fac-
titious disorder.*
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Diagnosis of subconjunctival emphysema is largely clin-
ical, as palpable crepitus of the eyelids is pathognomon-
ic. Visual inspection of air pockets in the subconjunctival
space is depicted in the literature and was noted in our
patient. CT is an important diagnostic tool to assess the
presence of air as well as orbital anatomy in the setting of
known trauma. Though orbital emphysema was not pres-
ent in our patient, it is a common additional finding, espe-
cially in patients with orbital fractures. Most orbital and
subconjunctival emphysema cases resolve spontaneously
and do not require any treatment. However, it is prudent
to assess visual acuity and extraocular muscle motility so
that ophthalmologic emergencies can be recognized and
managed swiftly.®

We postulate that our patient’s right-sided pneumothorax
occurred due to the right-sided rib fracture. Puncture of
the parietal and visceral pleura of the right lung allowed air
to spread diffusely throughout the subcutaneous tissue and
into the mediastinum. Endotracheal intubation and bag
ventilation exacerbated these findings, including bilateral
subconjunctival emphysema and left-sided pneumothorax.

Conclusion

We present a case of diffuse subcutaneous and subconjunc-
tival emphysema in the setting of pneumothorax following
blunt chest trauma requiring bilateral thoracostomy, with
subsequent improvement in subcutaneous and subcon-
junctival emphysema.

Lessons Learned

While subconjunctival emphysema is largely pathogno-
monic for orbital fracture, it can occur via any injury that
creates a connection between subcutaneous and subcon-
junctival tissue planes.
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