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Introduction

Abstract

Objective: Orbital emphysema, defined as the presence of air in orbital and periorbital
tissues, is a relatively uncommon clinical condition which occurs mostly following
facial trauma. It can not only resolve spontaneously without any treatment, but it can
also cause life threatening complications such as pneumomediastinum (PM). PM is an
uncommon complication of facial fractures and is defined as the presence of air in the
mediastinal space. Developing PM following blunt trauma is commonly considered as a
red flag for underlying injuries, such as trachea and esophagus rupture. Therefore, other
complementary diagnostic procedures, including bronchoscopy and esophagostomy, are
often necessary for patients developing this condition.

Case Presentation: A 31-year-old man with a history of facial and neck trauma was
presented to the emergency room of our tertiary referral hospital with a complaint of right
orbital swelling. On physical examination, vital signs were stable. There was a mild swelling
of right upper eyelid, but no proptosis. An hour after admission, following sneezing and
blowing his nose, the patient had further swelling of his right face with extension of
swelling through the right side of his neck to the nipple. He also complained of dyspnea
and acute severe progressive epigastric pain.

Conclusion: Orbital emphysema following orbital wall fracture is typically benign and self-
limited, but physicians should be aware of serious complications such as PM. Therefore,
monitoring the patient is crucial and should be considered in such conditions.
Keywords: Orbit, Emphysema, Pneumomediastinum, Trauma

trauma was presented to the emergency department of

Orbital emphysema is a relatively uncommon clinical
condition that is due to forceful entry of air into orbital
or periorbital tissues. The most common causes are
facial trauma with paranasal sinus fractures and Valsalva
maneuvers during the early posttraumatic periods. With
different mechanisms, emphysema can extend and cause
other medical complications (1-4).

Pneumomediastinum (PM) is defined as the presence
of air in the mediastinal space; it is an uncommon
complication of facial fractures and can be life-
threatening in cases of mediastinitis, pneumothorax,
pneumopericardium, and PM tension (5-7).

Here, we describe a report of a 31-year-old man with
orbital floor fracture who developed periorbital, neck and
upper thorax emphysema, as well as PM following blunt
orbital trauma.

Case Presentation
A 31-year-old man with a history of facial and neck

our tertiary referral hospital with a complaint of right
orbital swelling.

On physical examination, vital signs were stable.
There was a mild swelling of the right upper eyelid, but
no proptosis. Extraocular muscle motility and pupillary
reflexes were normal. The patient denied any difference
in visual acuity, which—based on his history—had a
baseline of 9/10 and 10/10 for the right and left eye,
respectively. He also denied nausea, vomiting, dizziness,
nasal congestion, or bloody discharge from his nose or
eye. The patient underwent spiral head CT scans, which
demonstrated mildly displaced orbital floor fracture with
herniation of orbital fat, air-blood level in maxillary sinus
and subcutaneous emphysema in the right peri maxillary
and periorbital soft tissue (Figure 1).

An hour after admission, following sneezing and
blowing his nose, the patient had further swelling of his
right face with extension of swelling through the right
side of his neck to the nipple. He also complained of
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Figure 1. Coronal, Axial and sagittal bone window computed tomography of
the face demonstrates mildly displaced orbital floor fracture, subcutaneous
air in the right orbit as well as extensive right premaxillary and periorbital
soft tissue.

dyspnea and acute severe progressive epigastric pain. On
examination, there was tachypnea and moderate shortness
of breath. The symptoms progressed rapidly, so we decided
to intubate the patient given that dyspnea and emphysema
were progressing and the patient was symptomatic. After
the intubation (30 minutes later), ventricular tachycardia

occurred and amiodarone was injected. Once the vital
signs were stabilized, echocardiography was performed
that reported an ejection fraction of 60% with no
pericardial effusion. The patient underwent spiral cervical
and thoracic CT scans, which showed subcutaneous
emphysema in the upper thorax and neck with air behind
the sternum and anterior to the main arteries consistent
with PM with otherwise normal findings (Figure 2).
After a few days, the hemodynamic status of the
patient improved, PM was resolved in the subsequent
spiral chest CT scan (Figure 3), and he was extubated.
The patient subsequently underwent rigid bronchoscopy
and esophagostomy due to PM; no other pathology was
detected. He was discharged after a few days of observation
and antibiotic therapy with the recommendation to avoid
blowing his nose. Due to lack of expertise in our center, he
was referred to another center for his orbital wall repair.

Discussion

Orbital emphysema is most commonly caused by the
trauma and fracture of orbital bones, as in the study
conducted by Birrer et al where the conventional
radiographs of two thirds of patients with orbital fractures
depict this condition (8).

In the present case, there was a fracture of orbital
floor following trauma. Air is likely dissected from
the paranasal sinuses into the orbit following pressure
gradient through a one-way valve created by a fractured
orbital wall and sinuses that damaged periorbital tissues,
and orbital septum. In the study conducted by Ariyoshi
et al., orbital emphysema occurred spontaneously after
forceful nose blowing without any history of head or neck
trauma. Possible reasons for this condition include aging,
inflammation in the sinus associated with chronic rhinitis,
and old traumas to the orbit that weaken the orbital floor
and make it more susceptible to fracture with any high-
pressure Valsalva maneuver (1).

Other mechanisms that develop  periorbital
emphysema include pulmonary barotrauma; infection;
conjunctival laceration; weightlifting; bungee jumping;
sinus barotrauma during airplane travel; free diving;
procedures such as upper endoscopy, endoscopic
retrograde cholangiopancreatography, and colonoscopy
with or without perforation; Boerhaave syndrome;
osteoma of paranasal sinuses; and rhegmatogenous retinal
detachment repair with hyperbaric oxygen therapy (4).

One hour after admission in the present case, the
patient developed PM. According to previous studies, PM
can develop along the deep fascia of the neck; through
perforation of the esophagus, trachea, or bronchus;
from peritoneal and retroperitoneal spaces through
diaphragmatic hiatuses; or straight from the lungs (9,10).
The probable causes in the present study might be the
extension of emphysema after nose blowing or sneezing
through the deep fascia of the neck and retropharyngeal

Journal of Emergency Practice and Trauma, 2023, 9(1), 54-57 55


http://creativecommons.org/licenses/by/4.0

Pakniyat et al

LA
ARRRRRRARANE

Figure 2. Coronal and axial lung window computed tomography of the chest demonstrates bilateral lower neck subcutaneous and anterior chest wall emphysema

as well as pneumomediastinum.

Figure 3. Axial CT of the chest, lung window at the level of upper mediastinum
demonstrated resolution of pneumomediastinum.

and parapharyngeal areas to the mediastinum.

PM can be asymptomatic or cause chest pain radiating
to the back, neck, and shoulders; neck pain; dyspnea;
odynophagia; voice changes; or stridor and respiratory
distress (7,11,12). Although the patient history and
physical examination play a critical role in diagnosing
periorbital emphysema and PM, imaging can also help
with confirming the diagnosis and understanding the
underlying mechanism. Both conventional radiography
and CT scans are useful imaging modalities for detecting
PM; however, the CT scan is more accurate while
conventional radiography is more accessible (11,13,14).

PM following blunt trauma is commonly considered
a red flag for underlying injuries such as trachea and
esophagus rupture; thus, other complementary diagnostic
procedures, including bronchoscopy and esophagoscopy,
are often necessary for the patient to develop this condition.
In the study done by Rezende-Neto et al (15), occult PM
was confirmed in 6% of patients with blunt chest trauma,
while in the study conducted by Neal et al (16), major
aerodigestive tract injuries were seen in approximately 7%
of patients with blunt trauma PM (6,11,14).

Orbital emphysema is typically a benign self-limited
condition that resolves spontaneously without treatment
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and is usually not associated with any complications;
however, physicians should be aware of possible
impediments, including vision loss due to ischemia,
contusion, pressure, or central retinal artery occlusion.
Antibiotic administration remains controversial, and
some studies suggest using antibiotics for concomitant
upper respiratory tract infection (URTI), such as acute
sinusitis. Visual acuity, intraocular pressure, proptosis,
and extraocular muscle motility must be examined;
if any of these symptoms develop, immediate clinical
procedures, such as orbital decompression, should occur.
Additionally, patients should avoid Valsalva maneuvers
that increase air pressure in sinuses and worsen the
emphysema (1,4,13,17,18).

Managing PM depends on the underlying causes, the
hemodynamic status of the patient, and the severity of
symptoms. Also, it can vary from conservative (e.g. close
observation, airway protection, oxygen administration,
and antibiotic administration) to invasive approaches
(e.g. laryngotracheal or esophageal reconstruction,
tracheotomy, and thoracostomy). In patients with stable
hemodynamic and no other underlying injury, using
conservative approaches to avoid mediastinitis and
analgesics is enough, and the PM may resolve in a few
days without further medical interventions (6,7,14).

Conclusion

Orbital emphysema following orbital wall fracture is
typically benign and self-limited, but physicians should
be aware of serious complications such as PM. Therefore,
monitoring the patient is crucial and should be considered
in such conditions.
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