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Aim: To report the clinical case of a child with facial and periorbital emphysema caused by an orthodontic
device. Case report: An 11-year-old child presented to our clinic showing moderate swelling of the left
facial area. Based on his dental history, physical findings, and instrument examinations, the diagnosis of
cervicofacial emphysema was established, caused by disengagement of the facebow. One week later, all
swelling and crepitus had disappeared without complications. Most patients who develop subcutaneous
emphysema after a dental procedure have only moderate local swelling, which normally resolves sponta-
neously and without complications within a week. However, the spread of large amounts of air into the
deeper spaces may cause life-threatening sequelae. Conclusions: Orthodontists should be aware that the
use of extraoral traction applied via a facebow can cause soft tissue injures and emphysema of the cervico-
facial region. It is important to avoid misdiagnosis and to appropriately inform patient and parents about

this condition.
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INTRODUCTION
ubcutaneous emphysema is characterized by the pres-
ence of air under the skin or soft tissues. It is often
associated with head and neck surgery, soft tissue
infection, trauma, foreign bodies, neoplasm of the airway
and digestive tract, or any condition leading to alveolar bone
fracture and consequent pneumomediastinum or, occasion-
ally, pneumothorax.'?
Cervicofacial emphysema related to dental procedures is
uncommon. The first case of subcutaneous emphysema
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associated with a dental procedure was reported in 1900.°

Since then, it has been associated with air-generating
dental instruments during tooth extraction,* restorative den-
tistry,” dental implant surgery, and root canal or periodontal
treatment.*® It can occur spontaneously— sometimes being
set off by the patients themselves. The cause can be related
to vigorously blowing the nose, playing a wind instrument
after an extraction,”” or puffing of the cheek following a
self-inflicted bite of the buccal mucosa.” Usually it is
restricted to only moderate local swelling, but spreading
larger amounts of air into deeper spaces may sometimes
cause serious sequelae.

The purpose of this article is to analyze a rare and previ-
ously unreported case of cervicofacial emphysema caused
by disengagement of the facebow and to review the possible
mechanism underlying this complication.

CASE REPORT

An 11-year-old male patient was referred to the Dental Uni-
versity of Milan, Milan Italy, as an emergency case, showing
swelling of his left facial and periorbital region. Both his
medical and family histories were unremarkable, except for
a Class Il malocclusion that was being managed with extra-
oral traction. Two hours earlier, immediately after disen-
gagement of the facebow due to a quick movement of the
head, he suddenly felt pain localized on the left cheek and
swelling. Physical examination revealed moderate, painless,
left facial swelling without discoloration. His left eye was
nearly closed because of the progressive periorbital swelling
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(Figure 1). Ophthalmic examination disclosed raised left
conjunctiva with several large and many small bullae filled
with air, presenting an appearance somewhat similar to con-
junctival chemosis, although more loculated (Figure 2).

No swelling was found in the neck and submandibular
regions. Intraoral examination revealed no bleeding wound
on the right buccal mucosa. Palpation of the facial swelling

elicited crepitus. Since the tentative diagnosis was cervico-
facial emphysema, medical interview regarding possible
causes of emphysema was performed. The patient reported
puffing out his cheeks after disengaging the facebow to
check a wound on his tongue. Immediately after that, sudden
cheek swelling appeared. The diagnosis of cervicofacial
emphysema following facebow injury was then made.

A CT scan showed the presence of air in the left buccal,
pterygomandibular, and periorbital spaces (Figures 3, 4, 5).
At this stage the child was alert, ambulatory, and coopera-
tive. An ophthalmology consultation found that there were
no functional deficits, so a conservative approach with close
observation was adopted. Prophylactic antibiotic therapy
was administered. The patient’s symptoms gradually

Figure 1. Close up view of the patient showing left facial and
periorbital swelling.

Figure 3. TC Section. Frontal view demonstrating air in the left
buccal and pterygomaxillary spaces.

Figure 2. Marked conjunctival swelling noted.
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Figure 4. TC Scan. Frontal view.
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Figure 5. TC Scan. Axial view demonstrating air in the left periorbital
area

decreased each day and, a week after the incident, all facial
and periorbital swelling had resolved.

DISCUSSION

Cervicofacial emphysema is considered an uncommon
pathology in dental practice and, when it occurs, it can be
alarming both for the patient and the dentist. The condition
results from the entry of air or gas into the soft tissue planes,
and it is usually a result of treatment with high-speed, air-dri-
ven surgical drills and compressed air syringes during
restoration, extraction, or endodontic procedures.**

It is easy to understand that, once air enters the deep soft
tissues through oral mucosal lacerations under pressure, it
will induce subcutaneous emphysema. However, a relatively
low pressure in the oral cavity as in this case (puffing the
cheek out slightly) can also cause emphysema, although this
fact is not widely recognized because of its rarity. Yamada et
al reported a case of facial emphysema caused by puffing off
the cheek following a self-inflicted bite of the buccal mucosa
during a meal.” Mohan and Singh reported a case of bilat-
eral subcutaneous emphysema of the orbits, in the absence
of facial skeletal trauma, in a healthy adult male following
nose blowing." This is the first published report of facial and
orbital emphysema secondary to facebow injury.

If cervicofacial emphysema is suspected, it is important
to differentiate this complication from other conditions that
produce a volume increase such as hematoma, allergic reac-
tion, and angioedema.'""'* To make a correct diagnosis, a
detailed history is crucial, as is meticulous palpation of the
involved tissue. Crepitus is the most important sign that dif-
ferentiates cervicofacial emphysema from other patholo-
gies.>'">'7 In most cases this sign is detected immediately;
nevertheless, there are reports in which it may appear subse-
quently, making diagnosis difficult. Pain can occur when it
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causes tension of the involved tissue.""” X-rays, especially a
CT scan of the affected area, can confirm the diagnosis by
displaying the presence of air in the soft tissues.

In the present case, the dental history and the presence of
crepitus supported the diagnosis of facial emphysema. Addi-
tionally, the subsequent CT scan clearly excluded other con-
ditions. The question remains as to how the intraorbital
emphysema occurred after only minimal trauma to the cheek
mucosa. One possible answer considers the anatomy of the
infratemporal fossa and iys adjacent spaces. In this case, by
puffing the cheek, the boy probably forced air through the
buccal space into the pterygomaxillary and infratemporal
spaces, which communicate with the intraorbital compart-
ment via the inferior orbital fissure.

Orbital emphysema caused by dental treatment is gener-
ally a benign, self-limiting condition that spontaneously sub-
sides after 7 to10 days with no more complications. How-
ever, careful observation of the patient is essential to avoid
infection and other problems. In particular, orbital emphy-
sema assumes importance because visual loss may occur
because of orbital compression via a ball-valve effect, allow-
ing air to enter but not leave the orbit."*"” Bucley et al
reported an episode of orbital emphysema with optic nerve
damage after a pneumatically cooled drill was used in the
removal of a mandibular second molar."” Although infection
is not usually observed in subcutaneous emphysema, cases
have occurred wherein this condition developed. For this
reason, prophylactic antibiotic therapy is recommended."

Some patients have experienced problems with the stan-
dard facebow coming out of the buccal tubes, but this is the
first report of cervicofacial emphysema secondary to the use
of extraoral traction applied via a facebow. Extraoral traction
provides valuable additional anchorage in the treatment of a
variety of malocclusions. It is both clinically and economi-
cally effective, and simple to use. Some clinical suggestions
were provided by practitioners for the safe use of this ortho-
dontic device. First, extraoral traction should be prescribed
for those patients who are likely to comply with orthodon-
tists’ instructions, and the use of all orthodontic devices
should be clearly shown to the patients and the parents.
Moreover, the patient must be advised never to wear the
headgear during playful activity and, above all, if the head-
cap, neckstrap, or facebow ever comes off—night or day—
the patient should bring it to the orthodontist’s attention as
soon as possible. Finally, to reduce the severity or risk of soft
tissue trauma, locking facebows designed to counter the
forces of accidental disengagement of the facebow are avail-
able.”

CONCLUSIONS

Orthodontists should be aware that cervicofacial emphy-
sema can occur from injury to the buccal mucosa associated
with the standard facebow coming out.

Written instructions should be issued to all patients and
parents on the proper placement of the extraoral appliance,
and a warning should be given that failure to comply with
the instructions might result in injury.
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