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ervicofacial subcutaneous emphysema (CSE) is defined as the ap-
pearance of immediate swelling due to the penetration of air into the
subcutaneous tissues of the head and neck.1 Subcutaneous emphy-

sema (SE) is typically characterized by crepitus upon palpation of the af-
fected area.

Although CSE is a self-limiting condition; due to the loss of the in-
tegrity of the soft tissues, the air can spread to the mediastinum and thorax
along the fascial planes.2 Once the air is forced into the mediastinum, the
condition is called pneumomediastinum (PM), PM can lead to a life-threat-
ening situation.3 Secondary infection, difficulty in swallowing and breath-
ing, air embolism and airway obstruction can be major complications in
severe PM cases.4 Proper evaluation is therefore critically important to pre-
vent morbidity and mortality; however, the diagnosis may be delayed or
even missed because of the low incidence, its unclear presentation and
symptom delay. Confirmation of the diagnosis by computed tomography
(CT) which shows air in the mediastinum may be useful for early detection.
Complications of the extensive emphysema or infection can also be evalu-
ated with CT.4
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Cervicofacial subcutaneous emphysema is an
uncommon complication of dental procedures. The
invasion of high-pressured air produced by the use
of air-driven, high-speed hand pieces or air-water
syringes may cause CSE during dental treatments
such as tooth extraction, restorative and endodon-
tic treatments, orthognathic surgery, and maxillary
sinus augmentation.3,5

Periodontal debridement involves conserva-
tive cleaning procedure meant to remove deposits
of dental plaque, calculus, and stains that have ac-
cumulated on the crown and root surfaces of the
teeth. It is indicated for patients with periodontal
disease. Air-powder polishing devices (air-flow)
which use an abrasive agent such as sodium bicar-
bonate in combination with compressed air and
water have been widely used to remove dental
plaque and stains from tooth surfaces in dentistry
and periodontology.6-8 Cervicofacial subcutaneous
emphysema may also result from air-powder pol-
ishing during routine periodontal treatment. Only
a few reports have described CSE associated with
air-powder polishing.5,8-17

In this case report, it is aimed to present clin-
ical manifestation and treatment of cervicofacial
emphysema and pneumomediastinum developed
after the use of air-flow because of the rare occur-
rence in the literature.

CASE REPORT

A 31-year-old female patient presented with local-
ized chronic periodontitis was referred to our clinic
for periodontal therapy. The patient had no re-
markable medical history and was not taking any
prescribed medications. She had no known aller-
gies or prior allergic reactions. Intraoral clinical ex-
amination revealed abundance of dental plaque and
calculus deposits, and deep periodontal pockets.
Periodontal probing depths were increased at
upper right first and second molars. Radiographic
examination showed localized moderate bone loss
particularly seen around the maxillary right first
and second molars (Figure 1). Based on the clinical
and radiological examination, a diagnosis of
chronic periodontitis was made.18 Informed con-

sent was obtained from the patient for publication
of the paper.

Initial periodontal therapy including oral hy-
giene instructions, periodontal debridement, and
air-powder polishing was planned. Following ad-
ministration of oral hygiene instructions, the patient
received mechanical debridement with hand (Hu-
Friedy, Chicago, IL, USA) and ultrasonic instru-
ments (EMS, Nyon, Switzerland) under local
anesthesia to minimize her discomfort. Air-powder
polishing was also carried out using a standard air-
polishing unit (NSK Prophy-Mate Polishing Sys-
tem, Japan) for the removal of stains. The
intervention was performed by an experienced sen-
ior periodontist.

After the completion of the procedure, the pa-
tient complained of discomfort and swelling on the
right side of her face and her throat. There was no
apparent swelling detected by the dentist. She re-
ported swallowing and breathing difficulties. An 
allergic/anaphylactic reaction to the locally admin-
istered anesthesia was considered; however, the pa-
tient did not exhibit any systemic signs or
symptoms associated with an allergic reaction. She
was therefore discharged. Approximately 3 hours
later, the patient contacted by phone, and she re-
ported that swelling had worsened and begun to af-
fect her ability to swallow and breath. The patient
was immediately referred to Emergency Depart-
ment of Biruni University Medical Faculty Hospital. 

On examination at emergency department, the
patient’s vital signs were as follows: heart rate, 85
beats/min; blood pressure, 110/75 mmHg; temper-
ature, 36°C with an oxygen saturation of 100%.
Routine laboratory tests including complete blood
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FIGURE 1: Pretreatment panoramic radiography showing moderate bone loss.
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cell count and comprehensive blood chemistry
were normal. Laryngeal endoscopic examination
showed no evidence of airway obstruction.

Diffuse swelling with crepitus on palpation
from the right infraorbital region to the neck and
upper chest was evident, and a computed tomog-
raphy (CT) was ordered to assess for CSE and its
complications. Computed tomography of head,
neck, and chest confirmed extensive cervical em-
physema with no evidence of infection. No fluid
collections were seen. Numerous air densities were
noted in the soft tissues of the right anterior and
inferomedial orbit, right nasal wing, right peri-
maxillary area, masticator space, right mandibular
ramus and corpus extending into the oropharyn-
geal and hypopharyngeal lateral wall, temporal
bone styloid process and masseter muscle (Figure
2). Air densities were also seen in the soft tissues of
posterior laryngeal area, right perivascular sheath
and right jugular vein, posterolateral right thyroid
gland lobe with thoracic inlet, right parae-

sophageal, paratracheal area and superior medi-
astinum extension (Figure 3 and Figure 4). Pneu-
mothorax was not observed. Subsequent cerebral
magnetic resonance (MR) venography revealed no
thromboembolism or air embolism (Figure 5).
There was no air in jugular veins or carotid arteries.

The patient was diagnosed with CSE and PM
and hopitalized for close observation and airway
monitoring. She received intravenous prophylac-
tic antibiotic therapy. The patient’s facial and cer-
vical swelling reduced gradually. Her vital signs
were stable. She was discharged 2 nights after ad-
mission and continued oral antibiotics. The recov-
ery was uneventful. The patient did not come for a
follow-up visit.

DISCUSSION 

Cervicofacial subcutaneous emphysema may de-
velop traumatically, infectiously or spontaneously,
and sometimes iatrogenically after dental and sur-
gical procedures.3 The use of air-driven and high-

FIGURE 2: Axial Computed Tomography (CT) scans of the head and maxillofacial region showing subcutaneous emphysema (SE) extending to oropharyngeal and hypop-
haryngeal spaces on the right side.
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speed handpieces during surgical tooth extraction is
the most common cause of iatrogenic CSE.5 On the
other hand, the occurrence of CSE after non-surgi-
cal dental procedures such as routine dental clean-
ing is quite rare.

Air-powder polishing removes stains and den-
tal plaque during dental cleaning. Complications

such as emphysema and trauma to tissues caused
by the use of air-flow have been rarely reported. In
2018, Lee et al. reported only nine cases, including
their own, associated with the use of air-powder
abrasive devices; however, to the best of our
knowledge fourteen cases of CSE due to the use of
air-flow in twelve articles have been reported in

FIGURE 3: Axial Computed Tomography (CT)  scans of neck and chest revealing air densities in the soft tissues extending to mediastinum (Soft tissue window set) on the
right side.
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FIGURE 4: Computed Tomography (CT)  scans of neck and chest revealing air densities in the soft tissues extending to mediastinum (Lung window set). 
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the literature to date.6,8-17 Therefore, here we report
the fifteenth case. Interestingly, all reported cases
consisted of non-surgical periodontal procedures
such as implant and dental cleaning procedures or
non-surgical peri-implantitis treatment. Eight of
these cases reported CSE following the use of air-
flow during tooth cleaning.9,11-13,15,17 Unlike the oth-
ers, in the case of Liebenberg et al., CSE developed
after the removal of stains on the remaining fissures
following composite restoration on occlusal surface
of the first mandibular molar, not routine peri-
odontal treatment.11 Our current case report has
also shown that the relatively minor procedure,
such as the use of air-flow during tooth cleaning,
carries a complication risk. 

It is difficult to explain the emergence of em-
physema after tooth cleaning. The high pressure in
the oral cavity may induce CSE through oral lacer-
ations. While the average pressure in air-flow de-
vices is 40-100 psi, the minimum pressure required
for the formation of soft tissue empyema has been
reported 15 psi.9,19 Direct and inappropriate use of
such devices in the subgingival region, and espe-
cially in deep periodontal pockets can lead to CSE
by causing reversible damage of the pocket epithe-
lium.9,15 Periodontal treatment alone may also
cause minimal laceration of the periodontal pock-
ets. In the present case, all of the procedure was
performed by an experienced periodontist who had
more than 30 years experience in Periodontology.
In our case we believe the abrasive effect of the air-
flow device spraying sodium bicarbonate with high

pressurized air and water may have induced CSE
in deep periodontal pockets, which already have
low resistance to pressurized air and fluid passage
due to periodontal disease. Dentists should pay at-
tention to the angulation and distance between the
tip of the device and tooth surface particularly in
patients with periodontal diseases. 

Cervicofacial subcutaneous emphysema is usu-
ally a benign, self-limiting condition. Most cases of
CSE do not require specific treatment and usually
resolve spontaneously in a short time.15 The treat-
ment is usually symptomatic. Daily clinical follow-
up is required and resolution usually occurs
without complications; however, as in our case, es-
pecially in the presence of deep periodontal pock-
ets in molar teeth, compressed air may progress
directly from the submandibular space through the
fascial planes into the retropharyngeal region and
mediastinum and pneumomediastinum may arise.
Further complications of CSE also include life-
threatening problems such as pneumothorax, in-
fection and air-embolism that may affect normal
heart and lung function due to air compression. Six
of the previously reported cases were associated
with pnemomediastinum, no pneumothorax or air-
embolism were reported in any of these
cases.7,11,12,14,16,17 Only one case of implant-cleaning
related emphysema progressed to mild pneumoth-
orax.8 We found a pneumomediastinum without
pneumothorax and air-embolism. Our case is sim-
ilar to the others in this respect. Computed tomog-
raphy of the chest and MR venography were

FIGURE 5: Magnetic resonance venography (2D) images of brain demonstrating no thromboembolism or air embolism; a) Lateral view b) Top view a) Posterior view.
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reported to be normal in the present case. Never-
theless, once we have identified CSE and PM, the
patient was admitted to the hospital in order to
avoid any possible further complications and to be
able to monitor the patient. 

When a rapid facial swelling occurs following
a dental procedure, subcutaneous emphysema
should be considered. Cervicofacial subcutaneous
emphysema exhibits common signs and symptoms
such as swelling, dysphagia, local discomfort and
crepitus that may develop immediately or may de-
velop within a few hours or days. The differential
diagnosis of CSE includes allergic reaction,
hematoma, and angioedema.1-3,5 In order to make a
correct diagnosis, it is important to have a meticu-
lous palpation of the involved tissue. Crepitus is the
most important sign that differentiates cervicofa-
cial emphysema from the other pathologies. In
most cases this symptom is immediately detected;
however, subsequent emergence of swelling and
crepitus, as in the present case, may make the di-
agnosis difficult. The CT of the affected region can
confirm the diagnosis of emphysema by showing
the presence of air in the soft tissues. In the present
case, emphysema was confined to the subcutaneous
tissues of the face and neck. The orbit remained un-
involved. The CT scanning confirmed the extent of
spread.

In previous literature on CSE, antibiotic ad-
ministration has been controversial.3 Prophylactic
antibiotics were usually prescribed to prevent local
or systemic infection from oral flora. In our case,
there was no case of emphysematous infection after
the prophylactic administration of antibiotics, and
in this respect the need for prophylactic adminis-
tration of antibiotics in emphysema cases is sup-
ported by our case. 

In summary, we report a case of a young fe-
male with SCE and PM following tooth cleaning.
Physicians and dentists should be aware of this un-
usual complication that may arise during routine
and frequently performed dental procedures. Cer-
vicofacial subcutaneous emphysema can be misdi-
agnosed. The consequences can be serious and
sometimes life-threatening. For this reason, den-
tists and physicians should be alert to subcutaneous
emphysema manifestations from dental proce-
dures. Computed tomography may allow rapid and
accurate diagnosis and appropriate treatment.
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