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Abstract

Subcutaneous emphysema in the head and neck is a well known clinical condition. It is an un-
common clinical complication of dental treatment caused by forceful injection of air into the loose
connective tissue below the dermal layer. The trapped air is often limited by subcutaneous space
in the head and neck. This paper presents a clinical case in which subcutaneous emphysema de-
veloped immediately during surgical extraction of third molar.
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1. Introduction

Subcutaneous emphysema is a rare occurrence in dental practice. It is usually benign and self-limiting [1]; nev-
ertheless, severe consequences can result from surgical treatment. Emphysema occurs when air is injected into
the subcutaneous layer of the tissue, this may come from either an air turbine handpiece or air syringe [2]. Due
to the danger of developing emphysema, procedures using compressed air are not recommended in dental ex-
tractions involving the raising of a skin flap and bone sectioning. Early diagnosis and treatment are critical to
prevent the trapped air leaking into other areas [3].

The first case of subcutaneous emphysema associated with a dental procedure was reported in 1900 [4]. Since
then, it has been associated with air-generating dental instruments during restoration [5], surgical extraction
[6]-[8], endodontic treatments [9], trauma from biopsy [10] and cheek biting [11].

The clinical presentation is characterized by a sudden onset of hemifacial swelling with fullness of the face
and the eyelids on the involved side. Crepitation is noted on palpation and is almost pathognomonic for subcu-
taneous emphysema.
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The aim of this paper is to present a case of subcutaneous emphysema related to dental extraction, with rais-
ing a mucoperiosteal flap, possibly caused by close contact between the air turbine handpiece and the tooth dur-
ing sectioning which forced air into the subcutaneous tissue.

Case Presentation

1) Case History

A 30-year-old male patient was referred by his dentist to the dental department of Al Zafer hospital with a
chief compliant of Localized oral pain related to the lower left side of the oral cavity. He was in a full permanent
dentition stage (Figures 1-5).

Figure 5. Intraoral occlusal view—lower jaw.
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2) Diagnosis:

The intraoral clinical examination revealed that all of the teeth were present and fully erupted except third
molars in the lower jaw (Figures 1-6).

Panoramic radiograph indicated mandibular left third molar, which was impacted in the mandible, in horizon-
tal position, with fused roots and near the mandibular canal (Figure 6).

3) Treatment Objectives: Eliminate the painful sensation in the oral cavity in addition to surgical removal of
impacted third molar.

4) Treatment plan: Block anesthesia of the lower left side as well as incision of full thickness mucoperiosteal
flap then sectioning the tooth to facilitate its removal after that irrigation, suturing, antibiotic coverage and follow up.

5) Treatment procedure:

After illustration for the patient an informed consent was taken. The offending area was anesthetized using
inferior alveolar nerve block technique in which long needle with 27 gauge had used. Once the signs indicating
block anesthesia had achieved, a triangular surgical flap was made with a release incision mesially to the second
molar and adjacent to the papilla. The mucoperiosteal flap was raised, exposing the overlying bone and main-
tained with a langenbeck retractor. In order to expose the tooth crown, ostectomy was performed using a surgic-
al stainless steel bur on a low-speed straight handpiece with copious sterile saline irrigation. Then, an air-driven
high-speed turbine was used for tooth sectioning.

During the sectioning procedure, the patient reported a swelling of his face with mild upper neck pain on the
same side. An immediate swelling was observed of the upper and lower cheek and lower left eyelid, accompa-
nied by audible and palpable crepitus (Figures 7-10).

Figure 6. Panoramic radiograph.

Figure 7. Frontal—extraoral view.

Figure 8. Lateral—extraoral view.
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Figure 9. Lateral—extraoral view.
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Figure 10. Schematic representation of the air spreading through fa-
cial spaces during tooth sectioning by air driven handpiece.
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At that moment the patient has been given assurance about his situation in addition, stopping the work using
air driven handpiece followed by sequeezing the cheek of the patient and finally giving him 100 MG of hydro-
cortisone injection.

After tooth removal was completed, abundant saline irrigation was performed and the flap was sutured using a
3/0 silk sutures. Post-operative periapical radiograph was taken to be ascertained that no any residual fragments
of tooth structure (Figure 11). Chemotherapy consisted of a non steroidal antiinflammatory (lbuprofen 600
mg/8hours) and antibiotics (Amoxicillin-ac. 500 mg/8hours/7days—Metronidazole. 500 mg/8hours/7days).

6) Recall visits

Follow-up visits were scheduled on a 2-day basis. After 48 hours the facial swelling had reduced slightly and
the symptoms were less severe (Figure 12 and Figure 13). Stitches were removed a week after surgery and on
examination the patient was found to be asymptomatic on the following two successive weeks (Figures 14-17).

2. Discussion

Subcutaneous emphysema is an uncommon complication in dental routine. In dental literature there is availabil-
ity of different reviews of complications regarding emphysema and dental procedures since 1960 till 2009.
Heyman and Babayof [12] described 74 cases, 71% related with the use of an air syringe, high-speed handpiece
or both; concluding that this is not a rare complication, being caused principally by dental extractions and res-
torative procedures. They have reported that subcutaneous emphysema affects the upper neck in 95% and the
eye socket area in 45% of cases. Both areas were affected in the case presented in this study. Arai et al. [2] in-
cluded a review of 47 clinical cases of subcutaneous emphysemas and pneumomediastinum treated between
1994 and 2008, 18 of which appeared after a dental extraction. McKenzie and Rosenberg [13] reviewed 32 cases
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Figure 11. Postoperative periapical radiograph.

Figure 12. Frontal—extraoral view after 2 days.

Figure 13. Lateral—extraoral view after 2 days.

Figure 14. Frontal—extraoral view after one week.
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Figure 15. Lateral—extraoral view after one week.

Figure 16. Lateral—extraoral view after two weeks.

Figure 17. Lateral—extraoral view after two weeks.

of subcutaneous emphysema produced during surgical procedures between 1993 and 2008. They noticed that den-
tal extraction was involved in 7 cases (6 for using an air-driven handpiece and the other of unspecifed origin).

Two determining factors are always involved with subcutaneous emphysema. On the one hand, a compressed
air procedure (air turbine handpiece, air-water syringe), and on the other, a communication between the oral
cavity and deeper tissue producing dissection [3] (Figure 10).

In the current clinical case during the surgical phase, the air turbine handpiece was inclined towards the buc-
cal face of the tooth to avoid damage to the lingual nerve. The handpiece was therefore “immersed” within the
flap that was incorrectly held in place by the dental assistant. The air produced by the turbine followed the free
way constituted by the partially disinserted fibers of the masseter muscle. Almost immediately after tooth sec-
tioning, the left side of the patient’s face became swollen from the inferior border of the mandible to the attach-
ment of the temporalis muscle. The swelling immediately closed the patient’s left eye. The patient did not have
pain, tenderness to palpation, or difficulty breathing as a result of the swelling. However, he did note a fullness
sensation of his face and he could not open his left eye (Figures 7-10).

Subcutaneous emphysema usually resorbs spontaneously without complications, and its treatment is sympto-

©,



Y. Mahfouz, M. Mahfouz

matic, as in the present case [14]. Clinical improvement is noted after 2 - 3 days, with minimal crepitus after
7-10 days. Antibiotic prophylaxis is accepted, since the air introduced through an intraoral location is likely to
carry bacteria that can cause cellulitis or necrotizing fasciitis [12].

To avoid the occurrence of this rare surgical complication, Sekine et al. [15] recommend that any mucope-
riosteal flap raised during a dental extraction should be kept as small as possible and not extend towards the lin-
gual area of the molar alveoli. While Gamboa et al. [16] indicated that caution should be exercised with peri-
odontal pockets over 4 mm or when there is little adhered gingiva due to the increased susceptibility of produc-
ing emphysema. In addition, it is recommended to maintain the greatest possible distance between the handpiece
and the soft tissues and/or bone to prevent penetration of air, even in the absence of a mucoperiosteal flap. Fi-
nally handpieces that exhaust air into the surgical field should not be used. Air-cooled instruments used in sur-
gical orofacial procedures should vent air away from the immediate area or recirculate the air to reduce the risk
of introducing it into tissues.

The differential diagnosis of sudden onset head and neck swelling after dental procedures includes hematoma,
cellulitis, allergic reaction, angioedema and subcutaneous emphysema [17]. Anaphylaxis (loss of vascular tone
indicated by a precipitous fall in blood pressure caused by contact with an allergen) would result in more pro-
fuse, bilateral facial manifestations with possible cardiorespiratory symptoms. Angioedema (a massive escape of
fluid into the tissue from blood vessels causing large edematous swellings) usually appears in the maxilla as a
reddened area with well circumscribed rings and a burning sensation. Hematoma (a pooling of blood in tissues)
can also be suspected, although crepitus is not usually present.

In over 90% of cases, the onset of emphysema-based swelling occurs either during surgery or within 1 hour
afterward [18]. Considered an unexpected complication clinical presentation and course are generally predicta-
ble. The clinical features of cervicofacial emphysema following dental surgery commonly involve the initial
symptoms of swelling due to a foreign, space-occupying material in the soft tissue—in this case air (Table 1).
The area rapidly becomes swollen and mild crepitus is detected when the tissue is palpated. Local discomfort is
slight and is due only to tenseness of the tissues [19]. Limited inflammation of the tissue is observed. Trismus
may also be present but is site dependent and often slight. More serious emergency situations arise with the
spread of air into the para- and retropharyngeal spaces potentially resulting in respiratory difficulty with risk of
airway embarrassment. Migration to the thorax and mediastinum may result in compromised respiratory and
cardiac function with possible death.

The treatment of subcutaneous emphysema varies with the severity of the condition and the experience of the
physician. Most cases will begin to resolve after 2 - 3 days of supportive treatment with complete resolution af-
ter 7 - 10 days [20]. Observation for potential airway embarrassment, cardiovascular or infectious processes is
often all that is required. Surgical decompression of extensive emphysema should not be routinely undertaken as
it is not likely to be effective and may increase or spread the entrapped gas [21]. The potential for infection is
also a concern as the air entering the tissues is contaminated with oral bacteria [22]. Post-resolution purulence
within the fascial spaces has been reported [23]. Penicillin is an empirical first choice due to its appropriate nar-
row-spectrum coverage of normal oral flora [5]. Analgesics are prescribed as necessary, but are rarely required
as discomfort is often minimal. In most cases, patients can be reassured with an explanation of the nature and
course of the process. Patients should be cautioned to return in the case of increased swelling or difficulty
breathing [24].

3. Conclusions

1) The occurrence of sudden swelling during a dental procedure, marked by crepitus within the soft tissue,
should raise suspicion of subcutaneous emphysema.
2) Handpieces that exhaust air into the surgical field should not be used. Air-cooled instruments used in surgical

Table 1. Clinical features of cervicofacial emphysema.

Early Late
Local swelling Diffuse swelling
Clinical features of cervicofacial emphysema )
Crepitus Local erythema
Local discomfort Pain

©,



Y. Mahfouz, M. Mahfouz

orofacial procedures should vent air away from the immediate area or recirculate the air to reduce the risk of in-
troducing it into tissues.
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