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Endotracheal intubation can lead to iatrogenic trauma to the upper airways. Superficial mucosal
tears in the mouth, pharynx, or larynx are common and can cause secondary infection and acute
respiratory distress due to massive air leak. We report a patient who sustained a severe 5-cm
tracheal laceration and subcutaneous emphysema after intubation. She was successfully weaned
from the ventilator after adjustment of the endotracheal cuff, therapy with broad-spectrum anti-
biotics, and continuous airway humidification. Key words: endotracheal intubation; tracheal lacera-
tion; subcutaneous emphysema. [Respir Care 2011;56(6):861–862. © 2011 Daedalus Enterprises]

Introduction

Endotracheal intubation can cause iatrogenic trauma to
the upper airways. Subcutaneous emphysema after tra-
cheal laceration is a rare but potentially serious complica-
tion. Early bronchoscopy is essential to confirm the diag-
nosis and to assess the extent of injury. Early surgical
repair is the preferred treatment for most patients with
large lacerations, but conservative treatment may be a vi-
able alternative for patients with small lacerations and those
judged unsuitable for surgery.

Case Report

A 68-year-old woman with a history of hypertension, di-
abetes mellitus, congestive heart failure, and end-stage renal
disease had been undergoing hemodialysis regularly for
2 years. She complained of exertional dyspnea and watery
diarrhea for 3 days. We noted a decreased level of conscious-
ness in the emergency department. Chest radiograph (Fig. 1)

revealed cardiomegaly and pulmonary congestion. An arte-
rial blood gas sample while she was on supplemental oxygen
via non-rebreathing mask revealed pH 7.15, PaO2

59 mm Hg,
PaCO2

66 mm Hg, bicarbonate 22 mEq/L, and oxygen satu-
ration 86%. A junior medical resident intubated the patient,
with a direct laryngoscope and a 7.5-mm endotracheal tube
(ETT) with stylet. Subcutaneous emphysema and pneumo-
mediastinum were suspected soon after intubation, and con-
firmed via computed tomogram (Fig. 2). Bronchoscopy
showed diffuse oozing in the lower trachea. The oozing sub-
sided after local administration of epinephrine. We also found
a 5-cm laceration in the membranous part of the trachea, 1 cm
above the carina (Fig. 3). We recommended surgical inter-
vention, but the family chose conservative management be-
cause the patient had multiple comorbidities. Therefore, un-
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Fig. 1. Left: Chest radiograph shows cardiomegaly and pulmonary
congestion. Right: Post-intubation radiograph shows severe sub-
cutaneous emphysema and pneumomediastinum.
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der bronchoscopic guidance, we adjusted the ETT position so
the cuff was proximal to the tracheal tear. We also adjusted
the mechanical ventilation settings to lower airway pressure
and PEEP. We administered empiric antibiotics (ampicillin
plus sulbactam) for 10 days to minimize infection risk. The
air leakage decreased gradually over 10 days, and she was
successfully weaned from the ventilator one month after ad-
mission.

Discussion

Iatrogenic tracheobronchial injury occurs in approximately
1 of every 20,000 orotracheal intubations. Retrospective anal-

ysis revealed an incidence of 15% in emergency intubations.1

Risk factors for intubation airway injury include emergency
intubation, inappropriate use of the stylet, incorrect ETT di-
ameter, tracheal-anatomy abnormalities, and excessive infla-
tion of the cuff. Injuries commonly occur in the posterior
membranous part of the trachea, most often because of too
large an ETT. Intubation injuries are more common in women
than in men, probably women have a shorter average tracheal
length.2 Early bronchoscopy is essential to confirm the diag-
nosis and to assess the injury. Broad-spectrum antibiotics that
are effective against the diverse bacterial population in the
tracheobronchial tree should be administered for at least one
week.3 Lacerations larger than 2 cm that are accompanied by
extensive subcutaneous emphysema and/or respiratory dis-
tress are best treated with early surgical repair, if feasible.
However, tracheal intubation and inflation of the cuff distal to
the tear may be equally effective and may avoid further dam-
age.4 In our patient the laceration was very close to the carina,
which made it impossible for the cuff to be inflated distal to
the laceration. Instead, we placed the cuff proximal to the
laceration. This approach, combined with low-pressure me-
chanical ventilation, was successful. Conservative manage-
ment is recommended for patients who do not have rapidly
progressing subcutaneous or mediastinal emphysema or me-
diastinitis.5,6 In our patient the injury was probably due to the
use of a stiff ETT or an inappropriately positioned stylet. The
laceration was approximately 5 cm and complicated by sub-
cutaneous emphysema. From this and other reported cases
we conclude that surgical repair is the best option for these
patients, but patients with multiple comorbidities usually have
an extremely high risk in surgery.

The treatment of intubation-related tracheal laceration is
based on the patient’s condition. Early surgical repair is pre-
ferred for patients with large lacerations, but conservative
therapy may be viable in patients with major medical prob-
lems.
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Fig. 2. Computed tomogram shows severe subcutaneous emphy-
sema in the chest wall and back, and pneumomediastinum.

Fig. 3. Bronchoscopy shows a 5-cm laceration in the membranous
portion of the trachea, 1 cm above the carina (arrow).
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