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Case Report

Successful Conservative Management of Tracheal Injury After Forceful
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Abstract

A-56-year-old woman underwent carpal tunnel release surgery under general anesthesia. Thirty minutes after extubation, the pa-
tient complained of chest discomfort with dyspnea. Swelling of the neck and upper anterior chest was observed. Computed to-
mography of the chest showed tracheal rupture at the brachiocephalic trunk level, and bronchoscopy demonstrated a 5 cm linear
tracheal defect in the posterior membranous wall, 6 cm proximal to the carina. Surgical repair of the tracheal injury was impossi-
ble due to its location. The patient was managed with intubation, mechanical ventilator care, and antibiotics. She made a full and
uncomplicated recovery and was discharged 18 days after the original injury. When suspicious symptoms appear in patients receiv-
ing mechanical ventilation support, an immediate and accurate diagnostic process should be undertaken to rule out endotracheal
tube-related tracheal injuries and to avoid potentially lethal complications.
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1. Introduction

Tracheal injury is a rare and serious complication of
endotracheal intubation. Tracheal perforation resulting
from tracheal intubation causes pneumothorax and pneu-
momediastinum through high-volume air leakage, and
may lead to mediastinitis and sepsis. As acute mediastini-
tisisalife-threatening condition if not diagnosed earlyand
treated adequately, early diagnosis and treatment are crit-
ical. We report a case of pneumomediastinum occurring
due to tracheal injury during general anesthesia with en-
dotracheal intubation.

2. Case Presentation

A56-year-old woman (height146 cm, weight 74 kg) was
scheduled to undergo carpal tunnel release surgery under
general anesthesia. No other medical history or specific
abnormal laboratory results were recorded except for the
presence of arterial hypertension treated with valsartan 80
mg/day and hydrochlorothiazide 12.5 mg/day for approxi-
mately 3 months. Following induction of anesthesia with
propofol 120 mg, a continuous infusion of remifentanil 10
14101, and fentanyl rocuronium 50 mg, the oral intubation
was performed without difficulty using a 6.5 mm inter-
nal diameter (ID) high-volume/low-pressure cuffed endo-
tracheal tube (MALLINCKRODT®, Covidien, USA) without a

stylet. The cuff was inflated with 4 ml of air, but its pres-
sure was not checked. Anesthesia was maintained with
desflurane in air/O, (FiO, = 0.5) and remifentanil. The en-
tire surgery lasted approximately 25 minutes. At the end
of surgery, anesthesia was discontinued and the endotra-
cheal tube was suctioned. While awakening, the patient
coughed vigorously and made a violent neck movement.
However, the extubated endotracheal tube was not tinged
with blood. She was transferred to the post-anesthesia care
unit (PACU). Thirty minutes after the extubation, the pa-
tient complained of chest discomfort with dyspnea. The
anesthesiologist checked for swelling of the neck and up-
per anterior chest. The results of the arterial blood gasses
were as follows: pH = 7.32, PCO, = 51 mmHg, PO, = 78
mmHg, HCO; = 26.8 mmol/L, and SpO, = 93%. The chest X-
ray showed pneumomediastinum and subcutaneous em-
physema (Figure 1), and a subsequent computed tomogra-
phy (CT) scan showed a tracheal laceration at the brachio-
cephalic trunk level (Figure 2). The bronchoscopy demon-
strated a 5 cm linear tracheal defect in the posterior mem-
branous wall, 6 cm proximal to the carina (Figure 3). The
thoracic surgeon’s opinion was that thoracic surgical re-
pair of the tracheal tear was impossible due to its location.
In the intensive care unit, a 7.5 mm ID cuffed endotracheal
tube was al tube was acic surgical repair of the tracheal
tear was imposly to the lesion as possible near the carina
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under bronchoscopy. Low-tidal-volume lung ventilation
was applied to allow the lesion to recover without deteri-
orating the pneumomediastinum. A pressure-controlled
mode was applied as follows: tidal volume of 250 - 350
ml/kg, frequency of 20 - 25/min, and pressure-limited ven-
tilation (mean airway pressure < 25 cm H,0) with permis-
sive hypercapnia. A course of broad-spectrum intravenous
antibiotics was administered. The patient improved, and
three days later, chest CT showed markedly reduced me-
diastinal and subcutaneous emphysema. After eight days,
bronchoscopy showed that the lesion was healing. Endo-
tracheal tube extubation was performed 13 days after the
initial injury, and the patient was discharged in good con-
dition 5 days later.

Figure 1. Chest X-ray PA View Showing Pneumomediastinum and Subcutaneous Em-
physema in the Neck and Chest Wall

3. Discussion

Iatrogenic tracheal injury following intubation is ex-
tremely rare. For intubation with a patient was disendo-
tracheal tube, the incidence ranges between 1:20,000 and
1:75,000, and the lesions are typically longitudinal lacera-
tions of the posterior tracheal wall (pars membranosa) (1,
2). Tracheal injury occurs mainly in women, as their air-
ways have a narrower diameter, their tracheas are shorter,

Figure 2. Chest CT Showing Linear Tracheal Rupture in Posterior Wall (Arrow), Pneu-
momediastinum, and Subcutaneous Emphysema

Figure 3. Diagnostic Bronchoscopy Revealing a 5 cm Linear Laceration on the Poste-
rior Membranous Wall

and their pars membranosa is weaker thanin men (3, 4). In
addition, short stature and advanced age can be predispos-
ing factors to tracheal injury (4, 5). In this case, the patient
had sufficient predisposing factors, but we did not moni-
tor the pressure of the endotracheal cuff.

The precise cause of post-intubation tracheal tears is
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unclear. However, over-inflation of the endotracheal tube
cuffis the most common factor (4). Since st common cause
of tracheal tearsff al tears is unclear. We did not moni-
tor the pressure of 1 lacerations of the posterior tracheom-
pletely eliminated. High-volume/low-pressure was applied
in this case. Accidental cuff over-inflation with higher pres-
sure is an obvious explanation, as relative over-inflation is
possible if the cuffis filled just above the carina where the
trachea hasits largest diameter, and the tube is pulled back
to its correct position (6). Although tracheal rupture may
be caused by an injury from the stylet or tube tip (7), in this
case, the stylet was not used and the airway was not diffi-
cult.

Generally, tube repositioning without cuff deflation
causes mucosal injuries and intra-operative repositioning
of the patientdeflation ina where the trachea hathe endo-
tracheal tube and change the pressure of the cuff, and pro-
mote tracheal injuries (1, 8). The diffusion of anesthetic
N,O gas into the cuff can also increase the pressure due
to over-inflation (9). However, N,O was not administered
in our case. We guessed that the over-inflation of the cuff
made the tracheal wall weak, and sudden movement of the
tube during the vigorous coughing caused the tracheal in-
jury. The detection of a subcutaneous emphysema when
the patient complained of dyspnea alerted us to the pos-
sibility of a tracheal rupture. In that event, pneumomedi-
astinum and pneumothorax should be promptly excluded
or diagnosed to accelerate the initiation of appropriate
treatment (4).

A chest X-ray can show emphysema of the soft tissues,
pneumomediastinum, pneumopericardium, and/or pneu-
mothorax. Acombination of chest CTand emergency bron-
choscopy is recommended to diagnose a suspected tra-
cheal injury. CT images show injuries of the posterior
tracheal wall and pneumomediastinum; however, the tra-
cheal injury site seen on CT does not always match bron-
choscopy findings, and CT scans only have an 85% sensitiv-
ity for the detection of tracheal injury (10). Therefore, diag-
nostic bronchoscopy is mandatory to establish a diagnosis
and to determine the type and extent of the laceration.

No consensus regarding treatment has yet been es-
tablished. Early surgical repair has been the traditional
treatment mainstay. However, over the past 20 years, non-
operative management of tracheal injury has been rec-
ommended for selected patients in the following circum-
stances: stable vital signs, easy achievement of adequate
functional respiratory status under mechanical or spon-
taneous ventilation, absence of esophageal injury, min-
imal mediastinal fluid collection, non-progressive pneu-
momediastinum or subcutaneous emphysema, absence of
sepsis, short ruptures, and delayed diagnosis (2, 4, 11). In
the largest case series report, the conservative approach to
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post-intubation tracheal rupture was independent of the
length of the defect (2). Considerations for surgical repair
were the rapid progression of air leaks, mediastinitis, and
ventilatory deterioration (12). Conservative treatment con-
sists of positioning the tracheal tube cuff distally to the
lesion, i.e., a bridging maneuver (in order to keep the le-
sionunder zero pressure and to prevent widening of the in-
jury during inspiration), broad-spectrum antibiotics, and
cough suppression (13). When treated optimally and avoid-
ing steroid use, immunosuppression, and malnutrition,
complete recovery can be achieved within one month (14).

In summary, we presumed that the tracheal injuries
in our case were caused by the sudden movement of the
over-inflated endotracheal tube cuff from the patient’s vig-
orous coughing while emerging from anesthesia. This can
occur in any patient receiving mechanical ventilatory sup-
port, and even , and even t receiving mechanical ventila-
tory support, and even ede iesion, i.e., a monitoring of the
cuff pressure during general anesthesia is necessary, and
minimizing movement of the head and neck at emergence
is important in order to avoid tracheal injury. If any suspi-
cious symptoms appear, an immediate and accurate diag-
nostic process should be performed to rule out the risk of
tracheal injury.

Footnote

Authors’ Contribution: Sung Mi Hwang: acquisition of
data; Joo Hyeon Oh: drafting of the manuscript; Sung
Jun Hong and Sang Soo Kang: critical revision of the
manuscript for important intellectual content, study su-
pervision.
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