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Abstract

latrogenic tracheal rupture following intubation is a rare, but
potentially lethal complication. Usually patients present with the
classical symptoms of mediastinal subcutaneous emphysema
and respiratory distress. However, the timing or the onset of these
symptoms is quite variable and differs between patients. Both
conservative and surgical methods have been advocated in the past
for the management of a diagnosed tracheal laceration. We discuss
the case of a 65-year-old gentleman who was admitted electively
for coronary artery bypass grafting. The patient faced difficult
intubation, which led to the development of a tracheal laceration
and was conservatively managed. This case emphasises on the
importance of early diagnosis and prompt management being the
key factors in governing optimal clinical outcome.
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Introduction

Difficulties in orotracheal intubation represent one of the major
causes of iatrogenic trauma to the tracheobronchial tree. These
problems usually result from repeated attempts at intubation termed
as ‘difficult intubations’. The resultant tracheal lacerations may also be
due to underlying congenital anomalies, over inflation or rupture of
the tube cuff, or in some cases, in apparently uneventful intubations
[1]. The underlying laceration may result in tracheobronchial
disruption presenting with life threatening tension pneumothorax,
mediastinal emphysema and prolapse of esophageal wall into the
trachea resulting in acute asphyxia. Late complications such as
mediastinitis and sepsis further complicate the clinical picture,
ultimately leading to death in these patients [2]. Once diagnosed,
treatment options include conservative and surgical approaches. We
discuss this case to highlight the important factors and steps to be
taken when considering the challenging management of iatrogenic
tracheobronchial injuries.

Case presentation

A 65- year old gentleman with triple vessel atherosclerotic
coronary artery disease was admitted for an elective coronary artery

bypass grafting procedure. During induction to anaesthesia intubation
proved to be challenging (Grade 3) and following multiple attempts
it was achieved using a bougie and a video laryngoscope. The surgery
was uneventful and the patient was transferred in a stable condition
and intubated to the intensive care unit. On extubation the following
day, the patient developed sudden shortness of breath, accompanied
by widespread subcutaneous emphysema to the neck and face. He
was immediately reintubated and a suspicion of tracheobronchial
injury was raised.

A computed tomography scan (CT scan) was then performed that
confirmed the severe and widespread surgical emphysema involving
the chest wall, extending around the face, back of the neck and the
deep fascial planes of the neck. This was further supported by severe
pneumomediastinum with air leaking into the retroperitoneum. No
pneumothorax was noted. A small tracheal perforation was identified
in the membranous part of the right tracheal wall 6 cm above the
level of carina (Figure 1) that was confirmed also by bronchoscopy.
A decision was made for conservative management by keeping the
patient intubated and ventilating more distally to the perforation thus
bypassing the injury and hence allowing time to monitor progress of
the patient’s hemodynamic status.

Daily chest radiographs were obtained showing progressive
improvement of the surgical emphysema. Intravenous broad-
spectrum antibiotics were commenced to prevent underlying
mediastinitis or sepsis. The patient was weaned from the ventilator
and was extubated on day 5 postoperatively. Subsequent CT showed
near complete resolution of the previous widespread emphysema and
no evidence of tracheal laceration (Figure 2). He had an uneventful
recovery and was discharged home on day 8 in excellent clinical
condition.

Discussion

Tracheobronchial injury following endotracheal intubation is an
infrequent, but potentially lethal entity presenting with an incidence
of less than 1% [3]. Factors such as short stature, female gender,
underlying medical conditions such as COPD and prolonged steroid
usage remain consistent in many reports of similar cases. On the
contrary, issues concerning technique of intubation such as multiple
attempts, inexperienced operators, inappropriate use of stylets or cuff
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Figure 1: CT neck and chest confirming the extensive surgical emphysema
and showing the tracheal rupture (arrow).

Figure 2: CT chest showing complete heal of the tracheal laceration and
resolved surgical emphysema.

over inflation, malpositioning of the tube and lastly patient abrupt
movement or excessive coughing comprise the remaining issues
associated with the underlying mode of injury [4,5].

Of note however is the site of tracheal injury, which in most cases is
found to be above or at the level of the carina and mostly involving the
membranous portion of the trachea. Bronchoscopy is the mandatory
investigation to establish the diagnosis and to identify the location
and choose the appropriate treatment and approach. Nonsurgical
therapy must be considered in small (< 2 cm) uncomplicated tears in
stable patients as healing can be achieved in a few days with minimal
risks and discomfort for the patient [6,7]. Surgery - if necessary-
should be performed promptly to guarantee success, and to avoid one
of the most feared complications of this injury, mediastinitis. Various
surgical approaches have been identified for large lacerations (> 3
cm) ranging from a right thoracotomy approach to a transcervical
approach depending on the site or location of the laceration and
the room for successful sealing of the perforation considering the
number of vital structures involved in the operating field [5]. The
thoracotomy approach is usually incorporated while dealing with
tracheal lacerations extending to the membranous part of the main

bronchi. The cervical approach is used for post intubation lesions
limited to the trachea. In some cases, the lesion is discovered during
the surgical procedure where a primary repair is usually possible.
Alternatively, for certain intermediate lesions, a tracheostomy may be
employed as a means of reducing airway pressure and decreasing the
air leak. However the conventional nasotracheal intubation with the
cuffinflated distal to the tear is equally effective in preventing further
injury to the already damaged tracheal wall [1,7].

A female predominance can be explained by the fact that females
tend to be shorter and improperly large tubes tend to be selected for
them. Furthermore, their tracheal diameters are noted to be smaller
compared to men and they may be more prone to cuff over inflation
as a result. Underlying comorbidities, skeletal anomalies and the use
of vasodilator agents are all factors that need immense consideration
[8,9].

Conclusion

The management options of post intubation tracheal rupture
remain individualized. Early surgical repair is the preferred treatment
modality in selected cases. Conservative treatment options may be
a viable choice in patients with small-uncomplicated tears in the
absence of gross air leaks or in patients with significant comorbidities.
Even in the case of a slight suspicion, immediate investigation by
chest radiography and bronchoscopy should be employed to prevent
the fatal aftermath involved with this form of iatrogenic trauma [2,3].
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