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» Case Report

latrogenic post-intubation tracheal rupture treated surgically with
cardiopulmonary bypass support

lyatrojenik post-entiibasyon trakea riiptiiriiniin kardiyopulmoner bypass
destedgi ile cerrahi tedavisi
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ABSTRACT

latrogenic tracheobronchial injuries are severe complications of airway access techniques such as endotracheal intubation. The
reported incidence is approximately 0.005% for orotracheal intubations. Although conservative methods may also be used,
surgical intervention is the treatment of choice for most cases. Herein, we present a 78-year old patient with a post-intubation

huge membranous tracheal rupture, which was eventually repaired surgically with cardiopulmonary bypass support.
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0z

iatrojenik trakeobronsiyal yaralanmalar, endotrakeal entiibasyon gibi hava yolu erisimi tekniklerinin ciddi
komplikasyonlarindandir. Orotrakeal entlibasyon sonrasi goriilme sikhgi yaklasik % 0.005'dir. Zaman zaman koruyucu
methodlarla tedavi edilseler de ¢cogu vaka cerrahi yontemlerle tedavi edilir. Bu olgu sunumunda, 78 yasindaki bir hastada,

entlibasyon sonrasi meydana gelen genis membrandz trakea riptiriinin kardiyopulmoner bypass yardimi ile cerrahi

tedavisini sunuyoruz.
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Introduction

Tracheobronchial injuries are rare but potentially life-threaten-
ing complications of endotracheal intubations. The reported
incidence is approximately 0.005% for orotracheal intubations
[1,2]. The most likely causes of the trachea injury are massive
overinflation of the endotracheal tube cuff, the preexisting
tracheal wall weakness, steroids, chronic diseases and use of
introducer [3]. In most cases surgical cardiopulmonary bypass
(CPB) intervention is the treatment of choice, yet conserva-
tive methods may also be used [4]. We present a 78-year old
patient with post-intubation membranous tracheal rupture,
which was eventually repaired surgically with support.

Case report

A 78-year old female was found at home unresponsive with no
heartbeats or respiration for almost 10 minutes. Orotracheal
intubation was performed by an emergency service member.
Cardiopulmonary resuscitation (CPR) was immediately insti-
tuted. After 5 minutes of CPR, her rhythm had restored to sinus
rhythm and advanced cardiac life support measures were initi-
ated. At arrival in the emergency department (ED) hemody-
namic stabilization was established. The Glasgow Coma Scale
score was 3, and the pupils were noted to be anisocoric, which
gradually became isocoric. Further examination revealed mas-
sive subcutaneous emphysema over the neck and the chest
wall. Computed tomography (CT) of the chest revealed small
volume pneumomediastinum, pneumothorax on the right
chest, bilateral non-displaced rib fractures and a large poste-
rior tracheal rupture in the pars membranosa (Figure 1). Cra-
nial CT was reported to be normal. Thus the patient promptly

proceeded to surgical repair.

Figure 1. Chest CT scan; CT of the chest showed small volume
pneumomediastinum, and a large posterior tracheal rupture in

the pars membranosa (black arrow points the large rupture).

Expecting the difficulties of lateral decubitus position for this
considerably obese patient and considering the long length
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of laceration median sternotomy was performed. CPB was ini-
tiated with ascending aorta and right atrial cannulation. Large
posterior tracheal rupture located in the pars membranosa
was confirmed. The lesion was measured nearly 8 cm long and
it extended from 1 cm below the level of cricoid cartilage to
the carina (Figure 2).

Figure 2. Schematic illustration of the tracheal rupture; A 8 cm
long posterior tracheal rupture extends from 1 cm below the
level of cricoid cartilage up to the carina.

Endotracheal tube (ETT) was removed. The trachea was tran-
sected from the upper level of the rupture allowing clear expo-
sure. The defect was repaired continuously with 5-0 polydioxa-
none (PDS®) suture up to the level of transection. End to end
anastomosis of the transected trachea was performed with 5-0
polydioxanone (PDS®). ETT was inserted, positioned at the lev-
el of the carina and the cuff was left deflated. The suture lines
were controlled with fiberoptic bronchoscopy. Lung ventila-
tion was then re-instituted and the patient was weaned from
CPB. Chest tubes were placed and the incision was closed. Dur-
ing the follow-up in the intensive care unit (ICU) the patient
was declared to be hemodynamically stabilised. Sedation was
subsequently discontinued. However, there was no response
to deep pain stimulation. Pupillary and corneal reflexes were
also absent. Neurological consultation revealed probable brain
death according to the neurologic criteria. Subcutaneous em-
physema and pneumomediastinum resolved and the thoracal
drains were removed on the post-operative 2nd day. In the fol-
low-up, the patient’s general state detoriated gradually. On the
post-operative 5th day the patient had cardiac arrest followed
by asystole and cardiopulmonary resuscitation was performed;
however, despite all efforts the patient was considered exitus.
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Discussion

latrogenic tracheobronchial injuries, which occur rarely, are
severe complications of airway access techniques such as
endotracheal intubation and tracheostomy. The risk of injury
seems to increase with difficult or emergency intubations and
with multiple vigorous attempts of inexperienced medical
staff especially in stressful situations. Obesity, female gender,
advanced age, poor medical condition, short stature, chronic
obstructive pulmonary disease (COPD), and tracheomalacia
are considered to be important risk factors [2,5,6]. Injuries
are usually linear and involve the membranous portion of the
lower third of the trachea (60-80%). Involvement of the middle
trachea is rare [2,7,8]. In this case, we present a 78-year old fe-
male who had obesity and history of COPD with a large lacera-
tion involving nearly the whole length of trachea.

Persistent air leak around the endotracheal tube, subcutane-
ous emphysema over the neck and chest, mediastinal emphy-
sema, cyanosis, hemoptysis, and clinical signs of pneumotho-
rax are typical findings [9,10].

Computed tomography (CT) of the thorax is preferred to eval-
uate mediastinal emphysema and pneumothorax and also al-
lows direct visualization of the tracheal injury in 70% of the
cases. Bronchoscopy is considered to be the most effective
method for confirming the diagnosis and for determining the
exact location and extent of the injury [4,11,12].

The management of iatrogenic tracheobronchial injuries is
controversial. Treatment strategy depends on several factors
such as clinical presentation and overall condition of the pa-
tient, location and extent of the lesion, and the patient’s pre-
existing risk factors.

latrogenic tracheobronchial injuries can be treated conserva-
tively in selected cases. The criteria for conservative treatment
are considered to be stable vital signs, spontaneous breath-
ing or no difficulty in ventilation while intubated or no respi-
ratory distress after extubation, no evidence of esophageal
injury, nonprogressive pneumomediastinum or subcutane-
ous emphysema and no signs of sepsis [5,13,14]. Carbognani
and colleagues chose nonsurgical therapy in small, uncompli-
cated tears (<2 cm) in stable patients [13]. Gomez-Caro and
colleagues also recommended conservative management for
patients with no associated esophageal injuries, no rapidly
progressive subcutaneous or mediastinal emphysema, and no
mediastinitis [15]. Schneider and colleagues advocate conser-
vative treatment in stable patients with a delayed (>24 hours)
diagnosis of the tracheobronchial injury [1].

Endoscopic stenting is another therapeutic option. However,
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few reports exist about acute stenting of tracheal injuries.
Madden and colleagues reported two cases of a longitudinal
posterior wall perforation after percutaneous tracheostomy
treated by tracheal stenting [16]. Shimizu and colleagues suc-
cessfully inserted a T-silicon stent through a tracheostomy
over a laceration [17]. Alternatively, bronchoscopic application
of fibrin sealent onto the lesion may ensure tissue regenera-
tion particularly in small tears [18,19]. Aydemir and colleagues
reported two patients which were successfully managed with
fibrin sealent [20].

The traditional method preferred by most authors for the
management of iatrogenic tracheobronchial injury is primary
repair. The criteria for surgical repair include the following: le-
sions >2 cm in length, perforation into the pleural cavity, pro-
gressive subcutaneous or mediastinal emphysema and insuf-
ficient mechanical ventilation [1,5,14]. In our case the decision
was to repair the defect surgically due to the extent and lo-
cation of the laceration, high possibility of both mediastinitis
and expansion of the pneumothorax.

When primary repair is indicated, it is traditionally performed
through a right lateral thoracotomy. However, for surgical re-
pair of patients with a laceration of the upper or middle thirds
of the trachea transcervical approach can be preferred [21,22].
Considering the length and location of the defect we decided to
repair it under CPB support with median sternotomy which would
also provide a better exposure for the whole length of the trachea.
In our opinion, CPB support contributes to the exposure of the

trachea and provides a safer repair in the surgical management
of patients with extended post-intubational tracheal injury.
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