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Abstract

showed the suspicion for tracheal rupture.

rupture — transthoracic bronchial intubation

\_

Tracheal rupture is a rare but serious complication after endotracheal intubation.

We report the case of an 85-years-old female patient presenting a massive skin emphysema after
endotracheal emergency intubation. A CT-scan of the thorax showed a massive mediastinal
emphysema and a dislocated tube cuff in the pleural cavity. The implemented bronchoscopy also

A double-lumen-tube-intubation failed due to a trapped tube cuff, which could not be extracted. In
the following emergency surgery, the transthoracic intubation of the left main bronchus was the
lifesaving procedure. Afterwards a successful tracheal reconstruction was made.

When tracheal rupture occurs early detection and an accurate treatment is necessary.

Keywords: Emergency intubation — cardiopulmonary resuscitation — tracheobronchial
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Introduction

Tracheal injuries occur in cases of trauma or
they are caused iatrogenic through invasive
measures, for example bronchoscopy or
endotracheal intubation.  Post-intubation
tracheobronchial rupture is a relatively rare
complication. The incidences in the literature
vary between less than 0.01% [1] as well as
between 0.05 and 0.37% [2,3] of all oral
intubation.

Post-intubation  tracheobronchial  rupture
usually presents as a linear lesion in the
membranous wall of the trachea, and is more
prevalent in women and patients older than 50
years. The clinical manifestations of tracheal
injury include subcutaneous emphysema and
respiratory distress [4].

In 2016 Xu et al. performed a literature
review and detected two hundred and eight
studies that reported cases or case series about
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tracheal rupture related to endotracheal
intubation.  If  suspected by clinical
examination or chest radiograph, a computed
tomography scan can confirm the diagnosis,
but the criterion standard is a bronchoscopy.

Emergency intubation is a risk factor that
leads to a threefold increase in the risk of
death in comparison with elective intubation

[5].

The frequency of the occurrence of iatrogenic
tracheal injuries is in relation to both
objective conditions of instrumentation
(emergency intubation, morphology of the
patient) and experience and skills of the
physician. The therapeutic management has
evolved from surgical treatment for all cases
to selective non-operative options, applicable
to small tears without mediastinitis in patients
breathing spontaneously, but also in serious
cases with multiple associated illnesses in
patients still ventilated. The selection criteria
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for the therapeutic options are still under
debate [6].

Case presentation

An 85-years-old female patient was brought
into the emergency room with severe
dyspnea. Previous illnesses were chronic
cardiac failure and atrial fibrillation. The
necessary intubation succeeded after multiple
tries. During this action a cardiac arrest
occurred due to hypoxia, which made the
injection of adrenalin and a cardiac massage
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necessary.  After return of a dopamine-
supported circulation the patient was
transferred to the intensive care unit.
Subsequently an extensive skin emphysema
occurred, especially on the areas of face and
neck. The CT-scan of the thorax showed a
massive mediastinal emphysema and a
dislocated tube cuff in the pleural cavity,
suspicious for a tracheal rupture (Fig. 1). This
was verified by bronchoscopy. After
inserting thoracic drainages on both sides, the
patient was transferred to the operating room.

Figure 1. CT-scan: tracheal rupture, dislocated tube in the right pleural cavity

A double-lumen-tube-intubation failed due to
the trapped tube cuff, which could not be
extracted.

After lateral thoracotomy (5" intercostal
space) an extended mediastinal emphysema
(Fig. 2) was found in the still intact
mediastinal pleura. After the incision of the
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“big bulla” a massive lung fistula occurred.
Due to that a sufficient ventilation over the
tube cuff was not possible anymore. After the
dissection of the azygos vein on the junction
with the vena cava the extent of the injury
became apparent: A 12 cm (4,7 inch) long
laceration in the right lateral tracheal wall,
which expanded to the right main bronchus.
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This was aggravated by the fact, that the tube
cuff was “trapped” in the tracheal wall and
consequently could not be removed. The big
defect was not manageable digitally. Due to
that a 6-0 Woodbridge-tube was inserted into
the left main bronchus over the perforation
(Fig.3). After that the left lung could be
ventilated with 100% oxygen. The trapped
cuff was mobilized and displaced in the right
main bronchus for splinting. The distal third
of the rupture was closed with Teflon-

Figure 2. mediastinal emphysema
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sheathed stitches (PDS 3-0). The rest of the
defect was also sutured with Teflon-sheathed
stitches after the removal of the Woodbridge
tube. The patient was ventilated over the right
sided endotracheal tube. After the closure of
the defect the endotracheal tube was retracted
behind the carina to ventilate both side of the
lung. The stitch canals were sealed with fibrin
glue and for “protection” a pedicled pleural
flap as well as the distal azygos vein were
sewed circularly on the defect.

——
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Figure 3. transthoracic intubation, Woodbridge-tube in the left main bronchus

During the further stationary course no fistula allowed spontaneous breathing.
occurred, the lung expanded regularly and the Unfortunately, the patient developed a left-
bronchoscopy was normal (Fig. 4). sided bronchopneumonia as well as an anuric

I kKidney failure and died 5 weeks later.
Due to long-term-ventilation a tracheotomy y

became necessary, which temporarily

Figure 4. postoperative bronchoscopy view

Copyright 2020 KEI Journals. All Rights Reserved http://journals.ke-i.org/index.php/mra



Holger Rupprecht et al. Medical Research Archives vol 8 issue 8. August 2020

Discussion

latrogenic ruptures of the trachea are
relatively rare [2,7], but life-threatening cases
with a high lethality [8-11].

They happen in cases of trauma, for example
in cases of incarceration [8,12-14], or they are
caused iatrogenic through invasive measures
like bronchoscopy or more frequently
through endotracheal intubation [8,14-16].
The risk of injury through orotracheal
intubation ranges from 0,01 %-0,37%
[6,9,17] and increases in cases of an
emergency intubation or multiple tries
[6,8,9,10,13]. Especially when a guide wire
(stylet) is used the risk of injuries increases
threefold [6,8,9,13]. Other risk factors are
coughing or motoric unrest during the
intubation [14] as well as an existing
medication with corticoids. Females have, in
comparison to males, a significantly
increased incidence of an injury risk
[4,6,8,14,17,18] due to anatomic conditions,
like a smaller caliber of the trachea or a
weaker tracheal wall. Usually the perforation
is localized in the pars membranacea (missing
protection through cartilage), often through
an over-inflated cuff (“Overflating”)
[6,8,9,10,13,19].

In our case the laceration of the lateral
tracheal wall indicates that the use of a guide
wire was the cause of the injury. The cardinal
symptom is a subcutaneous emphysema,
which is progressive under ventilation
[2,3,4,8,9,12,14,20,21], especially localized
in the facial and cervical area and on the
upper thoracic aperture.

Patients with these symptoms must undergo a
bronchoscopy [17,18,19,21,22] to detect the
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defect and to stabilize the intact contralateral
bronchus in cases of a main bronchus rupture
[20]. When applicable a double-lumen-
intubation can be done [4,7,15,19].

In the case of our patient this procedure was
unfeasible due to the incarcerated cuff
between the cartilage fragments. For “Ultima
ratio” only a transthoracic intubation of the
left main bronchus by “open thorax” was
possible [6,12]. This technique was used by
us for the first time worldwide in 1996 in the
case of a polytrauma-patient with a complete
avulsion of the right main bronchus [12].

A computed tomographic scan has to be
performed in order to to exclude additional
injuries [6,10], for example pneumothorax or
a pneumo-pericardium [14,23], which can
cause a life-threatening  pericardial
tamponade [23]. A pneumo-mediastinum
[10,14] is highly suspected for a tracheal
lesion. However, a nonexistent
pneumothorax does not exclude a tracheal
rupture [8,10]. Responsible for that is the
intact mediastinal pleura, which prevents an
air discharge in the free pleural cavity and
accordingly prevents the tension
pneumothorax [12,16]. In this constellation
the air rises up along the trachea and causes a
massive subcutaneous emphysema, which
can impede the venous return and cause a
severe hypoxia [12].

In case of a cardiovascular depression a collar
incision has to be performed in order to open
the anterior mediastinum for relief. This is
also necessary, if after the insertion of
thoracic drainages on both sides under the
suspicion of a pneumothorax [17], the
emphysema increases, and the patients
becomes cardiovascular unstable. Especially
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in a pre-clinical situation this can lead to
specific problems, because of the massive
skin emphysema can make classic tension
pneumothorax signs, like an upper venous
congestion, invisible. Moreover, breathing
sounds nearly cannot be heard. Due to that a
tension pneumothorax has to be assumed and
the thoracic cavity has to be drained with
chest tubes after a thoracic trauma or an
intubation in combination with a skin
emphysema.

If the mediastinal pleura is ruptured, a
massive and hardly manageable air fistula
occurs, which makes a sufficient oxygenation
impossible [8,13,16]. The only chance for
survival lays in the insertion of multiple big
lumen drainages and the simultaneous
increase of the breathing volume [12,13].

Usually the ruptures can be found in the distal
trachea, often with an extension in the (right)
main bronchus [7,13,14,18]. This location
can be reached best with a right-sided
posterior-lateral thoracotomy
[2,8,9,12,13,18,21]. With Teflon-sheathed
Single-Sutures (e.g. PDS 3-0) a perforation
can mostly be sealed [6,12,13]. Only in cases
of bigger defects an interposition, e.g. with
pericardium [23], becomes necessary. The
suture row can additionally be sealed with
fibrin glue [2,8,12]. If possible biological
material, e.g. pleura, pericardial fat or an
intercostal muscle flaps, should be used
[6,8,11,12,13,19,21]. For a conservative
treatment there are diverse expert opinions: If
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the defect is smaller than 2-4- cm or smaller
than one third of the tracheal circumference
[15] and no infection signs (mediastinitis) can
be reported [6,8,9,14] a non-surgical-
treatment is possible under strict monitoring.
In case of slightest signs of an infection
[4,6,10,17,18] or a persisting lung collapse,
despite of the existing chest tubes [15], an
early thoracotomy has to be performed.

Conclusion

Tracheal injuries are afflicted with a high
lethality [11]. The cardinal symptom is a
subcutaneous emphysema [2,4,18,20,22],
mainly in the facial and cervical area
[7,11,12,17,18]. Preclinical, both thoracic
cavities have to be drained due to a
pneumothorax, which can cause a tension
pneumothorax, especially after ventilation
[22], and may later lead to death [14,17]. The
worst-case scenario is a ruptured mediastinal
pleura, due to which a none-manageable air
fistula can occur, which makes a sufficient
oxygenation impossible [8,16,23]. The only
chance for survival is given through the
insertion of multiple big lumen chest tubes
[12,13] and the maximization of the breath
volume [12]. In rare cases, like in our patient,
in which a side separately ventilation is not
possible  [15,20,22] the transthoracic
intubation in the contralateral main bronchus
is the only possible technical alternative
[6,12].
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