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Background

Tracheotomy should be considered for intensive care pa-
tients who are likely to need mechanical ventilation for a
longer period. At present, most tracheotomies in intensive
care units are performed at the bedside using percutaneous
dilational tracheotomy (PDT).1 Various techniques are
available. At this hospital, the Chiaglia Blue Rhino tech-
nique is the only one used. This involves puncturing the
trachea at the level of the second to fourth cartilaginous

ring under bronchoscopic visualization. A wire is advanced
through the needle used for puncture. This wire serves as a
guide for the bougie tube introducer that is used to extend
the tracheal puncture site. The tracheal opening is extend-
ed to 38 F. The tracheal cannula is then inserted. Dilational
tracheotomy is contraindicated in patients for whom pri-
mary intubation is difficult or who exhibit anatomical
peculiarities (e.g., tracheomalacia, ankylosing spondylitis).
Pathological changes in the cervical spine (e.g., unstable
fractures) are also seen as contraindications.
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Abstract Dilational tracheotomy is a minimally invasive method that can be performed at the
bedside on patients requiring long-termmechanical ventilation. In our 70-year-old male
patient, percutaneous dilational tracheotomy (Ciaglia Blue Rhino, Cook Medical Inc.,
Bloomington, Indiana, United States) was performed because of bilateral pneumonia
with sepsis. There were no initial problems. Nine days later, while the patient was being
repositioned, the tracheal cannula became dislocated. Despite extending the cervical
incision it was not possible to recannulate. The tracheal hole could not be felt with
certainty by palpating through the incision. After several unsuccessful attempts, the
patient was intubated orally. The only way to achieve sufficient ventilation was to hold
the tracheostoma closed. Bronchoscopy showed that the entry point of the tracheal
cannula was ventral and �1.5 cm above the main carina. The tube was then advanced
into the right main bronchus and the patient was thus ventilated unilaterally. On
exposure of the trachea, a grade 3 goiter was revealed. Total neck length was short. Only
after the video mediastinoscope had been inserted was it possible to show the tracheal
defect below the brachiocephalic trunk. After blunt mobilization of both main bronchi,
it was possible to close the tracheal defect with simple interrupted sutures. Conven-
tional tracheotomy was then performed at the level of the second tracheal ring. As a
result, mechanical ventilation was once again possible without difficulty and thoracot-
omy was not necessary.
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Various complications like intra- and perioperative bleeding
can occur. Pneumothorax and injury of the trachea are also
possible. Tracheal stenosismayalsooccur as a late complication.2

The first change of cannula after dilational tracheotomy is
not recommended until the seventh day after the procedure.
It is assumed that a canal develops.

In the case described here, dislocation of the cannula on
the ninth day after tracheotomy caused serious problems
even though a straightforward cannula change had been
performed two days previously.

Case Report

We present a case of a 70-year-old man who was severely ill.
He had undergone amputation of the lower leg as a result of
osteomyelitis of the tarsal bone with cellulitis. The patient
had also been intubated and was dependent on mechanical
ventilation because of bilateral pneumonia. It was not clear
how long the patient would need ventilation, so an initial
dilational tracheotomy was performed using the Ciaglia Blue
Rhino technique (Cook Medical Inc., Bloomington, Indiana,
United States). There were no reported problems. Ventilation
functioned correctly thereafter. The thoracic X-ray (►Fig. 1)
nevertheless showed an unusually stretched tracheal cannula
with correct positioning of the cannula in the trachea; both
lungs were ventilated to the same extent.

Nine days later, the tracheal cannula became dislocated
during a repositioning maneuver. Recannulation of the tra-
chea was no longer possible. Even with local extension of the
incision it was not possible to locate the tracheal opening
with certainty (►Fig. 2A). Only after additional blunt explo-
ration did it appear likely that the entry point of the tracheal
cannula was deep in the mediastinum. The attempt at re-
cannulation was terminated and attempts were made to
intubate the patient orally. This procedure proved extremely
difficult because of a large swelling in the glottis area. At the
same time it was necessary to reanimate the patient owing to
bilateral pneumothorax. Thoracic drains were inserted on

both sides. Several attempts at oral intubation were made
before it succeeded. After starting ventilation, it was not
possible to ventilate the patient sufficiently because all the
air escaped through the tracheostomy. Adequate ventilation
only became possible after the tracheotomy incision had been
digitally closed. It was decided to advance the ventilation tube
further and thus to bridge the tracheal leak. Bronchoscopy
was then performed. This showed the position of the ventila-
tion tube in the right main bronchus. After the tube had been
withdrawn, a gaping lesion became apparent in the front wall
of the trachea �1.5 cm above the main carina. The tube was
then advanced into the right main bronchus once again and
the patient was ventilated unilaterally. The situation was
therefore very precarious. It appeared that the tracheostoma
had been created too lowdown.Wedecided to attempt to seal
the leak using cervical access before thoracotomy became
necessary. The neck was stretched as far as possible in the
operating theater. After sterile rinsing and covering of the
operation area, the cervical incisionwas excised andprepared
to a depth. It became apparent that the patient had a grade 3
goiter which had not previously been diagnosed. The very
wide thyroid isthmus was severed between two clamps and
sutured. It was then possible to see the full length of the
trachea (►Fig. 2B). With deep palpation of the mediastinum,
a hole of the width of a finger could be felt in the front wall of
the trachea. The hole began immediately below the brachio-
cephalic trunk which could be felt cranially to it (►Fig. 2C). A
video mediastinoscope was then used. This made it possible
to inspect the tracheal defect (►Fig. 3A). A gaping defect was
visible taking up the entire front wall of the trachea. The
trachea distal to this defect was subjected to blunt mobiliza-
tion under direct videomediastinoscopic visualization. In this
way, it was possible to mobilize the remaining trachea and
both main bronchi. The distal trachea became so mobile that
primary airtight closure of the tracheal defect using trans-
verse sutures (PDS 4–0; ►Fig. 3B) was possible. In addition, a
conventional tracheotomywas performed approximately two
cartilaginous rings down from the cricoid cartilage. The
trachea was safely cannulated with a tracheal cannula (9.0
CH). Ventilation could be performed without difficulty. The
thoracic X-ray showed a correctly positioned tracheal cannu-
la. Unfortunately, the process was discontinued 2 days later
because a cranial CT scan showed diffuse hypoxic brain
damage. The patient died on the same dayexhibitingmultiple
organ failure.

Discussion

Dilational tracheotomy is a procedure of proven value and is
performed frequently, particularly in intensive care units.
Various techniques have been described. At this hospital,
the Ciaglia Blue Rhino technique is performed especially
often. Bronchoscopy is recommended for all dilational tra-
cheotomy procedures. Puncturing the trachea in height of the
second or third tracheal ring under visual control should
make it possible to avoid injuring or perforating the rear wall.
The trachea should also be punctured in themiddle, vertically
and not tangentially. In the case described above, the trachea

Fig. 1 Thoracic X-ray after dilational tracheotomy (using Blue Rhino
technique).
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had probably been punctured unnoticed tangentially at its
distal end. Because of the large goiter the puncture was
unintentionally performed with a downward tilt. It was not
possible to feel the enlarged thyroid gland before starting
tracheotomy because the patient’s neck was short. An en-
larged thyroid is a contraindication for dilational tracheoto-
my.1 It is to be recommended that the soft tissue be examined
using ultrasound in any patient with a short, thick neck so
that those with an enlarged thyroid can be excluded. Trache-
otomy should be performed open in these cases. It should be
noted that the throat incision tends to be made too low down
when the neck is short, thus increasing the risk that puncture
will also be too low. In general, though, neck length does not
affect the rate of complications associated with dilational
tracheotomy.3 Unfortunately, the fact that the tracheal can-
nula was fitted too low down went unnoticed. When looking
at the thoracic X-ray, the unusual stretching of the tracheal
cannula could have been taken as an indication of incorrect
positioning. However, as ventilation in this situation did not
cause any problems, it is likely that no immediate conse-
quences would have followed. We would have planned a
cannula change with a Cook airway exchange catheter any-
way, remaining ready to carry out oral intubation if necessary.

When the iatrogenic dislocation of the cannula happened,
too much time was spent in trying to recannulate the trachea
through the wound in the throat. Because of the low medias-
tinal insertion point and the additional goiter, it is not
surprising that this was unsuccessful. It could not succeed,
even with extension of the throat incision. To secure an
airway, immediate oral intubation would have been the right
step to take. Unfortunately, even oral intubation was made
difficult by swelling of the larynx.

It was not possible to leave the tracheal defect caused by
tracheotomy because ventilation with a normal tube did
not appear possible due to the position above the main
carina. Usually, closure is only possible with right-side
thoracotomy. This would have endangered the patient
because of his poor overall state. Our aim was therefore
to try to seal the tracheal leak via the mediastinum. This
does not require the patient to be repositioned. After
exploration of the throat area and cutting of the wide
thyroid isthmus, it became apparent that the trachea was
not as short as had been thought. It seemed that we would
be able to perform a conventional tracheotomy without
problems. Because of our experiences with video media-
stinoscopic release during resection of tracheal stenosis, its

Fig. 3 Video mediastinoscopic image of the tracheal defect (A) after dilational tracheotomy and (B) after closure with sutures.

Fig. 2 (A) Throat site after unsuccessful attempt at recannulation. (B) Exposed cervical trachea. The point at which dilational tracheotomy was
performed is not visible and is lower down in the mediastinum. (C) Schematic drawing of the situation in the trachea after dilational tracheotomy.
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use appeared obligatory in this situation.4 The distal tra-
chea was mobilized �2 to 3 cm in a cranial direction with
visualization using video mediastinoscopy. This was far
enough to create a secure transverse seal of the tracheal
hole. This technique made it possible to avoid a complex
thoracotomy.

The case described above shows clearly how important it is
to inspect the local soft tissue of the throat beforehand. If a
goiter is present, it cannot be palpated with certainty when
the neck is short and thick. However, a thick neck per se is not
a contraindication for dilational tracheotomy.5 Ultrasound
examination of the throat is essential as a decision aid when
choosing the appropriate tracheotomy technique. We would
always choose open tracheotomy for a patient with a short
neck and an enlarged thyroid.

It should also be noted that the opening created in PDT
should be made at the same level as in conventional
tracheotomy: that of the second or third tracheal ring.
Our case shows just how fatal it can be when tracheotomy
is performed too low down, especially when the tracheal
cannula becomes dislocated. When puncturing the trachea,
it is important to strike its lower part upright and not at an
angle or tangentially. It is essential that the surgeon per-
forming the tracheotomy checks the angle at which the
puncture is performed. It is recommended that the trachea
be punctured under bronchoscopic visualization. It is im-

portant to strike the trachea in the middle and to avoid
damaging the rear wall. Particular attention should be paid
to the precise height of puncture. The endoscopist has a
special role to play here.

Visualization using a video mediastinoscope makes secure
transmediastinal closure possible in cases where a trache-
ostoma has been created too low down. In this way, thora-
cotomy can be avoided.
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