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Since its introduction in 1985 by Ciaglia et al, percutaneous dilational tracheostomy (PDT) has
gradually become the procedure of choice in establishing a long-term airway in many intensive
care units (ICU). However, the safety of performing PDT in patients with barotrauma is still
unknown and has never been reported. We present the case of a 35-year-old man with AIDS, who
was admitted to our medical ICU for pneumonia and acute respiratory distress syndrome. He
developed subcutaneous emphysema and pneumomediastinum as complications of mechanical
ventilation. After stabilization of the barotrauma, he underwent PDT with the standard Ciaglia
Blue Rhino technique. However, rapid and extensive progression of preexisting barotrauma
occurred shortly after PDT. This severe complication was nearly fatal. The prolonged procedure
during which the susceptible lung was exposed to longer duration of high airway pressure was
thought to be the mechanism of rapid deterioration of the preexisting barotrauma. With aggressive
supportive care, the patient survived. To prevent further deterioration of preexisting barotrauma
during and after PDT in future cases, we propose some principles that should be strictly followed.
Under administration of these principles, we safely performed PDT in another case with pre-
existing barotrauma 1 month later.
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Since its introduction in 1985 by Ciaglia et al [1], per-
cutaneous dilational tracheostomy (PDT) has been
used extensively. Studies have shown PDT to be a cost-
effective and safe alternative to surgical tracheostomy
in critically ill patients [2—4]. It has become the proce-
dure of choice in establishing a long-term airway in
many institutions. With advances in techniques and
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accumulation of experience, most of the perceived
contraindications of PDT are no longer viewed as
prohibitions, but as suggestions related to the skill
level and training of the operator [5]. PDT has been
reported to be a safe procedure in obese patients [6],
patients with high positive end-expiratory pressure
(PEEP) [7], patients with severe thrombocytopenia [8],
and even patients with previous tracheostomy [9].
However, the safety of performing PDT in patients
with barotrauma, i.e. subcutaneous emphysema, pneu-
mothorax, or pneumomediastinum, is unknown and
has never been reported.

Here, we present a patient who developed rapid
and extensive progression of preexisting subcutaneous
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emphysema and pneumomediastinum shortly after
PDT. To prevent further deterioration of preexisting
barotrauma during and after PDT in future cases,
we propose some principles that should be strictly
followed.

CASE PRESENTATION

A 35-year-old AIDS patient presented to our hospital
with fever, productive cough, and progressive dysp-
nea for 1 week. A diagnosis of acute respiratory dis-
tress syndrome induced by pneumonia was made.
He was intubated and received mechanical ventilation
for severe hypoxemia on the 1% day of hospitalization,
and remained on fraction of inspired oxygen (FiO,)
of greater than 0.6 during the first 3 weeks. On the
20t day of hospitalization, subcutaneous emphysema
and pneumomediastinum occurred as complications
of mechanical ventilation. Upon stabilization of his
barotrauma, we decided to perform tracheostomy to
establish a long-term airway for prolonged mechani-
cal ventilation. On the 27 day of hospitalization, he
was ventilated on FiO, of 0.4, and his barotrauma
remained unchanged for several days according to
the serial chest radiographs (Figure A).

The standard Ciaglia Blue Rhino technique [10] was
performed under bronchoscopic guidance. During
PDT, the patient was positioned supinely with pillows

Safety of PDT in patients with barotrauma

placed under his shoulders to achieve neck hyperex-
tension, and was ventilated with pressure control of
20ecmH,0, respiratory rate of 24 breaths/minute, FiO,
of 1.0, and PEEP of 5cmH,0. Fentanyl, midazolam,
and atracrium were used for intravenous anesthesia.
Vital signs were continuously monitored. After initial
dilation with an introducer dilator, dilation of the tissue
with a Blue Rhino dilator proved difficult. We used
a curved hemostat twice to assist in dilating the sub-
cutaneous tissue and anterior wall of the trachea.
Although this technique required 8 minutes, from
skin incision to the insertion of the tracheostomy tube,
the procedure went smoothly with no prediction of
any complication. Shortly after the procedure, subcu-
taneous emphysema over the neck and upper ante-
rior chest wall was found, and extended rapidly to
the whole body. Bedside chest radiography showed
marked progression of the preexisting subcutaneous
emphysema and pneumomediastinum (Figure B).
Subsequently, severe respiratory acidosis and shock
developed. Bronchoscopy was performed immedi-
ately, and we confirmed that the tracheostomy tube
was in the correct position and the posterior tracheal
wall was not injured. Therefore, we left the tracheo-
stomy tube in place.

After 2 days of supportive care, the subcutane-
ous emphysema and pneumomediastinum began to
resolve and totally disappeared on the chest radio-
graphs taken 5 days after PDT. He was successfully

Figure. (A) Chest radiograph taken on the day before percutaneous dilational tracheostomy (PDT) showed barotrauma, presenting as
subcutaneous emphysema and pneumomediastinum. (B) Chest radiograph taken immediately after PDT demonstrated marked progres-
sion of preexisting subcutaneous emphysema and pneumomediastinum.
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weaned from the ventilator on the 51 day of ventila-
tion and then decannulated.

DiSCUSSION

PDT is now the standard procedure for tracheostomy
in many ICUs. With the advances in techniques and
accumulation of experience, the contraindications of
PDT have become fewer. However, the safety of per-
forming PDT in patients with barotrauma is unknown
and has never been reported. To the best of our knowl-
edge, this is the first article describing the safety of
performing PDT in patients with preexisting baro-
trauma. We report a patient whose subcutaneous
emphysema and pneumomediastinum rapidly dete-
riorated after the PDT procedure. This severe compli-
cation was nearly fatal.

Subcutaneous emphysema, pneumothorax, and
pneumomediastinum are well known complications
of PDT regardless of the techniques that are chosen.
Fikkers et al [11] reviewed the literature and reported
that the incidence of subcutaneous emphysema was
1.4%, and that of pneumothorax was 0.8%. Mechanisms
involving the developments of these complications
were also described, including damage to the anterior
or posterior tracheal wall, false passage/paratracheal
placement, dislocation of the cannula, complications
related to a fenestrated cannula, and barotrauma. In
our case, the postprocedure bronchoscopy confirmed
that the tracheostomy tube was in the correct posi-
tion, and that the peristomal and posterior tracheal
mucosa was intact. We thought that the rapid deteri-
oration of preexisting subcutaneous emphysema and
pneumomediastinum was caused by barotrauma. The
prolonged procedure caused the susceptible lung to be
exposed to longer duration of high airway pressure,
which was aggravated by the bronchoscope and Blue
Rhino dilator in the airway.

Barotrauma is one of the major complications of
mechanical ventilation. It is assumed that patients
with the complication of barotrauma usually require
a longer duration of mechanical ventilation and, there-
fore, tracheostomy is always indicated. However, the
safety, optimal timing, and ideal procedure of tracheos-
tomy for these patients are currently unclear and
need further studies. Although most physicians tend
to postpone tracheotomy in such high-risk patients,
the benefits from tracheostomy may outweigh the risk
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of the tracheostomy procedure and the complications
of prolonged translaryngeal intubation.

To prevent further deterioration of preexisting baro-
trauma during and after PDT in future cases, we pro-
pose some principles that should be strictly followed:
(1) ventilate the patient with pressure control mode. The
plateau pressure should be kept at 30 cmH,O or less.
The respiratory rate should be set higher, up to 30
breaths/minute, to reduce hypoventilation during the
procedure. (2) Choose the most time-saving PDT proce-
dure. (3) Operate with experienced personnel. Since a
learning curve exists in PDT [12], this high-risk group
should be operated on by physicians with extensive
experience. (4) Limit the bronchoscopy time. With the
bronchoscope in the airway, the airway pressure rises
and the tidal volume decreases. Bronchoscopy time
can be reduced by way of intermittent use and by
shortening the overall procedure time of PDT. (5)
Adequately sedate the patient postoperatively. It is very
important to maintain patient-ventilator synchroniza-
tion and to avoid excessive cough during the postop-
erative period. Sedatives and analgesics should be
administered with adequate dosage and tapered grad-
ually with close clinical monitoring. Under adminis-
tration of these principles, we safely performed PDT
in another case with preexisting barotrauma 1 month
later. However, further study investigating the safety
of performing PDT in patients with preexisting baro-
trauma is still underway.

In summary, PDT can worsen preexisting baro-
trauma. Thus, it is suggested to postpone the procedure
until resolution or at least stabilization of barotrauma.
Once the decision is made to perform PDT, it should
be performed by an experienced operator, using the
most time-saving procedure. In addition, ventilating
patients with pressure control mode, shortening the
bronchoscopy time, and administering enough post-
operative sedation and pain control are important
factors in preventing further deterioration of baro-
trauma.
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