
PPuurrppoossee::  To study the feasibility of using the Pro-Seal laryngeal
mask airway (LMA) for airway maintenance during bronchoscopic
guided percutaneous tracheostomy.
MMeetthhooddss::  Observational study of 23 patients in an 11-bed gener-
al intensive care unit. The patient’s tracheal tube was exchanged for
a Pro-Seal LMA before undertaking percutaneous tracheostomy.
RReessuullttss::  Inspiratory pressure and tidal volumes achieved during the
procedure were recorded. The median peak inspiratory pressure
was 25 (standard deviation 4.2) cm H2O. There was no loss of tidal
volume in 11 patients, a loss of less than 100 mL·breath–1 in 11, and
loss of more than 100 mL in one. A Pro-Seal LMA successfully
maintained the airway and allowed adequate ventilation during per-
cutaneous tracheostomy in all 23 patients. In all patients bron-
choscopy through the Pro-Seal LMA provided a clear view of the
cords and trachea and there was no laryngeal or tracheal soiling at
any stage of the procedure.
CCoonncclluussiioonn::  The Pro-Seal LMA provides a reliable airway and
allows effective ventilation during percutaneous tracheostomy. The
passage of a fibrescope through the Pro-Seal LMA and glottis is easy
and provides a clear view of the upper trachea.

Objectif : Étudier la faisabilité de l’utilisation du masque laryngé (ML)
Pro-Seal pour maintenir la perméabilité des voies aériennes pendant la
trachéotomie percutanée à guidage bronchoscopique.

Méthode : L’étude par observation comportait 23 patients d’une unité
de soins intensifs généraux. Un ML Pro-Seal a remplacé le tube tra-
chéal avant la trachéotomie percutanée.

Résultats : La pression inspiratoire et les volumes courants obtenus
pendant l’intervention ont été notés. La moyenne de la pression inspi-
ratoire maximale a été de 25 cm H2O (écart type de 4,2). Il n’y a pas
eu de perte de volume courant chez 11 patients. Une perte de moins
de 100 mL·respiration-1 a été notée chez 11 patients et une perte de
plus de 100 mL chez un patient. Le ML Pro-Seal a maintenu avec suc-
cès la perméabilité des voies aériennes et permis une ventilation
adéquate pendant la trachéotomie percutanée chez les 23 patients.

Chez tous, la bronchoscopie réalisée en passant par le ML Pro-Seal a
offert une vision claire des cordes vocales et de la trachée, sans con-
tamination laryngée ou trachéale tout au long de l’intervention.

Conclusion : Le ML Pro-Seal assure la perméabilité des voies aé-
riennes et permet une ventilation efficace pendant la trachéotomie
percutanée. Le passage du fibroscope par le ML Pro-Seal et la glotte
est facile et permet de visualiser clairement la trachée supérieure.

URING percutaneous dilatational tra-
cheostomy (PDT) the patient’s airway is
usually maintained with a tracheal tube,
which is pulled back until the cuff is lying

across the vocal cords.1,2 In this position, the tracheal
tube is unstable and may become dislodged with loss
of the airway and risk of aspiration. Most commonly,
bronchoscopy is undertaken during the procedure to
aid correct placement of the guidewire.3 An assistant is
generally required to stabilize the tracheal tube while
fibreoptic examination is performed and, as the glottis
is not seen, it can be very difficult to determine the
level at which the cannula enters the trachea. The tip
of the tracheal tube may still lie low enough within the
trachea to risk cuff puncture or tube transfixion by the
needle. Use of the classic laryngeal mask airway
(LMA)4–6 or the intubating LMA7 during PDT cir-
cumvents many of these problems. However, patients
requiring PDT often have poorly compliant lungs
requiring high inflation pressures. Gas leak from
between the LMA and glottis increases as inspiratory
airway pressure rises, particularly above 20 cm H2O.8
This leads to a risk of hypoventilation in patients with
poorly compliant lungs.

The Pro-Seal LMA (Intavent Orthofix, Maidenhead,
United Kingdom) incorporates a drain tube placed lat-
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eral to the airway tube and ending at the mask tip.9 The
second tube aids correct placement of the mask; if the
mask is placed correctly, with its tip against the upper
esophageal sphincter, no air leak is heard. This tube
allows passage of a gastric tube and will vent air or fluid
from the upper esophagus. The Proseal LMA provides
a better laryngeal seal than the classic LMA because of
a deeper mask bowl and extension of the cuff over the
posterior aspect of the bowl.10 The aim of this observa-
tional study was to evaluate the efficacy of the Pro-Seal
LMA during PDT under bronchoscopic guidance.

MMeetthhooddss
Patients
We prospectively studied 23 consecutive patients in
the intensive care unit who required elective tra-
cheostomy. The lungs of all patients were ventilated
with a Draeger Evita 4 ventilator (Draeger Limited,
Hemel Hempstead, UK) using a bi-level positive air-
way pressure mode.

Technique
All patients were sedated with propofol 200 to 300
mg·hr–1 and alfentanil 1 to 3 mg·hr–1. Paralysis was
achieved with atracurium 0.5 mg·kg–1 or vecuronium
0.1 mg·kg–1. The inspired oxygen concentration was
increased to 100%. The pharynx was suctioned under
direct vision. The nasogastric tube was aspirated and left
in situ throughout the procedure. The patient was posi-
tioned with the neck extended and a pillow placed
under the shoulders. The tracheal tube was removed, a
Pro-Seal LMA inserted (size 4 for females and size 5 for
males), and the cuff inflated. Correct positioning of the
Pro-Seal LMA was confirmed by the achievement of an
adequate expired tidal volume with minimal leak from
the drain tube. The patient’s neck was cleaned and
draped. The cricoid cartilage was identified and the skin
over the space between the first and second tracheal
rings was infiltrated with 2% lidocaine. A bronchoscope
was passed through a swivel connector on the Pro-Seal.
The tip of the bronchoscope was positioned just below
the glottis and correct position of the tracheal puncture
was confirmed in relation to both the midline and the
level. A Cook “Blue Rhino” PDT kit (Cook Critical
Care, Cook UK Ltd, Letchworth, Herts SG6 1LN,
UK) was used in all cases. The airway pressure and tidal
volumes were recorded during insertion of the dilator
and the presence of any gas leak was noted.

RReessuullttss
Individual patient data are displayed in the Appendix
(available as “additional material” at www.cja-jca.org).
The Pro-Seal LMA successfully maintained the airway

and allowed adequate ventilation during percutaneous
tracheostomy in all 23 patients. In two patients more
than one attempt was required to insert the device. In
one male patient the size 5 Pro-Seal LMA was
changed to a size 4 to provide a better seal with the
larynx. The median peak inspiratory pressure was 25
cm H2O (SD 4.2 cm H2O) and the median expired
tidal volume was 450 mL (SD 93 mL). There was no
loss of tidal volume in 11 patients, minimal loss (less
than 100 mL·breath–1) in 11, and moderate loss (200
mL) in one. The lowest SpO2 recorded during the
procedure was 84% and this occurred in a patient in
whom the SpO2 was 92% at the outset. The median
lowest recorded SpO2 was 95%.

Gastric fluid appeared in the drain tube during the
procedure in two patients. In one of these cases this
fluid was approximately 50 mL of enteral feeding solu-
tion (despite aspiration of the stomach before the pro-
cedure), and in the other it appeared to be bile. In
both these cases, the fluid was vented effectively up
the drain tube. In all patients bronchoscopy through
the Pro-Seal LMA provided a clear view of the cords
and trachea and there was no laryngeal or tracheal
soiling at any stage of the procedure.

DDiissccuussssiioonn
Use of any form of LMA during PDT has the poten-
tial to overcome many of the problems associated with
the procedure.4–7 In particular, the airway device is in
a stable position and lies outside the larynx minimiz-
ing the risks of dislodgement, glottic damage and tube
transfixion. Bronchoscopic examination may be per-
formed from the laryngeal inlet allowing accurate
identification of the laryngeal rings and avoiding risk
of damage to the bronchoscope. In comparison with
the classic LMA, the absence of aperture bars on the
Pro-Seal LMA improves bronchoscopic access to the
glottis during the procedure. In the presence of poor
lung compliance and high airway pressures, the Pro-
Seal LMA will provide more effective ventilation than
the classic LMA9,10 and we were able to provide ade-
quate ventilation in all 23 patients despite inspiratory
airway pressures of up to 35 cm H2O.

Provisional work in cadavers, supported by some
case reports, suggests that the drain tube of the Pro-Seal
LMA will allow regurgitated matter to bypass the lar-
ynx.11–13 This was witnessed in two of our patients and,
in all patients, laryngeal/tracheal soiling was absent.

The potential for airway loss during changeover of
the airway device is a theoretical limitation of the tech-
nique. But, accidental extubation during PDT may
also cause loss of the airway as well as the risk of aspi-
ration.



In conclusion, our experience suggests that the Pro-
Seal LMA can be used to safely maintain the airway dur-
ing PDT. Use of the Pro-Seal LMA during
bronchoscopic guided PDT facilitates a good view of
the upper trachea and avoids the possibility of acciden-
tal extubation or puncture of the tracheal tube cuff.
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