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Abstract

Recently, an institutional �Difficult Intubation Drill� has been conceived and started at the University
Hospital Zürich, which is intended to sustainably improve the handling of difficult airway situations. The
drill consists of a weekly course in the airway management SkillsLab of the university to which all staff
members of our department are subjected to participate. The hardware of the drill is a standardized
difficult intubation cart consisting of 4 airway rescue techniques arranged in successive drawers that
represent also the priority and order of use of these 4 devices: 1. SensaScope®, 2. Fastrach®, 3. laryngeal
tube, and 4. transtracheal oxygenation and jet ventilation. This actual choice of devices and techniques
represent the actual algorithm for the unexpected failed intubation. Repeated assessments of the educational
results and clinical outcome of this airway course will possibly contribute to adaptations and modification
of the difficult intubation cart and its clinical use.
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Since March 2009, a local �Difficult Intubation
Drill� (DID) has been developed and set up for the
personnel involved in patient care, in order to standar-
dize and to improve the handling of difficult airway
cases in our department. The Zürich DID is a cyclic
training program which every staff member who per-
forms intubations has to participate. The course takes
place on a weekly basis, and each time 4 staff members
are invited to participate. The staff members are
appointed in alphabetical order independently of their
hierarchical status or level of expertise. The depart-
ment comprises of approximately 200 clinically active
members (medical doctors of all degrees of expe-
rience, as well as nurses with different experience
levels), and since the course is designed as a never

ending education cycle, each staff members is expected
to participate roughly once in a year.

The DID training is conducted and supervised by a
group of extensively trained tutors, who form the
nucleus of an institutional airway management group
which continuously evaluates and adapts the course
and discusses airway related issues according to the
most actual state of experience and scientific evidence.
A training session has a duration of 90 minutes and is
conducted by a tutor and attended by 4 staff mem-
bers. The session begins with a brief explanation of
the scenario of unanticipated difficult intubation. Since
the course is defined as a �drill�, after the initial intro-
duction there is no more theory to deal with, only prac-
ticing remains to be done. The tutor demonstrates each
technique in a standardized stepwise fashion. Then,
each participant makes an initial trial without any time
pressure to feel the handling and comprehend the pro-
cedure. This is followed by 4 consecutive attempts of
each technique, while measuring the time to success-
ful application as well as the resulting endotracheal
tube (or device) position.
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The course takes place in the Airway Management
SkillsLab, where an intubation mannequin (Laerdal In-
tubation Trainer, Stavanger, Norway) and a specially
designed Difficult Airway Cart (Acutronic Medical
Systems AG, Hirzel, Switzerland) are used (Fig. 1).
The latter is identical to those in each operating unit;
our hospital has 7 operating units with a total of 32
operation rooms. The concept of our Zurich DID is
based on 3 principles:

1. A clear and unequivocal indication as delineated
above (�the unexpected difficult intubation in anesthe-
tized and paralyzed patients who cannot be expected
to return to wakefulness and spontaneous ventilation
in due time and who require a secure airway�)

2. A standardized Difficult Airway Cart in each of
the 7 operation units that is identical to the one in the
SkillsLab (which might by time undergo changes, but
which must be applied simultaneously to all units)

3. A mandatory and repeated participation of all
clinically active staff members (physicians and nurses
who perform intubations).

Fig. 1. The Difficult Airway Cart. Left: full view of the cart consisting of (a) a mobile rack on 4 wheels, (b) a video monitor, (c) the video
interface, (d) a working platform to prepare the actually used device and (e) a section with 5 drawers. The SensaScope® is ready to use in
a retaining bracket on the right side of the platform. Right: partial view of the colour coded drawers with German inscription of their content.

The Difficult Airway Cart contains 4 different air-
way devices which are deployed in 4 colour coded
drawers in the order of their eventual use. If the 1st

technique fails, the 2nd is adopted, which in case of
failure is followed by the 3rd and finally the 4th. This
way the user proceeds downward from one drawer to

the next until he achieves the desired success. There
is also a 5th drawer containing spare parts to replace
quickly eventually used up material from drawers 1-4,
but it�s an essential rule, that in each drawer there is
only 1 unit of its kind designated for 1 use only (except
for the SensaScope® which is reusable after steriliza-
tion). All material in each drawer has to be used up
completely, so if something remains left over, the tech-
nique has not been applied appropriately. Thus any
hassle and insecurity with the use of the equipment
should be avoided. Also this reduction to only one but
necessarily complete device per drawer avoids the well
known tendency in many departments to collect a vast
number of more or less useful airway gadgets, that
are stored in obscure difficult airway containers, which
in turn are familiar only to a few local aficionados, but
remain unknown and mysterious for the majority of
potential users.

The chosen 4 techniques are arranged in the draw-
ers from top to bottom according to their priority of
use:

1st drawer: SensaScope® (Acutronic MS, Hirzel,
Switzerland)

2nd drawer: Fastrach® single use intubation
laryngeal mask (LMA�, Netherlands Antilles)

3rd drawer: Laryngeal Tube LTS-D for single use
(VBM, Sulz am Neckar, Germany)
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4th drawer: Transtracheal catheter acc. Ravussin
and ManuJet® (VBM, Sulz am Neckar, Germany)

The priority of the 4 techniques is based on their
ease of use, the probability of success and the end re-
sult of successful application. The most favourable end
result offers the SensaScope® because the technique
ends up with placement of the endotracheal tube of
choice which offers the best possible oxygenation,
ventilation and airway protection. It is also the only
technique in which the final tube position as well as
the whole intubation process can be visualized [1]. The
second place is hold by the Fastrach® because it re-
sults in an intubated patient with a well protected air-
way. But the intubating laryngeal mask is a blind tech-
nique that permits the insertion of a special tube only,
and it requires a somewhat cumbersome transition from
laryngeal mask to intubation. The 3rd position is hold
by the Laryngeal Tube, which is a supraglottic device
and therefore doesn�t provide such a safe airway pro-
tection as the previous techniques, but is easy to in-
sert, it assures oxygenation and at least enables venti-
lation. Last but not least is the transtracheal puncture
and jet insufflation which offers oxygenation, eventu-
ally a somewhat limited ventilation but no airway pro-
tection. However, it might be very useful in the rare
but life threatening �cannot intubate, cannot ventilate�
scenario, and it should be considered as a last resort
when the other means of airway management have
failed.

Among the 4 successive techniques comprised in
the difficult intubation cart, the 1st level technique is
the SensaScope®. Since this device is very new and
will be marketed only towards the end of this year, a
more detailed description of this device is necessary.

The actual state of experience with the 1st

level technique: the SensaScope®

Since the first prototype of the SensaScope®
became available in 2006, it has been mainly used in
elective cases without expected difficult airway. In our
department the SensaScope® has been used about 200
times, and by now more cases are collected on a daily
base. Due to direct laryngoscopy which is part of the
standardized technique of use, the direct laryngoscopic
view of the larynx can be compared to the endoscopic
view in the same patient by the same operator. The
users in our department reported that in 15% of cases
the direct laryngoscopic laryngeal views resulted in
grade 3 or 4 according to the Cormack & Lehane
classification [2]. This corresponds well with the re-
ported frequency of difficult larnygoscopy in the
literature [3]. In all these patients, intubation was easily

performed with the SensaScope®, which always
delivered a full endoscopic view of the glottis (grade 1
according Cormack & Lehane) as well as of the entire
intubation pathway during advancement of the scope.
These observations certainly need to be substantiated
by further prospective investigations. However, by now
they at least indicate the high probability that the device
is a very useful tool in the management of both, the
regular and the difficult intubation. In regular intubation
(85% of our uses so far) it offers a visual confirmation
of the tracheal positioning of the endotracheal tube
and enables the observation of the entire intubation
process by other involved persons (e.g. assisting per-
son, supervisor, trainee, etc.) on a video monitor.

The initial SensaScope® prototype was composed
by a rigid S-shaped fiberoptic with a steerable tip
(much alike a flexible endoscope) and an eyepiece on
which a video camera had to be attached. The handle
had also a separate connector to a light fibre cable.
The image received by the camera was transmitted to
a video unit which had two functions; first, to process
the video signal before sending it to the monitor, and
second to provide the cold light for the fiberoptic light
transmission line to the endoscope. This version of the
SensaScope® was attributed to be �modular�, because
it could be connected to any suitable video camera,
video interface and a cold light source (Fig. 2A).

Alternatively, the SensaScope® could be used also
by viewing directly into the eyepiece, thus leaving the
video system apart. However, this mode of applica-
tion was not advocated because it was too difficult to
maintain the overview about the intubation process.
Additionally, the necessity to follow with the eye the
moving eyepiece in the course of advancement of the
device was discomforting for the user, apart from
making the whole procedure more cumbersome and
difficult. In contrast, the video monitor allows all present
personnel to watch the intubation process and to as-
sist more efficiently when needed.

As a result of 2 years of development and testing
of various intermediate prototypes, a �stand alone� type
SensaScope® has been created which has not any-
more to be combined with external light source and
video camera units. The recent version is composed
of the endoscope with an inbuilt camera and light
source that has to be only connected to the video moni-
tor via a connecting interface in a small box. The new
SensaScope® has no eyepiece anymore and instead
of two heavy cables (one for the video signal and an-
other for the cold light) there is only a lean cable to the
video interface (Fig. 2B). This configuration became
possible because a miniaturized CCD chip became
available and could be fitted into the tip of the device,
as well as a tiny LED chip to produce the necessary
light. By becoming lighter and having only one slender
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cable, manoeuvrability and comfort of use increased
considerably. A more important benefit of this modifi-
cation resulted in a grossly improved image quality on
the monitor. The shape of the image is now rectangu-
lar and completely fills the screen of the monitor as
compared with the relatively small circular image in
the middle of the video screen deriving from the at-
tached camera (Fig. 2A). Even more impressive is
the difference in the image resolution; in the old proto-
type the image was composed by a fiberoptic bundle

Fig. 2. A: the modular SensaScope® with its components (left) and the monitor view that it can provide (right);
B: the new stand-alone SensaScope® (left) and its monitor view (right).

The probably biggest advantage over its precursor
is the ease of handling of the new SensaScope®. To
use the �modular� version, one had to connect the
device to the light source, to attach the camera to the
eyepiece, to search for the right focus, to find the cor-
rect axial alignment and to acquire the white balance.
Even with gaining routine by repeated use, these prepa-
rations needed up to 3 minutes � which in unexpected
difficult airway situations may cause a relevant delay
in solving the problem. The new SensaScope® be-

came lightweight and simple to use. To operate the
system one only has to connect the sole cable to the
video interface and to press the start button. Then the
system is ready to use. The light intensity can be modi-
fied with a plus/minus switcher, which is included in
both, the handle of the stylet as well as in the video
interface. When the device is started, the light inten-
sity setting appears at the same level as it has been
left during the last use, so mostly it is from the begin-
ning convenient and must not be changed anymore.

that presented the usual unsubtle pixels, while the new
device provides a brilliant image quality (Fig. 2B).

Intubation technique

The intubation technique as described in the first
publication remains unchanged. In particular it has to
be emphasized that the proper use of the device re-
quires direct laryngoscopy. Some experienced users
even claim, that due to the rigid and anatomical shape
of the device, it can be introduced into the hypopharynx
and glottis without a laryngoscope. This may be possible
in relatively stiff intubation mannequins. However,
humans are different. In the anesthetized and paralyzed
patient lying in prone position, the hypopharynx is
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occluded and there is no free space to enable viewing
with an endoscopic device. Thus, elevation of the base
of the tongue is mandatory, even if a direct laryngo-
scopic view cannot be achieved.

In practical terms, the new SensaScope® is inserted
in five steps. In all positions, an inlet with the position
of the controlling right hand thumb, as well as another
one with the shape and direction of the scope tip is
included. The most important steps are explained in
the following:

1. The starting point is the scope tip in midline at
the upper incisors viewing towards the uvula. The le-
ver is in neutral position (Fig. 3A).

2. The scope is then advanced straight to the uvula
along the palate (as opposed to advancement along
the tongue). After passing the uvula, elevation of the
tip (by lowering the lever with the thumb) until the
glottis appears on the screen (Fig. 3B).

3. Further advancement of the scope only by rotat-
ing the scope with the handle downwards (cephalad
direction in sagital plane) until the vocal cords are left
behind. When the tip approaches the anterior tracheal

Fig. 3. Intubation technique with the SensaScope® and a McIntosh type laryngoscope displaying the first 4 most important steps of
the insertion technique (A-D).

wall, it is bended dorsally by elevating the lever. Thus
the viewing direction is towards the carina (Fig. 3C).
Now the laryngoscope should be removed.

4. The scope is now further advanced towards the
carina by cephalad rotation. The endotracheal tube is
pushed forward with the now free left hand until it
becomes visible on the screen, eventually followed by
adjustment of its position (Fig. 3D).

5. Finally the scope is removed with released lever
and firmly manually fixed endotracheal tube with a
rotational move in ventral direction.

The exact definition of the actually accepted indi-
cation for the SensaScope® in our institution is �the
unexpected difficult intubation in anesthetized and para-
lyzed patients who cannot be expected to return to
wakefulness and spontaneous ventilation in due time
and who require a secure airway�. This somewhat
excessive definition necessarily includes all relevant
aspects which can be singly explained as follows:

� �unexpected difficult intubation � because the
expected difficult intubation are covered by the awake
flexible fiberoptic intubation, which is still the gold stan-
dard [4].



Biro and Spahn152

� �anaesthetized and paralyzed patients who can-
not be expected to return to wakefulness in due time
� otherwise one can apply a more safe de-escalation
strategy by enabling the patient to wake up and breathe
spontaneously.

� �who require a secure airway � otherwise the
much easier and faster insertion of a laryngeal mask
airway (or any other suitable supraglottic airway de-
vice) would suffice as well.

Future outlook

The observed ease of visualisation of the glottis
even in difficult direct laryngoscopy situations leads to
the assumption that the SensaScope® might be very
well suitable as a first line tool to deal with the expected
difficult airway too, unless there is a reason that might
preclude the use of an endoscope in general (e.g.
bleeding, vomiting or abundant secretions). In this case
it would challenge the actually established priority of
the flexible fiberoptic intubation, which is justifiably
recognized as the gold standard [4]. While at this mo-
ment, the suitability of the flexible fiberoptic in awake
or lightly sedated patients who still have spontaneous
breathing remains unquestioned, the SensaScope®
might compete and eventually replace it in the elective
anesthetized fiberoptic intubation. This assumption is
not only based on several cases that occurred acciden-
tally, but also on the plausibility of the fact that a
predominantly rigid stylet is more intuitive and therefore
easier to be operated than a floppy one, where the tip
does not automatically follow movements exerted at
the proximal end of the instrument. In contrast, no such
statement can be made concerning the awake
intubation with the SensaScope®, since until now there
is no such experience available. But one can at least
imagine, that with a sufficient topical anaesthesia of
the pharynx and larynx even this might become
feasible, probably with an alternative application method
which is different to the standardized one in
anesthetized patients: in this case direct laryngoscopy
probably should be omitted for 2 reasons: 1. the
laryngoscope would provoke strong defense reactions
and 2. direct laryngoscopy might be not necessary since
the patient maintains an open airway.

Another possible indication of the SensaScope®
can be the rapid sequence induction, where an �a priori�
higher probability of successful intubation might be
assumed if the whole procedure happens under fully
visualized conditions � independently of the quality of
the expected direct laryngoscopic view.

Recently a protective waterproof sleeve
(SensaSleeve�, Acutronic Medical Systems AG,
Hirzel, Switzerland) became available, which can be

mounted on the SensaScope® to cover the entire shaft.
When protected by the sleeve, the endotracheal tube
has to be treated with a silicone spray in order to allow
smooth railroading. The tip of the sleeve is transparent
and when it closely adheres the scope tip, the image
quality as well as the light intensity remains nearly
unaffected. With this configuration, after use the
SensaScope® must not anymore be immersed into a
disinfectant for 45 minutes; after careful removal of
the sleeve, a quick swabbing of the shaft with a disin-
fectant-moistened gauze is sufficient. However, such
a single use sleeve costs app. 12 EUR and it�s up to
the user to decide whether he should save the costs of
a sleeve or of the time for a regular disinfection treat-
ment. In any case, this disposable accessory makes
handling and preparation of the scope much easier and
enables any time an immediate use of the device.

In conclusion we can state that based on the avail-
able experience with more than 200 intubations of regu-
lar and difficult cases with the SensaScope®, there is
strong sign that this device is suitable for management
of the unexpected difficult intubation, and due to the
recent improvements in its design and simplification of
its handling, this circumstance might be even more
substantiated. Additionally there is a certain outlook
of extending the indications to other scenarios such as
the elective anesthetized fiberoptic intubation in pa-
tients with suspected airway difficulty but possible face
mask ventilation. Another possible beneficial use might
be the rapid sequence intubation where the availability
of a continuous visualisation of the intubation pathway
and the resulting location of the endotracheal tube might
be essential. Awake oral intubation under topical ana-
esthesia (and without direct laryngoscopy) might be a
further use of this equipment.

The suitability, reliability, efficacy and finally the
choice of each technique that is included into the DID
is debateable, and eventually one or the other might be
replaced by time. More important than the individual
value of any technique in the context of any DID is
the incorporation of a small number of standardized
procedures that are evaluated, understood, approved,
trained and used by the largest possible number of
clinicians. The further development of the Zurich DID
as well as its long term impact on training of anaesthesia
personnel and finally on clinical outcome will be
carefully monitored and reported.
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Instruirea pentru intubaþia dificilã la
Spitalul Universitar Zürich

Rezumat
Recent, la nivel instituþional, în cadrul Spitalului

Universitar Zürich, a fost conceput ºi iniþiat un program
de �Instruire pentru intubaþia dificilã�, cu intenþia de a

îmbunãtãþi considerabil rezolvarea situaþiilor create de
calea aeriana dificilã. Instruirea constã într-un curs
sãptãmânal în laboratorul SkillsLab al Universitãþii de
management al cãilor aeriene la care trebuie sã parti-
cipe toþi membrii departamentului. Echipamentul pentru
instruire constã dintr-un kit standardizat pentru intubaþii
dificile instalat într-o carcasã pe rotile care este format
din 4 dispozitive de salvare a cãilor aeriene, aranjate în
4 sertare succesive care reprezintã în acelaºi timp
prioritatea ºi ordinea utilizãrii acestor 4 instrumente: 1.
SensaScope®, 2. Fastrach®, 3. Tubul laringian, 4. Ca-
nulã pentru oxigenarea ºi ventilaþia transtrahealã cu
jet. Aceastã alegere a echipamentelor ºi tehnicilor
reprezintã algoritmul actual pentru intubaþii eºuate
neaºteptate. Evaluãrile repetate ale rezultatelor edu-
caþionale ºi efectele clinice ale acestui curs vor con-
tribui probabil la adaptãri ºi modificãri ale kitului de
intubaþie dificilã ºi a utilizãrii sale clinice.


