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THOSE DECLARED DEAD LIVE LONGER — THE LARYNGEAL TUBE

Those declared dead live longer -

the laryngeal tube

VBM Medizintechnik GmbH, Sulz a.N.

v Summary: The laryngeal tube has been on the market for just over 20 years and was used by a German
Keywords: £y g5 a replacement for bag-mask ventilation during cardiopulmonary resuscitation as early as 2004 [1].
In recent years, there have often been supposedly negative reports about it, and any problems that have
occurred are often attributed exclusively to the medical device. However, careful reading of the publica-
tions quickly reveals the real problem: the users themselves and their training in the use of this medical
device. There are now a number of myths about the laryngeal tube. Time to clear them up and emphasise
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the positive features of the laryngeal tube.

The laryngeal tube (LTS-D) -
exciting facts

The first laryngeal tube (LT) was launched in 1999,
at that time with separate inflation lines for the two
cuffs. However, the need to use only one inflation
line for the simultaneous filling of both cuffs was qui-
ckly recognised, and so the new LT was introduced in
2001. Both laryngeal tubes were reusable products.

It was not until 2003 that the first disposable LT was
introduced, the Laryngeal Tube Disposable (LT-D).
The LTS-D (Laryngeal Tube Suction Disposable) is cur-
rently in use; it was launched on the market in 2014,
has a drain tube and is therefore a second-genera-
tion supraglottic airway device (SAD).
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The current laryngeal tube has a number of ad-
vantages. For example, a mouth opening of just 23
mm is required to insert the LTS-D [2], a value that
other SADs cannot match due to their design.
Unlike most other 2" generation SADs available
on the market, the laryngeal tube has two cuffs
(>Fig. 1). The larger, proximal cuff seals oro- and
nasopharynx and stabilises the laryngeal tube in
position, while the smaller, distal cuff is placed in
the oesophagus when inserted correctly and seals
it.

Due to the two cuffs, the LTS-D generates the
highest sealing pressures compared to other
SADs [3]. Sealing pressures are divided into an
oropharyngeal (OLP) and a hypopharyngeal (HLP)
leakage pressure.

In a study published 2020 [4], the LTS-D with a
breathing system filter attached before insertion
led to the most effective aerosol reduction during
securing the airway of the patient. No other me-
thod of securing patient’s airway was able to achie-
ve this result. This study result makes the laryn-
geal tube an effective tool for preventing infecti-
ons of the staff used in airway management, even
after the pandemic.

As a 2" generation SAD, the LTS-D (>Tab. 1) has
a drain tube in all available sizes. Sizes 5, 4
and 3 have a drain tube that can accommodate
a size 18 Fr gastric tube. This allows the emer-
gency patient‘s stomach to be emptied quickly,
thus minimising the risk of regurgitation, but also
quickly improving the compliance of the lungs
and thus the possibility of oxygenation. Here too,
the laryngeal tube has almost a unique selling
point. With the exception of one other SAD (al-
though only sizes 5 and 4 have a drain tube for
gastric tubes 18 Fr), all other 2" generation SADs
available on the market have significantly smaller
drain tubes. The drain tube and the high sealing
pressures mentioned above also help to minimise
the risk of possible aspiration.

Supraglottic airway devices are certainly only
a temporary means of securing the airway and
should be replaced by an endotracheal tube as
soon as possible. If a laryngeal tube was used as
the SAD, tube exchange is possible with the laryn-
geal tube in situ (>Fig. 3). This only requires an
intubation aid (e.g. the S-Guide) with the endo-
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1SO connector 15 mm 0.D.

colour-coded for easy identification of
different sizes
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tracheal tube pre-placed on the intubation aid and
ideally a video laryngoscope [5, 6]. If a video laryn-
goscope is not available, a standard laryngoscope
can also be used. An endotracheal tube can be
inserted via other SADs, but a flexible broncho-
scope must then be used in accordance with the
manufacturer‘s instructions for use. In general,
consideration should be given to whether tube
exchange needs to be performed prehospital. If
the patient can be ventilated well and safely via
the SAD, and this applies to all SADs, then tube
exchange in the hospital seems more meaningful,
as the conditions there are usually much better
(personnel, material, environment).

— Drain tube

—— Teeth marks

Proximal cuff

oropharynx

Fig.1 Laryngeal tube
(LTS-D) - technical
details

for gastric tube

stabilises the tube
and seals naso- and
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Tab.1 Advantages of the laryngeal tube (LTS-D)

Only a small mouth opening required for insertion [2]
Large drain tube (IFU manufacturer)

Drain tube available for all sizes (IFU manufacturer)
Two cuffs (IFU manufacturer)

High leakage pressures [3]

Effective reduction of aerosol spread [4]

Tube exchange [5, 6]

Fig. 2 All available
sizes of the LTS-D

T

4

Minimal mouth opening of 23 mm is sufficient

18 Fr for sizes 5, 4 and 3

18 Fr (sizes 5, 4, 3); 16 Fr (sizes 2.5, 2); 10 Fr (sizes 1, 0)
Proximal and distal cuff

OLP (approx. 25 — [30-40] cmH20); HLP (approx. 70-80 cmH20)
Insertion of LTS-D with pre-connected breathing system filter

Tube exchange with LTS-D in situ

Use of the laryngeal tube
during CPR

In the prehospital setting, securing an airway is
most frequently required as part of cardiopulmo-
nary resuscitation [11]. High-quality chest compres-
sions and early defibrillation for shockable heart
rhythms are the most important measures in CPR.
Securing the airway using 2" generation supra-
glottic airway devices can be carried out quickly.
If the airway has been secured with an SAD, chest
compressions can be performed without interrup-
tion and ventilation is performed asynchronously to
the chest compressions. This means that patients
receive 10 ventilations per minute with a tidal vo-
lume of 400-600 ml (visible sufficient chest move-
ment). However, if leaks occur during ventilation via
the SAD, these must be tolerated, i.e. the patient

=

I

still receives a sufficient tidal volume (visible suf-
ficient chest movement) and chest compressions
can continue to be performed without interruption.
Only if the leakages are that large that the appli-
cation of an adequate tidal volume is no longer
possible, chest compressions must interrupted
for ventilation again (ratio chest compressions to
ventilation = 30 : 2). The laryngeal tube was in-
vestigated early on with regard to uninterrupted
chest compressions, and it has been shown that
its use can reduce the no-flow time and increa-
se the chest compression fraction [7, 8]. Further-
more, a multi-centre study in 2018 showed that,
compared to endotracheal intubation, the use
of the laryngeal tube led to a significantly higher
success rate forinsertion on the first attempt as well
as a significantly higher 72-hour survival rate for
patients [9].
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Alleged problems using the
laryngeal tube

In fact, there have been a number of articles pub-
lished in recent years that have supposedly not
presented the laryngeal tube in a favourable light.
However, if you take a closer look at the articles,
it quickly becomes clear that the problem is not
with the laryngeal tube itself, but is caused by
incorrect use. The reason for this is often sub-
optimal training on the medical device “laryngeal
tube”. The manufacturer's instructions for use is
often disregarded or not consulted at all. This
sometimes leads to problems during use. In some
cases, statements are made that lack a scientific
basis. One example of this is the statement that
the insertion of a laryngeal tube leads to increa-
sed intracranial pressure. There is no work that
has dealt with this topic. There is one study from
2012 in which the blood flow in the carotid artery
was investigated in an animal model. The authors
of the study concluded at the time that the cuffs
of the laryngeal tube reduce blood flow. However,
this work was already refuted in 2016. A study from
2019 also shows no influence on blood flow in the
carotid artery when a laryngeal tube is inserted
[10].

In some case reports, swollen tongues are repor-
ted after insertion of the laryngeal tube, which
in some cases made further airway management
difficult. The reason given for the swollen tongues
is that the cuff pressure was too high, which was
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not monitored in the cases described and was
therefore not set to the required value. Ultimate-
ly, however, this is by no means proven to be the
sole cause and no studies have been carried out
to date. As already mentioned above, only case
reports have been published.

Ifthe laryngeal tube is inserted correctly according
to the manufacturer's instructions for use and
the cuff pressure is then monitored and set to the
correct value, there will be no swelling of the
tongue. Incidentally, the need to monitor the cuff
pressure has been part of the instructions for use
of the laryngeal tube for more than 20 years.

cardiac arrest can benefit the most.

Peter Benohr (MD) about his experience with the laryngeal

Both as an active emergency physician (prehospital) and as an ERC course director, | have learnt to
appreciate the laryngeal tube. The EMS, where | have been working as an emergency physician for
almost 20 years now, used the laryngeal tube very early on as a replacement for bag-mask ventilation
during cardiopulmonary resuscitation. As each use was documented in a separate protocol, problems
were quickly recognised and eliminated through improved training. Cardiopulmonary resuscitation
is the most common cause of airway management in the prehospital setting, accounting for approx-
imately 80 percent of cases, and in these situations, measures other than airway management are
the first priority. The laryngealtube makes it possible to perform really high-quality chest compressions
and also to apply defibrillation quickly and subsequently always at the right time. | cannot under-
stand the published case reports of swollen tongues or other problems. | have never seen a swollen
tongue after using the laryngeal tube in all these years, and there have never been any problems
when ventilating patients via the laryngeal tube. The laryngeal tube is also an important tool in the
ERC-ALS courses, especially to focus the participants attention on the measures from which people in

Fig. 3 Tube exchange with
laryngeal tube in situ
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Prof. Christoph Wiese (MD) about his experience with the laryngeal tube

| have been using the laryngeal tube for almost 20 years, both as an emergency physician and inhospital to secure the airway for
various surgeries. In particular with regard to cardiopulmonary resuscitation, | have scientifically investigated the laryngeal tube
several times (both in use and in simulation studies). In my opinion, the laryngeal tube is an effective means of quickly esta-
blishing the airway, particularly in in-hospital- and out-of-hospital resuscitation.

However, the laryngeal tube is also ideal for elective use in the operating theatre during various procedures for adequate airway
management. However, it should be emphasised once again that the laryngeal tube, particularly in the context of cardiopulmo-
nary resuscitation with very good establishment of an airway, primarily allows time for the measures that are particularly impor-
tant for the ERC, i.e. high-quality chest compressions and defibrillation in the case of cardiac rhythms that can be defibrillated,
while also ensuring oxygenation and decarboxylation.

In general, the use of the laryngeal tube is easy to learn. However, as with other medical devices, a single training will not be
sufficient to maintain the skill and must therefore be regularly repeated and reviewed in adequate training programs. However, if
the laryngeal tube is used correctly according to the manufacturer's instructions, problems with the laryngeal tube are virtually
impossible in my experience.

| cannot fully comprehend the problems described in some of the literature when using the laryngeal tube correctly. In the in-
hospital applications | have carried out, patients do not report hoarseness or sore throats, nor do they report any swallowing
problems. However, the correct use of the laryngeal tube was ensured here. Experience has shown that problems are also repor-
ted when using other supraglottic airway devices, even if correct use has been postulated.

To summarise, | personally consider the laryngeal tube to be a very effective airway device, especially in the resuscitation situ-

ation, but also in inhospital use, which, like all other measures, requires sufficient practice in correct use.

Fig. 4 Completely
deflate the cuffs of the
laryngeal tube

Using the laryngeal tube correctly

Problems with medical devices often arise when
they are not used in accordance with the manu-
facturer's instructions for use. In addition to initial
and periodic training, it is also more than meaning-
ful to work through and follow the manufacturer's
instructions for use.

How should the laryngeal tube be used correctly?
First of all, the laryngeal tube must be visually in-
spected for damage and a functional check must
be carried out. The functional check also includes

checking the cuffs. In an emergency situation, it
is sufficient to completely deflate the cuffs of the
laryngeal tube and make sure that the vacuum is
maintained in the cuffs (> Fig. 4). The cuffs are then
considered to have been checked. However, com-
plete venting is also very important for the inser-
tion of the laryngeal tube. The laryngeal tube is in-
serted past the upper incisors into the oropharynx.
Air in the cuffs can cause damage, particularly to
the proximal cuff.

After checking the cuffs, the laryngeal tube must
be made lubricated. A water-based gel or artifici-
al saliva should be used for this purpose. It now
makes sense to insert a gastric tube into the drain
tube. Care must be taken to ensure that the gastric
tube does not protrude from the distal end of the
laryngeal tube and that a breathing system filter is
placed before insertion [4].

Use of gastric tubes

The insertion of a gastric tube into a 2" genera-
tion SAD is mandatory for EMS [11]. On the one
hand, this serves to control the position, but
also helps to reduce the risk of regurgitation.
The use of a suction catheter is not suficient.
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Jochen Hohm (MD) about his experience with the laryngeal tube

Thanks to the initiative of a paramedic, the laryngeal tube was used as early as 2001 as part of training courses at the EMS of
German Red Cross based in Gelnhausen (Hesse). Initially, it was only used in training courses and skill training sessions on air-
way management. Later, it was also used in cardiopulmonary resuscitation training as a replacement for bag-mask ventilation.
Thanks to the early integration of the laryngeal tube into the initial and advanced training of paramedics, as well as the partici-
pating emergency physicians, we were able to use the laryngeal tube on real patients with cardiovascular arrest, as described
above, from January 2004. Each deployment was documented by the staff with great enthusiasm. This made it possible to quickly
implement case debriefings regarding problems that arose during the actual use of the laryngeal tube. This resulted in appro-
priate modifications to the use of the laryngeal tube where necessary. Particularly during the initial application phase, we were
always in contact with experts who had scientifically investigated the laryngeal tube at an early stage and, of course, with the
manufacturer of the laryngeal tube.

| now have more than 20 years of experience with the laryngeal tube in adult medicine, both in initial training and advanced
training as well as in real use. The serious problems with the use of the laryngeal tube described in some publications have not
occurred in the area | can survey. This may also be due to the fact that the laryngeal tube was (and is) always promptly replaced
with an endotracheal tube after arrival at the hospital, if this had not already been done at the scene, and that we have been
paying particular attention to cuff pressure for a long time, in line with current practice in the hospital.

In the inhospital setting, the laryngeal tube has often helped us to manage a difficult airway in critical patients and to ensure
oxygenation and ventilation until specialist expertise was on site or surgical access to the airway was gained.

Jochen Hohm is senior physician at the Clinic for Anaesthesiology, Operative Intensive Care Medicine, Emergency Medicine and
Pain Therapy at the Main-Kinzig Clinics in Gelnhausen and Schliichtern, specialist in anaesthesiology, head of emergency physi-
cians in his aera, emergency physician, specialist physician for mass casualty incidents, medical advisor and board member of

German Red Cross Gelnhausen-Schluechtern.

The laryngeal tube is then held with the right hand
like a pencil, i.e. the thumb lies on the centre tooth
mark (>Fig. 1), the index and middle fingers lie on
the opposite side. The left hand opens the pa-
tient's mouth with the so-called “cross grip” and
then the thumb of the left hand moves deep into
the left corner of the mouth, the index finger of the
left hand reaches around the left lower jaw and the
tip of the index finger then lies in the left corner of
the jaw. The lower jaw is now lifted (“chin lift”) and
the patient's tongue is pushed forwards with the
thumb and held in this position. This creates suf-
ficient space for the correct insertion in the hypo-
pharynx (> Fig. 5).

The tube is then inserted along the palate until
the upper tooth marker is at the level of the upper
incisors (>Fig. 6).

If the gastric tube has been pre-inserted, it should
be pushed forward before inflating the cuffs. If the
gastric tube can be advanced without any prob-
lems, the larnygeal tube is definitely placed in the
oesophagus. The cuffs are then inflated with the
specified volume. The cuff pressure must then be
monitored; this must not exceed 60 cmH20. Conti-
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nuous monitoring of the artificial airway and ven-
tilation is obligatory, which naturally includes the
use of capnography as well as the use of the own
senses.

Fig. 5 Lift of the lower
jaw (“chin lift”)

VBM Medizintechnik GmbH, Sulz a.N.
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Fig. 6 LTS-D — correct
positioning: Upper
thooth mark at the
level of the upper
incisors

Conclusion

The laryngeal tube (LTS-D) is a 2" generation
supraglottic airway device that has been estab-
lished on the market for many years. When used
correctly, the laryngeal tube is easy and safe to
use. Particularly during cardiopulmonary resusci-
tation, uninterrupted chest compressions can be
achieved very quickly using the laryngeal tube.
With a breathing system filter attached before
insertion, the laryngeal tube enables very effective
aerosol reduction and can therefore help to pro-

Thomas Semmel about his experience with the laryngeal tube
Although | have been working for VBM Medizintechnik GmbH as a Clini-
cal Education Manager since 2019, | have been using the laryngeal tube
in initial training and advanced training since 2001. At DRK Gelnhausen,
I was jointly responsible for the real use of the laryngeal tube as a repla-
cement for bag-mask ventilation during CPR from January 2004 and also
reviewed the application data collected there, helped develop modified
procedures for the application of the laryngeal tube where necessary
and provided training as part of advanced training courses. | was already
convinced of the laryngeal tube long before | was supported by VBM in
any way. This conviction has not changed to this day.

tect users from infections. Simple and safe use
will always be possible if - and this applies to all
medical devices - initial and continuous training
is carried out in accordance with the manufactu-
rer's instructions for use. Currently, problems with
airway management are often attributed to the
laryngeal tube, especially in the prehospital set-
ting. Problems that occur when securing the air-
way with other devices (other SADs, endotracheal
tubes, etc.) seem to be forgotten. This does not
do justice to an outstanding product such as the
laryngeal tube.

References

[1] Wiese C H R et al. The use of laryngeal tube disposable
(LT-D) by paramedics during out-of-hospital resuscita-
tion — An observational study concerning ERC guidelines
2005. In: Resuscitation, 2009; 80: 194-198

[2] Genzwiirker H V et al. The Laryngeal Tube: A New Adjunct
for Airway Management. In: Prehospital Emergency Care,
2000; 4:168-172

[3] Russo S G, Wulf H. Erweiterte Indikationen der Larynx-
maske — Wo liegen die Limitationen? In: AINS — Andsthe-
siologie, Intensivmedizin, Notfallmedizin, Schmerzthe-
rapie, 2014; 49: 152-161

[4] Ott M et al. Exploration of strategies to reduce aerosol-
spread during chest compression: A simulation and
cadaver model. In: Resuscitation, 2020; 152: 192-198

[5] Schalk R et al. Umintubation mithilfe des C-MAC-Video-
laryngoskops — Durchfiihrung bei Patienten mit schwie-
rigem Atemweg und einliegendem Larynxtubus. In:
Andsthesist, 2012; 61: 777-782

[6] Klein L et al. Technique for Exchanging the King Laryngeal
Tube for an Endotracheal Tube. In: Academic Emergency
Medicine, 2016; 23:e2

[7]Wiese C H R et al. Influence of airway management
strategy on “no-flow-time” during an “Advanced life
support course” for intensive care nurses — A single
rescuer resuscitation manikin study. In: BMC Emergency
Medicine, 2008; 8: 1-7

[8] Maignan M et al. Impact of laryngeal tube use on
chest compression fraction during out-of-hospital
cardiac arrest. A prospective alternate month study. In:
Resuscitation, 2015; 93: 113-117

[9] Wang H E et al. Effect of a Strategy of Initial Laryngeal
Tube Insertion vs Endotracheal Intubation on 72-Hour
Survival in Adults With Out-of-Hospital Cardiac Arrest — A
Randomized Clinical Trail. In: JAMA, 2018; 320: 769-778

[10] EismannH etal. Impact of the laryngeal tube as suprag-
lottic airway device on blood flow of the internal carotid
artery in patients undergoing general anaesthesia. In:
Resuscitation, 2019; 138: 141-145

[11] Timmermann A, Bottiger B W, Byhahn C, Dorges V, Eich
C, Grdsner) Tetal. S1-Leitlinie Prahospitales Atemwegs-
management (Kurzfassung). In: Andsth Intensivmed,
2019; 60: 316-336

ELSEVIER

ElsevierEmergency - 1/2024



THOSE DECLARED DEAD LIVE LONGER — THE LARYNGEAL TUBE

The authors

Thomas Semmel, paramedic and teacher for paramedics. He currently works as Clinical Education
Manager at VBM Medizintechnik GmbH. Active Advanced-Life-Support-Instructor of the European Resusci-
tation Council (ERC). Author of paramedic textbooks and author of numerous articles regarding emergency
medicine

Prof. Dr. med. Christoph Wiese, specialist in anaesthesiology, MHBA, head physician at the Clinic
for Anaesthesiology and Intensive Care at the Herzogin Elisabeth Hospital Foundation in Braunschweig,
emergency physician, specialist physician for mass casualty incidents, medical director of EMS at
Administrative District of Helmstedt, ERC Advanced-Life-Support-Instructor

PD. Dr. med. Peter Bendhr, specialist in internal medicine, nephrologist, senior physician at the Medical
Clinic Il (nephrology), Fulda Hospital, emergency physician, ERC Advanced-Life-Support course director,
medical course director Advanced Medical Life Support Germany (AMLS), 2" chair of the German Associa-
tion of EMS and Emergency Medicine (DGRN)

Conflict of interest: Thomas Semmel states that he is employed as Clinical Education Manager at VBM
Medizintechnik GmbH (manufacturer of the laryngeal tube, among other medical devices). Prof Dr Christoph
Wiese and PD Dr Peter Benohr state that there is no conflict of interest.

Published in Elsevier Emergency, No. 5, 1/2024, pp. 30-37, ISBN 978-3-437-48213-7, Elsevier GmbH,
Munich - Germany

Layout & translation by VBM Medizintechnik GmbH.

ELSEVIER Elsevier Emergency - 1/2024

37




VBM

Innovative Products for Airway Management, Accessories for
Anaesthesia & Intensive Care and Tourniquet Systems

Laryngeal Tube LTS-D

The 2nd generation
supraglottic airway device

Cuff Manometer

Analogue Cuff Pressure Gauges for tracheal
tubes and supraglottic airway devices

ScalpelCric Surgicric ll Quicktrach | &I
Set for surgical cricothyrotomy according Set for surgical cricothyrotomy according Sets for percutaneous cricothyrotomy according
to the scalpel technique to the classical surgical technique to the catheter-over-needle technique
=~ \
N -

S-Guide i-Bougie
Malleable intubating guide The versatile introducer
for difficult airway management to facilitate difficult intubation

VBM Medizintechnik GmbH

Einsteinstrasse 1/ 72172 Sulz a.N. / Germany
Tel.: +49 7454 9596-0 / Fax: +49 7454 9596-33 / e-mail: sales@vbm-medical.de / www.vbm-medical.de

X-Changer
Tube exchanger to maintain the airway
during tracheal tube exchange

Connect with us:

OMMANUG C€/C€oms



