
The laryngeal tube - a helpful tool 
for cardiopulmonary resuscitation 
in the dental office?
G. Keilholz1 and T. S. Mutzbauer*1,2

of the LT used by inexperienced paramedic 
students had revealed higher tidal volumes 
compared to conventional bag valve mask 
(BVM) ventilation.6

The aim of this pilot study was to evalu-
ate the LT as a treatment adjunct for ven-
tilation during CPR training of dentists and 
dental students. The LT is available in differ-
ent versions, as a re-usable or a disposable 
device. One of the versions is equipped with 
a ventilation channel and a separate channel 
enabling the use of an additional gastric tube 
(Fig. 1). The standard re-usable LT without 
additional gastric tube channel connected 
to a bag valve combination was compared 
to a conventional BVM ventilation device.

Three null hypotheses were tested:
•	There would be no differences in tidal 

volumes using the LT compared to the 
conventional BVM ventilation device

•	There would be no differences in gastric 
inflation volumes when using the 
respective devices

•	There would be no differences in the 
time intervals needed to perform a given 
number of resuscitation cycles using 
either device.

METHODS
The study participants were dental stu-
dents and dentists having been educated in 

INTRODUCTION
Cardiac arrest is an emergency that is 
assumed to occur rarely in dental offices.1,2 
However, medical emergencies in general 
may not be as rare in dental facilities.1 As 
dentists are usually inexperienced rescu-
ers, basic life support measures should be 
applied by this population. However, it 
has been suggested for lay rescuers to use 
automated external defibrillators.3 Educated 
dentists may use additional airway adjuncts  
during resuscitation.4

Ventilation during cardiopulmonary resus-
citation (CPR) is a difficult task – not only for 
the inexperienced rescuer. Airway adjuncts 
such as the laryngeal tube (LT), a supraglot-
tic airway, have been found to reduce the 
so called ‘no flow time’5 as chest compres-
sions can be continued during ventilation 
phases within CPR.4 Performance analysis 

Background  Supraglottic airway adjuncts such as the laryngeal tube (LT) have been recommended to be used by cardio-
pulmonary resuscitation (CPR) first responders. Objective  This study aims to evaluate the performance characteristics of 
dental students and dentists using the LT in comparison to a conventional bag valve mask device (BVM) within manikin 
CPR training. Method  A group of eight dentists and 12 dental students performed randomised crossover CPR training us-
ing LT and BVM. Time intervals needed to perform five CPR cycles were recorded, as well as tidal and total gastric inflation 
volumes. Results  Median tidal volumes 0–1025 ml (median 462.5 ml) were observed using BVM and 100–500 ml (median 
237.5 ml) with LT (p = 0.02). Total gastric inflation of 0–2900 ml was measured using BVM, no gastric inflation using LT 
(p = 0.0005). Time intervals needed to perform five CPR cycles did not differ between BVM (range 87.5–354.5 s, median 
112 s) and LT (range 84.7–322.3 s, median 114 s) (p = 0.55). A median delay of 37.6 s (range 0–82.1 s) before starting CPR 
was observed using LT. Conclusions  Lower tidal volumes but also lower or even no gastric inflation may be observed when 
dentists use a laryngeal tube during CPR. Respective training must focus on chest compressions. These must be started be-
fore inserting the LT or a different supraglottic airway adjunct and be delivered continuously during insertion. It is recom-
mended to use a supraglottic airway such as an LT only after having been trained in its use.

emergency medical procedures more than six 
months before the test. None of the test per-
sons had performed a real cardiopulmonary 
resuscitation procedure before the test, nor 
had any of the test persons used a laryngeal 
tube before in a manikin or a real patient.

All participants performed CPR tests on 
a manikin using two ventilation devices in 
a randomised crossover design. For venti-
lation, the participants used either a con-
ventional breathing bag connected to a face 
mask size three, or a similar bag connected 
to a laryngeal tube size five, after this had 
been inserted into an airway management 
training simulator. Tidal volumes as well as 
gastric inflation volumes were measured by 
airway and oesophageal volumeters (Fig. 2).
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• The laryngeal tube may provide beneficial 
effects during ventilation within CPR 
administered by dental staff.

• Lay rescuers, as well as inexperienced 
professional first responders, must be 
instructed to continue chest compression 
during insertion of supraglottic airway 
adjuncts such as the laryngeal tube.
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Fig. 1  Laryngeal tube (LT) in the re-usable 
version (LTS) with a separate channel to be 
used with a gastric tube. The version used in 
the present evaluation was the re-usable LT 
without the separate channel
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Only two participants at a time were 
allowed to enter the room of the test and 
both performed their tasks in a crossover 
design. All participants had received a 
standardised instruction on how to use the 
laryngeal tube correctly and were allowed to 
familiarise themselves with the mechanism 
of air inflation into the cuffs of the device 
before the test. The tidal volumes, the gastric 
inflation volumes per breath, as well as the 
times needed to perform five cycles of CPR 
were recorded.

As the data had been obtained within 
regular training schedules, ethics committee 
approval had been waived after a respective 
request to the board.

Written informed consent had been 
obtained by all study participants.

Statistical analysis
Data were collected within a Microsoft 
Excel spreadsheet and later analysed with 
the Excel add-in Analyse-it (version 2.30).

The two-tailed Wilcoxon test for matched 
pairs was used to compare the distribution 
of median tidal volumes and total gastric 
inflation volumes observed within the test, 
as well as the time intervals to perform five 
cycles of CPR. Data distributions were con-
sidered statistically different at p values 
lower than 0.05.

RESULTS
Twenty (11 female, nine male) participants 
were included - twelve were dental students 
(two having finished medical school) and 
eight were dentists.

The calculated range of the median 
tidal volumes using the conventional 
BVM device were between 0–1,025  ml 
(median 462.5 ml), whereas a range of 100–
500  ml (median  237.5  ml) was observed 
when an LT was used (p = 0.02). Using BVM, 
three participants were not able to venti-
late. Using LT these three individuals were 
able to administer tidal volumes between 
50–250 ml. 42.5% of ventilations with BVM 
resulted in tidal volumes lower than 500 ml, 
26.5% higher than 600 ml. Using the LT, 94% 
of all tidal volumes were below 500 ml.

Between 0–2,900 ml total gastric infla-
tion volumes were measured during five 
cycles of CPR using the conventional BVM 
device, whereas no gastric inflation at all 
was observed during ventilation with the LT 
during CPR (p = 0.0005).

The time intervals needed to perform five 
cycles of CPR using the conventional BVM 
device (range 87.6–354.5 s, median 112 s) 
did not differ when comparing these to 
CPR using the LT (range 84.7–322.3  s, 
median 114 s) (p = 0.55). Using the LT a 
median delay of 37.6  s (range 0–82.1  s) 

was observed before chest compressions  
were started.

DISCUSSION
This pilot study was conducted to evaluate 
the LT regarding the achieved tidal and gas-
tric inflation volumes during CPR simula-
tion. Furthermore, a possible reduction of 
‘no flow time’ intervals by adjunctive use of 
the LT should be examined.

Tidal volumes were lower when compar-
ing the LT with the conventional BVM; even 
if participants used both hands to compress 
the bag during LT ventilation and only one 
hand could be used during BVM ventilation. 
Severe leaks when trying to provide an air 
tight seal to the face of the manikin using 
the BVM device were not observed.

It can be shown that gastric inflation 
may be lower or even excluded when the 
LT is used for ventilation in a cardiac arrest 
simulation compared to ventilation with 
a conventional BVM system. This result is 
in accordance with other studies and with  
the reality.7–9

During five cycles of CPR 150 chest com-
pressions and ten ventilations have to be 
administered. One hundred compressions per 
minute are recommended. Applying this rate, 
90 seconds would be needed for 150 com-
pressions. The rescuer should take no longer 
than one second per breath. Therefore, ten 
ventilations would require ten seconds. 
This calculation would result in a total time 
of 100 seconds for five CPR cycles. Using 

the conventional BVM 9/20 and using 
the LT 6/20 individuals needed between 
90–110 seconds. Using BVM 10/20 and using 
the LT 12/20 individuals needed longer than 
110 seconds for five CPR cycles. This means 
that approximately 50% of CPR procedures 
using both devices were delivered slower 
than recommended.

However, the LT caused a delay in starting 
chest compression in 18 out of 20 individu-
als. The median delay was 37 seconds, which 
is in accordance with the insertion times 
of the LT found in other studies.10 It would 
have been expected that a reduction of ‘no 
flow time’ by use of the supraglottic airway 
adjunct should have led to reduced time inter-
vals needed to perform five cycles of CPR in 
comparison to the use of the conventional 
BVM device.10–12 The dental student and den-
tist participants had been instructed before-
hand that they should attempt to deliver 
chest compressions continuously and not to 
interrupt chest compressions during ventila-
tion once the LT had been inserted.4 However, 
all but two study participants - both in one 
team - started chest compression activities 
after the LT had been inserted. It is not clear 
if these two rescuers would have delivered 
their CPR efforts similarly when working 
with other partners during CPR. The delays 
observed when rescuers used the LT in the 
present study can be explained by one rescuer 
waiting for the correct LT placement of the 
other rescuer before starting chest compres-
sions. Furthermore, all teams had forgotten 

Fig. 2  Test device connected to an AmbuMan training manikin. Vol 1: volumeter measuring 
gastric inflation volume; Vol 2: volumeter measuring tidal volume. The manikin face was 
ventilated with a conventional bag valve mask device, the ‘Bill’ test device was ventilated with 
the laryngeal tube after insertion into the pharynx of the ‘Bill’ using the same bag valve device
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the instruction that chest compressions and 
ventilation should be administered simulta-
neously when a supraglottic airway device 
is in use. This was perhaps due to following 
strict instructions from their previous train-
ing, focusing on intermittent ventilation to 
avoid gastric inflation. Performing CPR while 
using a supraglottic airway may have a lower 
efficiency as intended and named ‘reduced no 
flow time’10–13 when non-professional rescu-
ers, or even lay persons, use these devices if 
chest compressions are not started immedi-
ately after cardiac arrest has been diagnosed, 
and if ventilation and chest compressions are 
not performed simultaneously.

According to the recommendations from 
the UK Resuscitation Council on the treatment 
of medical emergencies in dental facilities, 
oropharyngeal but not supraglottic airways 
are included in the suggested minimum 
equipment list.14,15 Application of an oro-
pharyngeal airway may, as well as inserting 
a supraglottic airway, delay chest compres-
sions. Therefore, chest compressions during 
insertion of an oropharyngeal airway must be 
continued. According to the UK Resuscitation 
Council, a two-rescuer technique is recom-
mended during BVM ventilation. This tech-
nique may further enhance tidal volume; 
however, higher pressure applied by using 
two hands for BVM ventilation may also bear 
the risk of gastric inflation.

Taken together, inexperienced rescuers, 
first responders, as well as dentists willing 
to use a supraglottic airway such as the LT 
during CPR, have to undergo specific train-
ing focusing on the uninterrupted chest 
compression activity before these devices 
are used for ventilation. Furthermore, chest 
compressions have to be continued during 
ventilation through a supraglottic airway, 
once in place, to reduce or even exclude 
the ‘no flow time’. The bag should be com-
pressed with both hands once the LT is in 
place. In the present study the participants 

were debriefed after having finished the test 
and performed the procedure again to avoid 
delays in the future.

Limitations
The group of test persons was assumed to be 
homogenous regarding their CPR experience 
from training. However, undetected bias as 
communication between individuals having 
passed the test with others before entering 
the test cannot be excluded.

The short introduction into the use of 
a laryngeal tube was assumed to simulate 
residual knowledge of an individual having 
undergone a training session at a certain time 
interval before the actual emergency proce-
dure. However, there was no real emergency 
situation and the test subjects were prepared 
to participate in a test. Furthermore, in real-
ity airway adjuncts may not be immediately 
available at the place of the emergency. In 
this case chest compressions might have been 
either started without the supraglottic airway 
and/or a BVM device, or the delay might have 
even been longer as chest compressions may 
have been started only after availability of 
these adjuncts. Additionally, pulmonary com-
pliance during cardiac arrest changes over 
time, resulting in reduced tidal volumes.16 
Stomach inflation may be facilitated due to 
decreasing lower oesophageal sphincter open-
ing pressure which has been observed to occur 
soon after cardiac arrest in animals as well 
as in humans.17,18 Direction of gas into the 
stomach may, therefore, be more likely in a 
later stage of CPR. In reality stomach inflation 
may be higher during BVM ventilation. The 
advantage of reduced or excluded stomach 
inflation by using supraglottic airways as the 
LT may therefore be more obvious in patients 
with cardiac arrest undergoing CPR, if the sug-
gested airway pressure limit of 35 mmHg – in 
case of the LT – is not exceeded.19

The facial surface of the manikin simu-
lated a normal adult. Edentulous patients, 

however, usually have a facial contour that 
makes it more difficult to achieve an air tight 
mask seal to the face. Although it has not 
been tested in the examined study popula-
tion, it has to be assumed that during BVM 
ventilation higher mask leaks would have 
resulted in lower tidal volumes, as well as in 
reduced gastric inflation volumes in edentu-
lous resuscitation victims.20

Standardised training concepts including 
supraglottic airway adjuncts as the LT have 
been provided successfully for emergency 
medical technicians and first responders.21,22 
Similar or modified concepts may also be 
developed for dentists.

CONCLUSIONS
In this study, two ventilation techniques 
were employed by dental students and den-
tists during CPR training. It may be con-
cluded that lower tidal volumes as well as 
also lower or even no gastric inflation may 
be observed when dentists use a laryngeal 
tube during CPR.

There is more emphasis on circulation in 
the current CPR guidelines. During insertion 
of an LT, a different supraglottic airway or 
an oropharyngeal airway, chest compres-
sions must not be interrupted. Once the LT 
is in place, chest compressions should be 
continued during ventilation. Supraglottic 
airways such as an LT should be used by the 
dental team only after having been trained 
in their use.
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