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a b s t r a c t

Introduction: We developed a suction laryngoscope, which enables simultaneous suction and laryn-
goscopy in cases of airway haemorrhage and evaluated its potential benefits in physicians with varying
emergency medical service experience.
Methods: Eighteen physicians with regular and 24 physicians with occasional emergency medical service
experience intubated the trachea of a manikin with severe simulated airway haemorrhage using the
suction laryngoscope and the Macintosh laryngoscope in random order.
Results: In physicians with regular emergency medical service experience, there was neither a difference
in time needed for intubation [median (IQR, CI 95%)]: 34 (18, 30–46) vs. 34 (22, 30–52) s; P = 0.52, nor
in the number of oesophageal intubations [0/18 (0%) vs. 3/18 (16.7%); P = NS] when using the suction vs.
hysician
uction

the Macintosh laryngoscope. In physicians with occasional emergency medical service experience, there
was no difference in time needed for intubation [median (IQR, CI 95%)]: 42 (25, 41–57) vs. 45 (33, 41–65)
s; P = 0.56, but the number of oesophageal intubations was significantly lower when using the suction
laryngoscope [4/24 (16.7%) vs. 12/24 (50.0%); P = 0.04].
Conclusions: In a model of severe simulated airway haemorrhage, employing a suction laryngoscope sig-

ikelih
ce.
nificantly decreased the l
medical service experien

. Introduction

Recent cases of field airway management disasters in both
hysician- and paramedic-based emergency medical services
emonstrate the importance of excellent intubation skills and the
erious complications of unrecognised oesophageal intubation.1,2

mportant mechanisms posing intubation problems may be
ropharyngeal bleeding or massive regurgitation of stomach con-
ents, when the view of the glottis may be obstructed, or
Please cite this article in press as: Mitterlechner T, et al. A suction
sional emergency medical service experience—A manikin study wit
doi:10.1016/j.resuscitation.2009.03.004

ven completely blocked by fluids. During ongoing bleeding
r regurgitation, the rescuer has to alternate handling suc-
ioning and the tracheal tube during the intubation maneuver,
hich may be extremely difficult for an inexperienced rescuer.

� A Spanish translated version of the summary of this article appears as Appendix
n the final online version at doi:10.1016/j.resuscitation.2009.03.004.
�� Supported, in part, by the Austrian National Bank Science Foundation grant
1448, Vienna, Austria.
∗ Corresponding author. Tel.: +43 512 504 80497; fax: +43 512 504 6780497.

E-mail address: Thomas.Mitterlechner@i-med.ac.at (T. Mitterlechner).

300-9572/$ – see front matter © 2009 Elsevier Ireland Ltd. All rights reserved.
oi:10.1016/j.resuscitation.2009.03.004
ood of oesophageal intubations in physicians with occasional emergency

© 2009 Elsevier Ireland Ltd. All rights reserved.

A non-commercial suction laryngoscope enabling simultaneous
laryngoscopy and suctioning has been shown to decrease the like-
lihood of oesophageal intubation in medical students having little
intubation experience limited to manikins,3 but was never tested
in physicians.

The purpose of this study was to evaluate a possible benefit
of the suction laryngoscope compared with a standard Macintosh
laryngoscope in the hands of physicians working regularly in the
emergency medical service system, compared with physicians with
occasional experience in the emergency medical service system.
Our null hypothesis was that both devices would result in compara-
ble results using the end points of duration to successful intubation
and number of oesophageal intubations.

2. Materials and methods
laryngoscope facilitates intubation for physicians with occa-
h severe simulated airway haemorrhage. Resuscitation (2009),

2.1. Subjects

Volunteers in this study were 42 physicians taking part in an
emergency medicine refresher-course. All physicians were certified
for the emergency medical service. Eighteen had regular emergency

dx.doi.org/10.1016/j.resuscitation.2009.03.004
http://www.sciencedirect.com/science/journal/03009572
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(Fig. 2), and no difference in the number of oesophageal intuba-
tions [0/18 (0%) vs. 3/18 (16.7%); P = NS] (Fig. 3). In physicians with
occasional emergency medical service experience, there was no dif-
ference in time [median (IQR, CI 95%): 42 (25, 41–57) vs. 45 (33,
41–65) s; P = 0.56] (Fig. 2), but a lower number of oesophageal intu-
ig. 1. The suction laryngoscope. A 20 French suction catheter can be inserted
hrough the adjustable stainless steel-guide tube.

edical service experience while professionally responding with
n emergency medical service unit to field emergencies. Twenty-
our did not professionally respond with an emergency medical
ervice and had only occasional emergency medical service expe-
ience, a one week-course for acquiring and every two years a
efresher-course, which is the minimum for maintaining their cer-
ification for the emergency medical service.

.2. Technical information

In an established model of a simulated severe airway bleeding
cenario, we compared a newly developed suction laryngoscope3

Fig. 1) with a Macintosh laryngoscope (size 3). Our suction laryn-
oscope consists of a stainless steel-guide tube that is fixed at the
ingual surface of a standard Macintosh laryngoscope blade size 3,

hich allows insertion of a suction catheter with a large lumen
Rüsch, 20 French, Kernen, Germany). The suction catheter can be

oved backwards and forwards through the stainless steel-guide
ube. Fixed at one pivotal point at the laryngoscope, the stainless
teel-guide tube can be turned around this point in the vertical
ine to optimise catheter placement. The tip of the guide does
ot protrude beyond the blade in order to minimise risk of injur-

ng pharyngeal mucosa, and not to obstruct the laryngeal view.
n a resuscitation manikin (Economy Adult Airway Management
rainer, Simulaids, Inc., Woodstock, NY), severe haemorrhage in the
pper pharynx was simulated with black coffee running continu-
usly into the nasopharynx via tubes fixed in the nostrils with a
tandardised flow of 500 mL/min.

.3. Test procedure

After handling of the suction laryngoscope was demonstrated
nd the airway bleeding model was introduced to the participants,
hey were asked to intubate the manikin’s trachea with an 8.5 mm
nternal diameter cuffed tracheal tube with the suction laryngo-
cope, or with a standard Macintosh laryngoscope in random order.
oth groups used the same suction catheters (Rüsch, 20 French, Ker-
en, Germany) being connected to the same vacuum source (0.8
ar). The time from touching the laryngoscope until placement of
Please cite this article in press as: Mitterlechner T, et al. A suction
sional emergency medical service experience—A manikin study wit
doi:10.1016/j.resuscitation.2009.03.004

he tracheal tube was measured with a stopwatch. Placement of the
racheal tube was controlled by assessing lung ventilation via the
ube with a bag-valve-device by the investigators. The number of
uccessful vs. unsuccessful intubation attempts was then recorded.
Fig. 2. Time (s) needed for intubation in physicians with either regular or occasional
emergency medical service (EMS) experience using the suction laryngoscope vs. the
Macintosh laryngoscope.

2.4. Statistics

All data is given as median (IQR, CI 95%). Kolmogorov–Smirnov-
est was used to test for normal distribution of continuous

parameters. Due to significant departure from normality at an
alpha-level of 0.05, duration of intubation attempts was analysed
using non-parametric Wilcoxon test for paired samples in order
to additionally account for the repeated measurement structure
of our data. Intubation success was analysed using McNemar test.
P < 0.05 was considered statistically significant. Statistical analysis
was performed using SPSS 15.0 statistical package (SPSS, Chicago,
IL).

3. Results

Accounting all physicians, there was no difference in time
needed for intubation when using the suction laryngoscope vs. the
Macintosh laryngoscope [median (IQR, CI 95%): 39 (24, 39–50) vs.
40 (25, 39–56) s; P = 0.40], but a lower number of oesophageal intu-
bations when using the suction laryngoscope [4/42 (9.5%) vs. 15/42
(35.7%); P = 0.01].

In physicians with regular emergency medical service experi-
ence, there was no difference in time needed for intubation when
using the suction laryngoscope vs. the Macintosh laryngoscope
[median (IQR, CI 95%): 34 (18, 30–46) vs. 34 (22, 30–52) s; P = 0.52)]
laryngoscope facilitates intubation for physicians with occa-
h severe simulated airway haemorrhage. Resuscitation (2009),

Fig. 3. Oesophageal intubations (% of intubation attempts) in physicians with either
regular or occasional emergency medical service (EMS) experience using the suction
laryngoscope vs. the Macintosh laryngoscope; * indicates P < 0.05.

dx.doi.org/10.1016/j.resuscitation.2009.03.004
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ations when using the suction laryngoscope [4/24 (16.7%) vs. 12/24
50.0%); P = 0.04] (Fig. 3).

. Discussion

Suction laryngoscopes have been previously developed4–12 to
acilitate intubation in cases of upper airway haemorrhage, or mas-
ive regurgitation of stomach contents. However, only thin and
tiff suction catheters have been used when adapting the afore-
entioned laryngoscopes, resulting in an inadequate suction rate.

herefore, these laryngoscopes have not become widely accepted,
nd were never marketed commercially. Our non-commercial suc-
ion laryngoscope3 is a novel approach to combine both facilitated
aryngoscopy, and powerful suction ability.

Although the time needed for intubation in this study was com-
arable between devices, oesophageal intubations were more likely

n physicians with occasional emergency medical service experi-
nce, when using the Macintosh laryngoscope compared with the
uction laryngoscope. The most likely mechanism for this phe-
omenon was that physicians with occasional emergency medical
ervice experience were handicapped by alternating from the suc-
ion catheter to inserting the tracheal tube, while the glottis view
as re-obstructed by fluids, rendering oesophageal intubation with

he Macintosh laryngoscope more likely. Physicians with regular
mergency medical service experience, however, performed intu-
ation faster, thus they were less impaired by an obstructed view of
he glottis by fluids, independently of the laryngoscope types being
sed.

Unfortunately, it cannot be always ensured that emergency
edical service personnel have excellent clinical airway manage-
ent skills.2,13 Since airway-related complications increase with

he number of laryngoscopy attempts in a given patient,14 rapid,
nitial successful intubation is important. If intubation is not possi-
le, other airway devices such as the laryngeal mask airway should
e used.15 A German study showed an average of only three to nine
erformed intubations per year per physician in physician-manned
round emergency medical service systems,13 indicating that non-
naesthesia or non-ICU physicians may have intubation problems in
ifficult situations because of lack of daily experience in key inter-
entions. The suction laryngoscope does not claim to solve these
roblems, as no airway device will ever be able to compensate for

nsufficient airway management education or lack of clinical skills.
evertheless, the suction laryngoscope could be a helpful device

n difficult airway scenarios for healthcare personnel without daily
nvasive airway management experience.

Some limitations need to be noted. First, intubating a mechani-
al model cannot be directly extrapolated to a real clinical situation
Please cite this article in press as: Mitterlechner T, et al. A suction
sional emergency medical service experience—A manikin study wit
doi:10.1016/j.resuscitation.2009.03.004

ithout further investigation. However, in order to prevent harm
o patients, we did not want to use a new airway device in humans
ntil its benefit has been validated in a model. Clinical assessment

n patients needs to follow, although a randomised study in the
mergency setting may be difficult. Lastly, due to possible infec-
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tious disease problems and to avoid changing intubation conditions
because of coagulation effects, we used coffee instead of blood and
vomitus in our model.

5. Conclusions

The suction laryngoscope decreased the likelihood of
oesophageal intubations by physicians with occasional emer-
gency medical service experience in a manikin simulating severe
oropharyngeal haemorrhage.

Conflict of interest

No author has any conflict of interest in regard of devices or
methods described in this article.

Funding

Supported, in part, by the Austrian National Bank Science Foun-
dation grant 11448, Vienna, Austria.

Acknowledgment

We are indebted to Fritz Zschiegner for technical advice.

References

1. von Goedecke A, Herff H, Paal P, Dorges V, Wenzel V. Field airway management
disasters. Anesth Analg 2007;104:481–531.

2. Timmermann A, Russo SG, Eich C, et al. The out-of-hospital esophageal and
endobronchial intubations performed by emergency physicians. Anesth Analg
2007;104:619–23.

3. Mitterlechner T, Nerbl N, Herff H, et al. Effects of a suction laryngo-
scope in a model with simulated severe airway hemorrhage. Anesth Analg
2008;106:1505–8.

4. Hempel V. Laryngoscope with suction tube. Prakt Anaesth 1979;14:185–6.
5. Mazumder JK. Laryngoscope blade with suction unit. Can Anaesth Soc J

1979;26:513–4.
6. Fishelev W, Vatashsky E, Aronson HB. Suction catheter attached to laryngoscope.

Anaesthesia 1984;39:188–9.
7. Gabrielczyk MR. A new integrated suction laryngoscope. Anaesthesia

1986;41:970–1.
8. Khan AK. A controllable suctioning laryngoscope. Anesth Analg 1990;71:200–

12.
9. Edge KR. A simple but useful modification of a laryngoscope blade. S Afr J Surg

1992;30:10–1.
0. Vavilala M, Bramhall J. Suction laryngoscope. Anesth Analg 1996;83:664–5.

11. Kumar Sinha P, Kumar Dubey P, Kaushik S. A simple modification in laryngoscope
for continuous suction. Anesth Analg 1998;87:500.

2. Loeser EA. Oxygen- and suction-equipped laryngoscope blade. Anesthesiology
1985;62:376.

3. Gries A, Zink W, Bernhard M, Messelken M, Schlechtriemen T. Realistic assess-
laryngoscope facilitates intubation for physicians with occa-
h severe simulated airway haemorrhage. Resuscitation (2009),

2006;55:1080–6.
4. Mort TC. Emergency tracheal intubation: complications associated with

repeated laryngoscopic attempts. Anesth Analg 2004;99:607–13.
5. Hulme J, Perkins GD. Critically injured patients, inaccessible airways, and laryn-

geal mask airways. Emerg Med J 2005;22:742–4.

dx.doi.org/10.1016/j.resuscitation.2009.03.004

	A suction laryngoscope facilitates intubation for physicians with occasional emergency medical service experience—A maniki...
	Introduction
	Materials and methods
	Subjects
	Technical information
	Test procedure
	Statistics

	Results
	Discussion
	Conclusions
	Conflict of interest
	Funding
	Acknowledgment
	References


