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Editorial

Pre-hospital airway management: The data grows rapidly but
controversy remains

This issue of the journal includes three papers that examine different aspects of emergency advanced airway management. Two
relate to the pre-hospital phase of care1,2 and the third to the management of in-hospital cardiac arrest.3 There is general consensus
that unconscious patients with airway compromise require rapid
effective airway intervention and, where the level of consciousness is not rapidly expected to improve, tracheal intubation is the
standard of care. Despite this, the provision of pre-hospital airway
management in these patients is inconsistent and controversial.
The study by Diggs et al.1 reports on nearly 75,000 pre-hospital
intubations from a US national database (NEMESIS – The National
Emergency Medical Services Information System) that involved the
extraction of data from over 19 million EMS activations in 2012. The
study follows on from an earlier report from the same database
which included data from many fewer States.4 The report is structured as an update of out of hospital management practice in the
US and concentrated on the frequency, success rates and complications of key airway interventions. Although the intubation success
rates are in keeping with previous publications5,6 the large number
of interventions reported considerably increase the available published data. The authors note that the intubation success rates are
improved from the earlier data published from the same dataset in
2008.4 Overall reported intubation failure rates were 15%, which
are predictably high and, where a rapid sequence induction technique was employed, improve to around 7%. The failure rate after
administration of muscle relaxants is always of much more concern
because of the association with hypoxic brain injury and death.7,8
10.7% of the successful intubations required multiple attempts.
The complication rates reported including oesophageal intubation
and hypoxia are very much lower than previously reported. This
either demonstrates signiﬁcant improvement or raises the question of potential under reporting of complications in this type of
self-reporting database study.9
The airway rescue and supraglottic device uses reported in this
study are of considerable interest. The cricothyroidotomy data is
unfortunately a mixture of needle and surgical techniques, which
have previously had very different reported success rates.10 There
are no large published series of needle cricothyroidotomy in real
patients with a high success rate and the inclusion of needle
cricothyroidotomy may have inﬂuenced the strikingly low success rate in this very large series (34% in 1332 procedures). The
supraglottic airway success rates are very variable and depend
on the type of device used. Overall success is 79% but the lowest
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performing device was 38% (Oesophageal obturator airwayTM )
compared to 89% with the best performing device (KingTM Laryngeal Tube). Success rates overall are disappointing but some
messages can be taken from this and other recent studies. Prehospital intubation has high success rates only when performed
by well trained individuals and with the assistance of drugs.5,11
The authors of this study state that “alternative airways are not the
answer” which is a strong and controversial statement. Although
tracheal intubation is the (in-hospital) standard for a small group
of pre-hospital emergency patients the current literature suggests
that only systems with the highest levels of providers12,13 and
governance infrastructure can deliver this intervention safely.5
Although supraglottic devices are clearly not all equal, the highest performing devices have similar success to intubation without
the high training burden and risks of oesophageal intubation. Conﬁrming the major difference between the performance of different
supraglottic devices, and also published in this issue, is a prehospital randomised trial of the second generation I-GelTM device
vs an LMATM .2 Signiﬁcantly different success rates were demonstrated and the second generation device clearly outperformed
the LMATM . Although the numbers in this trial are not large the
authors are to be congratulated for contributing one of the very few
randomised controlled trials conducted in pre-hospital emergency
patients. Much of the available knowledge on resuscitation and
airway management is transferable between the in-hospital and
pre-hospital phases of care. The third paper on airway management
published in this issue examines improvement in no ﬂow ratio
(NFR), an important quality indicator of cardiac resuscitation14
in the in-hospital cardiac arrest patient.3 The authors examined
100 cardiac arrest patients and demonstrated signiﬁcant improvements in the NFR where a tracheal tube or an LMA was inserted in
comparison with bag-valve-mask ventilation. This study is one of
several that demonstrate potential improvements in quality indicators in resuscitation which may be in conﬂict with large studies
with undifferentiated casemix and resuscitation techniques which
generally question the value of advanced life support techniques in
cardiac arrest or trauma patients.15,16
The data available on pre-hospital airway management is
rapidly expanding. In addition to the large study discussed above1
two other signiﬁcant papers with large numbers have been published in the last few months17,18 and others will follow this year.
The increased data may help clarify which groups of patients
may beneﬁt from advanced pre-hospital airway interventions

850

Editorial / Resuscitation 85 (2014) 849–850

and perhaps explain why some published outcomes are worse
than expected. Intubation success is only one quality indicator of
advanced airway management and other factors such as the quality of ventilation, hypoxaemia and multiple intubation attempts are
just some factors that need to be considered when assessing quality
and outcome data.19–21 The patient case mix, along with training
and experience of providers, has to be fully explained to enable
generalisation from one system to another. The importance of standardised airway reporting has been previously emphasised22 and
comprehensive airway reporting templates are available23 to make
interpretation of airway data more straightforward.
Our interpretation of the currently available data on prehospital advanced airway management is that the risks and beneﬁts
need to be considered for every patient on scene with airway
compromise. The management that results from this analysis will
depend on the indications and condition of the patient as well as
the skills and available interventions available on scene. If advanced
interventions – particularly pre-hospital anaesthesia – are considered then they must be conducted with the same high standard as
would expected in an emergency department if complications and
adverse outcomes are to be prevented. The constant evolution of
existing supraglottic airways and the introduction of new devices
makes generalisation and performance assessment of these devices
difﬁcult, but the expanding dataset will hopefully ensure that only
the highly performing devices will be used in future studies, thus
making interpretation more straightforward.
Conﬂict of interest statement
We wish to conﬁrm that there are no known conﬂicts of interest
associated with this publication and there has been no signiﬁcant
ﬁnancial support for this work that could have inﬂuenced its outcome.
References
1. Diggs LE, Yusef JE, Gianluca DL. An update of out of hospital airway management
practices in the United States. Resuscitation 2014;85:885–92.
2. Middleton PM, Simpson PM, Thomas RE, et al. Higher insertion success with
the i-gel® supraglottic airway inout-of-hospital cardiac arrest: A randomised
controlled trial. Resuscitation 2014;85:893–7.
3. Yeung J, Chilwan M, Field R, Davies R, Gao F, Perkins GD. The impact of airway management on quality of cardiopulmonary resuscitation: an observational
study in patients during cardiac arrest. Resuscitation 2014;85:898–904.
4. Wang HE, Mann NC, Mears G, Jacobson K, Yealy DM. Out-of-hospital airway
management in the United States. Resuscitation 2011;82:378–85.
5. Lossius HM, Røislien J, Lockey DJ. Patient safety in pre-hospital emergency tracheal intubation: a comprehensive meta-analysis of the intubation success rates
of EMS providers. Crit Care 2012;16:R24.
6. Hubble MW, Brown L, Wilfong DA, Hertelendy A, Benner RW, Richards ME. A
meta-analysis of prehospital airway control techniques part I: orotracheal and
nasotracheal intubation success rates. Prehosp Emerg Care 2010;14:377–401.
7. Peterson GN, Domino KB, Caplan RA, Posner KL, Lee LA, Cheney FW. Management
of the difﬁcult airway: a closed claims analysis. Anesthesiology 2005;103:33–9.
8. Cook TM, Woodall N, Harper J, Benger J, Fourth National Audit Project. Major
complications of airway management in the UK: results of the Fourth National
Audit Project of the Royal College of Anaesthetists and the Difﬁcult Airway
Society. Part 2: intensive care and emergency departments. Br J Anaesth
2011;106:632–42.

9. Dunford JV, Davis DP, Ochs M, Doney M, Hoyt DB. Incidence of transient hypoxia
and pulse rate reactivity during paramedic rapid sequence intubation. Ann
Emerg Med 2003;42:721–8.
10. Crewdson K, Lockey DJ. Needle, knife, or device – which choice in an airway
crisis? Scand J Trauma Resusc Emerg Med 2013;21:49.
11. Warner KJ, Sharar SR, Copass MK, Bulger EM. Prehospital management of the
difﬁcult airway: a prospective cohort study. J Emerg Med 2009;36:257–65.
12. Breckwoldt J, Klemstein S, Brunne B, Schnitzer L, Arntz H-R, Mochmann HC. Expertise in prehospital endotracheal intubation by emergency medicine
physicians-Comparing ‘proﬁcient performers’ and ‘experts’. Resuscitation
2012;83:434–9.
13. Warner KJ, Carlbom D, Cooke CR, Bulger EM, Copass MK, Sharar SR. Paramedic
training for proﬁcient prehospital endotracheal intubation. Prehosp Emerg Care
2010;14:103–8.
14. Bisbal M, Jouve E, Papazian L, et al. Effectiveness of SAPS III to predict hospital
mortality for post-cardiac arrest patients. Resuscitation 2014;85:939–44.
15. Stiell IG, Nesbitt LP, Pickett W, et al. The OPALS Major Trauma Study: impact of
advanced life-support on survival and morbidity. CMAJ 2008;178:1141–52.
16. Stiell IG, Wells GA, Field B, et al. Advanced cardiac life support in out-of-hospital
cardiac arrest. N Engl J Med 2004;351:647–56.
17. Prekker ME, Kwok H, Shin J, Carlbom D, Grabinsky A, Rea TD. The process of
prehospital airway management: challenges and solutions during paramedic
endotracheal intubation. Crit Care Med 2014.
18. Brown CA, Cox K, Hurwitz S, Walls RM. 4,871 Emergency Airway Encounters
by Air Medical Providers: A Report of the Air Transport Emergency Airway
Management (NEAR VI: A-TEAM) Project. West J Emerg Med 2014;15:188–93.
19. Davis DP, Meade W, Sise MJ, et al. Both hypoxemia and extreme hyperoxemia
may be detrimental in patients with severe traumatic brain injury. J Neurotrauma 2009;26:2217–23.
20. Davis DP, Idris AH, Sise MJ, et al. Early ventilation and outcome in patients with
moderate to severe traumatic brain injury. Crit Care Med 2006;34:1202–8.
21. Davis DP. Should invasive airway management be done in the ﬁeld? CMAJ
2008;178:1171–3.
22. Davis DP. The need for standardized data reporting for prehospital airway management. Crit Care 2011;15:133.
23. Sollid SJM, Lockey D, Lossius HM. Pre-hospital advanced airway management
expert group. A consensus-based template for uniform reporting of data from
pre-hospital advanced airway management. Scand J Trauma Resusc Emerg Med
2009;17:58.

David Lockey a,b,∗
Institute of Pre-hospital Care, London’s Air
Ambulance, Barts Health NHS Trust, London E1 1BB,
UK
b North Bristol NHS Trust, Bristol BS16 1LE, UK
a

Hans Morten Lossius a,b
Department of Research and Development, The
Norwegian Air Ambulance Foundation, Holterveien
24, P.O. Box 94, N-1441 Drøbak, Norway
a

b

Field of Pre-hospital Critical Care, Network for
Medical Sciences, University of Stavanger, Kjell
Arholmsgate 41, Stavanger 4036,
Norway

∗ Corresponding

author at: Institute of Pre-hospital
Care, London’s Air Ambulance, Barts Health NHS
Trust, London E1 1BB, UK.
E-mail addresses: David.Lockey@nbt.nhs.uk,
djlockey@hotmail.com (D. Lockey).
1 May 2014

