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Th
rehospital intubation in cardiac arrest:

Advanced pre-hospital airway management is a rapidly evolving
nd controversial area. The paper by Wang et al. published in this
ssue of the journal further adds to that debate.1

Wang and colleagues are to be congratulated on reporting such
large dataset, and adding significantly to the body of knowledge.
hey have documented the prehospital use of tracheal intubation
nd alternative airway devices in 16 American states in 2008. A full
ange of clinical conditions were included but the majority were in
ardiac arrest, providing important information about this group of
atients.

Tracheal intubation has been used in pre-hospital cardiac arrest
ince the 1970s, and has become known as the “gold standard”
f care. However, it must be remembered that when this practice
egan there were no readily available supraglottic airway devices,
nd the only real alternative to tracheal intubation was bag-mask
entilation.

Recently, several publications have suggested that tracheal intu-
ation may not be the best technique for pre-hospital airway
anagement in cardiac arrest.2 The reasons to suggest this are
ulti-factorial, and well highlighted by this paper.
Tracheal intubation is a highly technical skill, with a learning

urve of up to 60 procedures.3 In addition, skill fade will occur
hen there is a lack of regular exposure to the procedure: EMS
roviders in the UK perform tracheal intubation between 1 and 4
imes annually.4 This rate of exposure is supported by the find-
ngs of Wang and colleagues, with intubation attempted once
n every 225 patient care episodes. An EMS provider attending
000 patients annually will therefore attempt intubation only four
imes.

Some EMS systems make provision to increase exposure by lim-
ting the skill to smaller teams who are selectively tasked to such
vents; the German Notarzt system and recently introduced “crit-
cal care paramedics” in the UK are examples of this. However the
nevitable consequence is that general EMS providers will lose the
kill, and it is hard to identify a way of increasing exposure of all
roviders except through simulation or placement in other set-
ings (e.g. hospital operating theatres) which is expensive and often
ogistically challenging.

Tracheal intubation can provide very effective ventilation if
erformed correctly, but is associated with a number of major
omplications. The most important is unrecognised oesophageal
ntubation, rendering the patient effectively apnoeic until the situ-
tion is identified and rectified. An oesophageal intubation rate of

.5% was reported in this study, with immediate recognition in the
ajority of cases. However the self-reporting methodology makes

his a likely underestimate, and other papers suggest higher rates
f unrecognised non-tracheal intubation.5 This remains an impor-
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e debate continues

tant risk, particularly whilst capnography is not universally used to
confirm placement.

Other complications of tracheal intubation such as hypoxia,
aspiration and bronchial intubation are also known to occur, but
in this study their frequency is hard to estimate since they are
not listed by airway device. Nevertheless, by far the most common
complication is failure to insert the device.

Failure to insert a tracheal tube during cardiac arrest has a
number of implications. It implies that there have been multi-
ple attempts to instrument the airway with resultant trauma,
and also implies a period of limited ventilation whilst each
attempt takes place. During out of hospital cardiac arrest a very
real concern is that intubation causes a marked pause in chest
compressions.6 Recent resuscitation guidelines have emphasised
further the importance of effective chest compressions and min-
imising any interruption in these.7 As any intubation can lead to
lengthy pauses in chest compressions it is likely that a failed intu-
bation attempt will have a major impact on the effectiveness of
resuscitation.

The success rate of tracheal intubation in Wang’s study is 78%.
Whilst this is lower than other reports, most pre-hospital stud-
ies have intubation success rates below 90%.8 A failure rate of
10–25% in a rarely performed skill raises considerable concern,
particularly when the success rate of tracheal intubation is so
much better within the controlled environment of the Emergency
Department.9,10

What is encouraging from Wang’s paper is the use of supra-
glottic airway devices. Tracheal intubation was attempted more
than four times as often as all alternative devices combined, but
their use is likely to have increased further since 2008. Wang and
colleagues report on the use of the combitube and oesophageal
obturator devices, which are not truly supraglottic but showed
success rates of 83.6% and 84.6%. They also report the use of the
laryngeal mask airway in over 500 patients, which is a significant
series. The success rate of 95.3% is excellent, and consistent with
other pre-hospital series.11 There is increasing evidence that the
classic laryngeal mask airway is not the easiest device to use in the
pre-hospital environment, and alternate devices such as the iGEL
(Intersurgical, Wokingham, UK) or LMAsupreme (Intavent Orthofix,
Maidenhead, UK) may be more appropriate, although comparative
trials are currently unavailable.12,13

Whilst the work of Wang and colleagues benefits from reporting
a very large number of procedures it is inevitably subject to signif-

icant quantities of missing data and the biases of self-reporting;
problems that the authors thoughtfully consider in their paper.
High quality prospective trials are still urgently required in this
area.

dx.doi.org/10.1016/j.resuscitation.2011.02.001
http://www.sciencedirect.com/science/journal/03009572
http://www.elsevier.com/locate/resuscitation
dx.doi.org/10.1016/j.resuscitation.2011.02.001


3 tion 8

c
H
i
f
s
s

i
U
u
a
t
c
p
s
U
s
a

m
p
i
w
t
f
t
o
s
fi
u

R

1

1

1

1

1

1

1

Medicine, University Hospitals, Bristol, UK.
68 Editorial / Resuscita

So what is the way forward? One option would be to remove tra-
heal intubation from the skill set of all pre-hospital practitioners.
owever this would take no account of situations where tracheal

ntubation may be advantageous, especially for long distance trans-
ers and the use of drug assisted intubation in highly managed
ystems, for which a recent study reports a survival advantage in
everely brain injured patients.14

In cardiac arrest, however, the case for abandoning tracheal
ntubation is more compelling, and has been recommended in the
K.15 There would appear to be little doubt that in the majority of
rban pre-hospital cardiac arrests, with rapid transfer times, the
irway may be swiftly and successfully managed with a supraglot-
ic airway device, reducing both complications and interruptions in
hest compressions. It would also seem reasonable to suggest that a
rocedure performed less than five times annually will be subject to
ignificant skill fade. In response, the College of Paramedics in the
K has provided a cogent argument for an alternative approach,

uggesting that enhanced training, exposure and equipment will
ll act to improve success rates.16

Compromise could be achieved if the majority of EMS providers
anage the airway with a supraglottic airway device, and are

rovided with adequate initial and refresher training. Tracheal
ntubation could then be limited to a smaller group of clinicians

ho are specifically tasked to patients who are likely to benefit from
his intervention, and who perform the procedure with sufficient
requency to maintain competence within a highly managed sys-
em that actively monitors success rates, complications and patient
utcomes. Concentrating the management of cardiac arrest within
maller groups of EMS providers is likely to have additional bene-
ts by improving the overall quality of patient management, and
ltimately the survival of these individuals.
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