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Use of capnography to
confirm correct tracheal
intubation during cardiac
arrest

In response to the comments made by

Edwards et al. [1], we would like

to clarify the role of capnography

during cardiopulmonary resuscitation

(CPR). We disagree with the state-

ment attributed to the Advanced

Paediatric Life Support (APLS) Man-

ual 5th Edition: ‘‘… that the absence of

a waveform is more likely to be due to

absent or very poor pulmonary perfusion

than to tube misplacement’’. An exten-

sive review of the topic was under-

taken as part of the 2010 International

Consensus on CPR Science and the

associated treatment recommendation

was for waveform capnography to be

used to confirm tracheal tube position

in cardiac arrest [2]. In the better of

the two studies supporting the use of

capnography in cardiac arrest, there

was 100% sensitivity and 100% spec-

ificity in identifying correct tracheal

tube placement among 246 cardiac

arrest patients (including four oesoph-

ageal tube placements) [3]. Three

studies have shown an overall 64%

sensitivity and 100% specificity in

identifying correct tracheal tube

placement using capnography after

pre-hospital cardiac arrest [4–6].

However, in all of these studies,

attempted intubation was delayed

until the patient was admitted to the

emergency department, which was at

least 30 min after the onset of cardiac

arrest. After prolonged cardiac arrest,

pulmonary blood flow is considerably

reduced, even with high quality

CPR, and this would account for

failure to detect exhaled carbon diox-

ide (CO2) despite a correctly placed

tracheal tube.

When intubation is undertaken

within 30 min of cardiac arrest, failure

to detect exhaled CO2 using wave-

form capnography during CPR indi-

cates that oesophageal intubation is

very likely.

These findings are not of only

academic importance. Of the 184

reports submitted to the 4th National

Audit Project of the Royal College of

Anaesthetists and Difficult Airway

Society (NAP4) there were 11

involving oesophageal intubation [7,

8]: four from theatres; four from

intensive care; and three from the

emergency department. There were

two common scenarios: first, an un-

recognised oesophageal intubation

was followed by cardiac arrest due

to hypoxia; and second, a different

primary airway event led to profound

hypoxia and in response to this,

tracheal intubation was performed at

the time of cardiac arrest but resulted

in unrecognised oesophageal intuba-

tion. In some cases, capnography was

not used, but in several it was in use,

and the flat capnograph trace was

considered to be due to cardiac arrest.

Six of these 11 (55%) patients died,

compared with 32 (18%) of the other

173 patients reported to NAP4.

During CPR, an attenuated cap-

nography trace is seen (Fig. 5). The

absence of expired CO2 (and hence a

flat capnograph trace) during ventila-

tion of the lungs can occur in only

two circumstances: i) the lungs are

not being ventilated (e.g. misplaced

tracheal tube or completely blocked

airway); or ii) the pulmonary arteries

are not being perfused (a massive

pulmonary embolus, cardiac arrest

without CPR or a dead patient). In

the setting of CPR, all caregivers

should assume a flat capnograph is due

to a misplaced or blocked tube.

The message is simple: do not

assume that failure to detect CO2 is

because of cardiac arrest.
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Anaesthetists and apps:
content and contamination
concerns

We thank Dasari et al. [1] for high-

lighting the popularity and putative

benefits of iPhone (Apple Inc., Cuper-

tino, CA, USA) medical applications

(apps) in anaesthetic practice. How-

ever, two issues warrant further atten-

tion. Firstly, accessing apps requires

the presence of mobile communica-

tion devices (MCDs) in the operative

environment and secondly, the valid-

ity and reliability of some unregulated

medical apps may be questionable.

In the clinical environment, MCDs

are a reservoir of bacteria known to

cause nosocomial infections and can

cause contamination of user’s hands [2,

3]. In a previous study, 11.5% of

healthcare workers’ MCDs in operat-

ing theatres were contaminated by

pathogenic bacteria, and 84.8% of

healthcare workers had never cleaned

their MCD [4].

Jeske et al. [3] reported the high

rate of bacterial contamination of

anaesthetists’ hands after a 1-min

telephone call using a MCD in the

operating theatre. Furthermore, doc-

tors using medical apps during patient

care may be less likely to perform

hand hygiene before contact with the

patient, thereby increasing the risk of

bacterial transmission.

Given the widespread use of MCDs

in the clinical environment, restricting

their use in operating theatres and

intensive care units is unlikely to be

practical. However, education regard-

ing hand hygiene and the use and

effective decontamination of MCDs

(e.g. 0.5% chlorhexidine ⁄ 70% isopro-

pyl alcohol wipes) could assist risk

reduction [4].

Secondly, in a recent review of 111

apps related to pain control, there was a

low level of healthcareworker involve-

ment in their development and con-

tent. Whilst many apps promised

assistance with pain relief, many had

no concern for the product’s effective-

ness or adverse effects [5]. The lack of

medical apps regulation means that for

many, thevalidityandreliabilityof their

content is currently unknown. Re-

cently, the US Food and Drug Admin-

istration stated that it would urgently

investigate the need for regulation,

with the aim to reduce medical errors

through the use of technology [6].

We believe guidelines regarding the

use of MCDs and medical apps in

operating theatres are urgently re-

quired. More work is needed to enable

us to make informed decisions about

the risks and benefits of this trend in

technology.
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