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Abstract

The study examined the intubation
manoeuvres performed by Piacenza local
health authority ambulance service nurses in
patients with sudden cardiac arrest of non-
traumatic origin. The study has a retrospective
observational design and analyzes all the intu-
bation manoeuvres performed by ambulance
service nurses in patients with non-traumatic
cardiac arrest between January 2010 and
December 2013. The success of the procedure
with subglottic tubes was 97.7% (P>0.60),
while it was 100% (P>0.50) with supraglottic
devices. The success rate of the procedures is
encouraging and the statistical analysis
showed that there are no significant differ-
ences between literature data and the experi-
ence of Piacenza ambulance system crews. An
increase in the use of supraglottic devices was
also observed. The results show that the
Piacenza ambulance service nursing staff has
a good level of skills and competence in
advanced airway management. A future devel-
opment of this ability could involve intubation
also in situations other than cardiac arrest
using specific medication.  

Introduction

In the field of critical patients, airway man-
agement represents a priority and fundamen-
tal phase of prehospital care. Both advanced
cardiac life support (ACLS)1 and (advanced
trauma life support (ATLS)2 suggest an
approach as proposed by the American College
of Surgeons in which phase airway (A)
involves the verification, recovery and mainte-
nance of respiratory tract patency in order to
guarantee adequate oxygenation and patient
ventilation. 

A number of good clinical practice and care-
giving guidelines have been published on
advanced airway management. The
Prehospital Airway Management Italian
Association (PAMIA) 2010 guidelines,3 which
were produced in Italy, put emphasis on cer-
tain aspects such as the indication, feasibility

and opportunity of airway intervention both
through tracheal intubation (TI) and extraglot-
tic devices. They advise attempting the appli-
cation of an endotracheal tube for a maximum
of three attempts before considering the use of
less invasive instruments such as extraglottic
devices that are used when intubation is diffi-
cult due to unusual patient anatomy or injury.

These indications must be in line with the
abilities, skills and experience of the operator
and team.  In Europe, the 2010 guidelines
issued by the European Resuscitation Council
(ERC)4 for patients with sudden cardiac arrest
identify intubation as the gold standard and
subjects undergoing the manoeuvre in emer-
gency conditions show a significant improve-
ment in oxygenation and other respiratory
parameters.5

At an international level, the 2010 American
Heart Association (AHA) guidelines for car-
diopulmonary resuscitation and emergency
cardiovascular care science6 guidelines stress
the importance of maintaining skills through
continuing training and an adequate caseload.
International data indicate that 43% of cardiac
arrests are subject to invasive airway manage-
ment, of which 14% with an endotracheal tube
and 86% with supraglottic devices.7

In Piacenza ambulance service, advanced
airway management is primarily performed by
the nurses on the six crews located throughout
the city and surrounding province. Within this
system, the medical staff on emergency vehi-
cles has been trained to perform this manoeu-
vre in various different training events con-
cerning the use of both endotracheal tubes and
extraglottic devices, especially laryngeal tubes.
The two methods have also been formalised
through the creation of dedicated procedures
contained in the institutional accreditation
system. 

The aim of this study was to investigate the
success rate and the choice between the two
methods. In order to compare homogeneous
data, the authors analyzed all intubations per-
formed by the Piacenza ambulance service
nurses on patients with non-traumatic sudden
cardiac arrest in extra-hospital settings
between 2010 and 2013.

Materials and Methods

The study had a retrospective design and
considered the reporting of advanced airway
management using endotracheal intubation
and the oral extraglottic method using laryn-
geal tubes. It involved the pre-hospital man-
agement of patients suffering from non-trau-
matic sudden cardiac arrest treated by
Piacenza ambulance service nursing crews.

Two teams are located in the urban area
(approximately 120,000 inhabitants) and trav-

el by medical/nursing cars and ambulance.
Four teams work throughout the rest of the
province (170,000 inhabitants), of which one
with a nursing car and the other by ambulance.
The period considered in this study was
between 01/01/2010 and 31/12/2013. Patients
intubated by doctors, trauma patients, those in
a coma and patients who were found in or
evolved toward cardiocirculatory arrest but
were ventilated with non-invasive methods
were excluded from the study.

The emergency service nurses had all been
trained on airway management in special
training events including practical work on
patient simulators and also, on occasions, in
the operating theater.

In line with the requirements of the region-
al accreditation model, airway management
was allocated the clinical competence of the
ambulance service and the various profession-
al figures were stratified into four levels in line
with their skill sets.8 The first stage concerned
professionals with modest skills or those who
were still training, the second concerned
skilled nurses, the third expert operators, and
the fourth very expert professionals able to
train others. 

In the method considered, the nurses were
allowed the freedom to decide whether to man-
age the patient by TI or extraglottic device. The
decision depended primarily on the operator’s
skill and the conditions of the patient in terms
of the expected difficulty in obtaining a patent
airway. 

Data was recorded on a dedicated form
(Table 1) in which, in addition to providing
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his/her personal details, the professional
nurse also indicated the type of intubation.
Correct device application was ascertained and
recorded on the form by the ambulance service
doctor when one subsequently arrived on the
scene of the event and by a Piacenza local
health authority emergency service doctor if
the subject was taken to hospital. On the con-
trary, if death was confirmed on site, the
healthcare continuity doctor or general practi-
tioner evaluated the outcome of the method
used. The forms are stored in the headquarters
of the Piacenza ambulance service.

Statistical analysis
For statistical analysis, the study population

consisted of all patients with non-traumatic
sudden cardiac arrest who underwent
advanced airway management by a local emer-
gency medical service nurse. Frequency distri-
butions were calculated as percentages.
Arithmetic mean (Ma) and standard deviation
(±SD) were used for central tendency meas-
urements. Categorical variable analysis was
performed using the chi-square test.
Statistical significance was expressed with
P<0.05.    

The primary outcome was therefore correct
tube positioning, whereas the secondary out-
come concerned the recording of the number
of applications and the type of instrument
used. The data were processed using
Microsoft® Office Excel 2003.

Results

The observation period was between
January 2010 and December 2013. Over this
period of time, a total of 221 subjects under-
went sub- or supraglottic intubation by the
Piacenza provincial emergency medical serv-
ice nurses, as shown in Figure 1. Eligible sub-
jects were all non-traumatic cardiac arrest
patients undergoing advanced airway manage-
ment, in total 209 (94.5%). Table 2 shows the
main characteristics of the study population.

Of the above patients, 180 (86%) underwent
tracheal intubation via the oral route, which
was successful in 176 cases (97.7%) as shown
in Figure 2 (P>0.60). In the 29 (14%) subjects
treated with a laryngeal tube, the procedure
was performed successfully in all 29 cases
(100%), as summarised in Figure 3 (P>0.50).

Discussion

The results of the study provided an exhaus-
tive picture of the advanced airway manage-
ment situation. The results concerning the
success rate for device application are particu-
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Table 1. Form for intubation database record.

                                                                                Answers

Name (nurse)                                                                   
Surname (nurse)                             
Date of intubation                           
Intubation type                            TI-LTI                                          LMI                                 Other 
Outcome of intubation            Positive                         Negative 
Medication                                         
Ambulance sevice tag                      
Certifying doctor                              
Progressive number                        
TI LTI, tracheal intubation-laryngoscopy and tracheal intubation; LMI, laryngeal mask insertion.

Table 2. Patients’ basic characteristics.

                                                                                   N                                    %

Gender                                                                                              -                       50.2 (females); 49.8  (males)
Defibrillatable cardiac arrest*                                                   13                                             6.20
Non-defibrillatable cardiac arrest°                                         196                                           93.70
Died on site                                                                                   141                                           67.40
Died in the emergency department                                          57                                            27.20
Admitted to general intensive care                                            8                                              3.80
Admitted to coronary intensive care                                         3                                              1.60
Mean age was 71.9±5.6 standard deviation. *Ventricular fibrillation-pulseless ventricular tachycardia; °asystolia-pulseless electrical activity. 

Figure 1. Study profile.
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larly interesting in that they are better than
those reported in literature. It should be noted
that all laryngeal tubes were positioned cor-
rectly.

The data analysis provides non-statistically
significant values, highlighting the absence of
differences between the elements recorded
and the scientific references adopted.

We can also see that during the study period
there was a constant increase in the use of the
rent your tubes, as shown in Figure 4. 

It is unknown whether this depends on the
difficulties estimated by the operator before
performing the manoeuvre, or by training
events that developed extraglottic device appli-
cation skills, or to the rapidity and ease-of-use
of these devices. 

As regards this latter aspect, scientific liter-
ature contains plenty of publications empha-
sising their favorable properties. A number of
scientific articles were found in the literature
review, such as one study conducted in Canada
evaluating the success of intubation per-
formed by paramedics without medication in
patients with a Glasgow Coma Scale score of 3.
The authors obtained results that were inferior
to those collected in the other studies consid-
ered and therefore concluded by stressing the
need for better training.9 Another article con-
cluded that in cardiac arrest patients airway
management with endotracheal tubes remains
the most appropriate choice.10 Intubation was
compared with the use of extraglottic devices,
and while some authors believe the latter to be
more efficacious,11 others claim they cannot be
considered superior to the more invasive
methods, but represent a valid alternative to
TI.12-14 Other researchers did not find any dif-
ference between the two methods in terms of
the neurological outcomes of patients surviv-
ing the sudden cardiac arrest.15 According to
certain researchers, the different methods of
basic and advanced airway management are
not related to patient survival and post-anoxia
consequences.7,16,17

The weak points in this study’s design (ret-
rospective) is characterised by a number of
intrinsic limitations, i.e. it is only possible to
process data already collected. The intubation
record sheets did not include the time required
to position the device chosen and the number
of attempts required. Moreover, there could be
information bias as both the person collecting
the data and the one processing it knew the
operators who performed the manoeuvres.

All episodes of invasive airway management
were systematically recorded throughout the
Piacenza area. Correct device positioning was
confirmed by doctors who had not been
involved in the life-support manoeuvres and
were therefore neutral in relation to the nurs-
es who performed intubation.

Conclusions

The recording of data concerning sub- and
supraglottic intubation showed that both
methods chosen by the Piacenza ambulance
service were fully successful.

The results obtained with the regular appli-
cation of endotracheal (97.7%) and laryngeal
(100%) tubes are particularly comforting con-
sidering that in emergency airway manage-
ment scientific results reveal that 5.3% of
manoeuvres are considered as difficult intuba-
tions,18 and of these 0.05% of patients cannot
be intubated or ventilated.19

Nevertheless, the training system for the
method considered proved to be extremely

effective. As indicated in the specific require-
ments of the institutional accreditation sys-
tem, the minimum invasive airway manage-
ment expected of local emergency service
nurses concerns the use of supraglottic
devices.18

Remaining within the context of regional
certification, it could be appropriate to divide
the various professional figures into their cor-
responding skill levels. The first and second
grades could be expected to be skilled in the
use of extraglottic devices, whereas the follow-
ing two classes could be expected to perform TI
correctly.

Given the good results obtained, the use of
medication could be considered in order to
favor tracheal intubation manoeuvres also in
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Figure 2. Outcomes of endotracheal intubation.

Figure 3. Outcomes of laryngeal tube intubation.

Figure 4. Tracheal intubation:extraglottic device ratio.
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patients presenting reflexes and resistance,
such as for example patients with post-trau-
matic conditions. As suggested by certain
papers, the use of opioids and benzodiazepines
could be suited to the above.20 These medicinal
products are easy to use as they can be readily
displaced by their corresponding antagonists if
adverse events occur. In connection with this,
the Piacenza ambulance service recently
developed a specific care procedure.
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