
Background

Cricothyrotomy consists in the creation of a percu-
taneous opening of the upper airway at the easiest and
most rapidly accessible level, i.e. the cricothyroid mem-
brane, through which a respiratory cannula is introduced
to be connected to the ventilatory system (1). This sur-
gical procedure was initially performed in the 20’s as al-

ternative to “high tracheostomy” that became rarely used
because of a subglottic stenosis after tracheostomy de-
scribed in 158 cases (1, 2). In the anesthesia literature,
cricothyrotomy is indicated for the management of the
so-called “difficult airways”, or “can’t intubate, can’t oxy-
genate” conditions, i.e. all those clinical situation, defined
by the American Society of Anesthesiologists in which
there is a lack of control of the airways due to either fail-
ure of oral/nasal endotracheal intubation or supraglot-
tic obstruction of the upper airway (3-5). Such situations
can be represented, especially in emergency, by anatom-
ical abnormalities of the airways, oral and maxillofacial
traumas, suspected cervical spinal injury, obesity, eme-
sis, oral hemorrhage, which obstruct the visualization of
the vocal cords (3-6). In such a scenario, cricothyroto-
my is the only procedure that allows re-establishing oxy-
genation quickly enough to prevent the consequences of
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cerebral hypoxia (7). Cricothyrotomy is not a definitive
method of airway control, therefore tracheostomy or en-
dotracheal intubation should be performed as soon as the
patient has been stabilized.

The current cricothyrotomy follows the original tech-
nique where instead of dividing the cricoid cartilage, en-
tering through the thyroid cartilage and the first tracheal
ring, one gets access to the airway through an incision
in the cricothyroid membrane, expanding the surgical
site and inserting a device into the airways (8). Several
commercial prepackaged kits are available that allow per-
forming an emergence cricothyrotomy, with or without
the Seldinger technique (9). Sometimes, the lack of op-
erators’ skills in the management of various device for
a cricothyrotomy can take place, impairing the intuba-
tion success and inducing complications (10-12). There-
fore, competence in this procedure, whose importance
has widely been acknowledged by the majority of recent
guidelines on difficult airway management, is essential
for all healthcare professionals who work in emergency
settings (13). As a consequence, implementation of spe-
cific training courses on cricothyrotomy has become a
fundamental need for all hospitals and medical facilities
that provide emergency care. Studies in the literature sug-
gest that, when cricothyrotomy is performed on man-
nequins, at least five attempts are necessary to success-
fully perform the procedure (14). Our study aimed to
delve into the issues related to cricothyrotomy training
through the evaluation of three different aspects: (i) the
teaching efficacy of a course intended for health pro-
fessionals involved in the management of the critically
ill patient in an emergency setting, designed to improve
cricothyrotomy skills; (ii) preference rates for two dif-
ferent commercially available cricothyrotomy kits, i.e.,
the Melker™ Emergency Cricothyrotomy Catheter set
(Cook Medical Inc., Bloomington, IN, USA) which in-
volves using the Seldinger technique (15), and the Quick-
Trach™ Emergency Cricothyrotomy kit (CRR Medical
Inc., St. Petersburg, FL, USA); and (iii) the learning skills
for each technique.

Materials and methods

Study participants
We enrolled 40 health professionals among physicians

(Anaesthesiologists, n=10, Anaesthesiology Residents,
n=10), paramedics (Professional Nurses, n=10) and Med-
ical Students attending the last year of Medical School (n=10),
all working in the Emergency Department (ED) of the “Poli-
clinico Umberto I” University Hospital, Roma Italy.

Study setting and design
The study was carried out at the Emergency De-

partment of the “Policlinico Umberto I” University Hos-

pital in Rome, Italy. We organized a 1-day course on
cricothyrotomy techniques that was divided into two ses-
sions: a first theoretical session during which a descrip-
tion of the procedure was provided and a second session
during which each participant practiced on a mannequin.
During the first part of the course different cricothyro-
tomy techniques and kits were illustrated with the help
of audio-visual training materials. Two cricothyrotomy
kits were used during the second, practical part of the
course: the Melker™ set and the QuickTrach™ kit (QT
kit). The Melker cricothyrotomy device requires the use
of a Seldinger technique, according to which the
cricothyroid membrane is pricked by a needle mount-
ed on the syringe (15). Through the needle, a guide wire
is introduced into the tracheal lumen, it widens the skin
by a scalpel and you slide over the guide wire the can-
nula mounted on the introducer dilator. Finally, the dila-
tor is removed with the guide wire and the cannula is con-
nected to the ventilation system. Using this technique,
cannulae of different sizes can be introduced into the tra-
chea from a minimum of 3.5 mm ID (internal diame-
ter) and 3.8 mm in length, to a maximum of 6 mm ID
and 7.5 mm in length. The QuickTrach™ kit, unlike
the previous one, does not require the endotracheal po-
sitioning of a guide wire; it uses a needle by which a large
hole is made on the cricothyroid membrane, the air is
aspirated, and the needle is removed, then a short and
flexible tube remains that will be connected with the ven-
tilation system (16).

Each participant performed a series of five cricothy-
rotomies with each technique, under the supervision of
an experienced tutor, as recommended (14, 17). Proce-
dure time for each attempt was measured with a stop-
watch and recorded. At the end of the practical session,
participants were invited to complete an anonymous ques-
tionnaire to express their satisfaction with the usefulness
and didactic content of the course, and to rate their pref-
erence for each cricothyrotomy technique (Supple-
mentary Table S1). Other information assessed by the
questionnaire included participants’ self-evaluation of their
knowledge and cricothyrotomy skills before and after the
course, previous attendance of similar courses and the
time they had been working in the Emergency Depart-
ment. Representatives of cricothyrotomy kits manufac-
turers were not involved in the organization of the work-
shop.

Statistical analysis
The Student t test and the analysis of variance (ANO-

VA) were used for testing differences between means.
A P value of less than 0.05 was considered statistically
significant. Data are presented as means ± SD. Statis-
tical analyses were performed using STATA software, ver-
sion 11 (STATA Corporation, College Station, TX,
USA).
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Results

Thirty-six questionnaires (90%) were completed out
of a total of 40. The analysis of answers revealed that
67% of those who filled the questionnaire had been
working at the Emergency Deparftment for more than
5 years. Only 30.56% of participants reported having
previously taken a course or workshop on cricothyro-
tomy. Subgroup analysis of the “Anaesthesiologists”
group (n=10) revealed that 70% of participants had been
working in the Emergency Department for more than
5 years, which is consistent with what observed in the
whole population considered. Forty percent of the anaes-
thesiologists reported having previously taken a course

or workshop on cricothyrotomy. Participants judged
their knowledge of cricothyrotomy techniques prior to
the course as “poor” in 58.3% of cases, “fair” in 33.3%
of cases, and “good” in only 8.3% of cases (Fig. 1). Of
note, none of the participants judged their knowledge
of the cricothyrotomy as excellent. Evaluation of the
five attempts of cricothyrotomy during the technical
course revealed that the mean procedure time for
cricothyrotomy on mannequins resulted 48.72 seconds
at first attempt (A1), 37.46 seconds at the second at-
tempt (A2), 33.10 seconds at the third attempt (A3),
30.07 seconds at the fourth attempt (A4) and 27.87 sec-
onds at the fifth attempt (A5) (Tab. 1). These results
indicated that the time of carry out cricothyrotomy de-
creased from the first to the fifth attempt. Data analy-
sis showed a statistically significant difference be-
tween the first attempt A1 and the fifth attempt A5,
estimating a confidence interval of 95% (48.7±21.9 and
28.9±13.7 seconds, respectively; p<0.0001), whereas the
difference between the fourth and the fifth attempt was
not statistically significant (p=0.32). As for the com-
parison between the two cricothyrotomy kits used, a
higher proportion (62%) of participants preferred the
Melker™ set rated as “excellent”, compared to the
QuickTrach™ kit rated as “excellent” in only 38% of
cases. Preference for the Melker™ set (70%) compared
to the QuickTrach™ kit (30%) was even more evident
among anaesthesiologists; moreover, in this subgroup,
the Melker™ set was rated as “excellent” in 60% of cas-
es while the QuickTrach™ kit was rated “good” in 60%
of cases. Regarding participants’ satisfaction, the over-
all rating of the whole course was “excellent” for 66.7%
and “good” for 33.3% of the attendees. Of note nobody
reported a “fair” or “poor” judgment for this question
(Fig. 3). Moreover, the provided theoretical and prac-
tical information were rated “very useful” for 94% of
the attendees and “useful” for only 6%. Finally, 60%
of participants judged their knowledge of cricothyro-
tomy techniques after the course as “excellent”, while
the 40% rated their knowledge as “good”.

168

C.E. Buonopane et al.

TABLE 1 - MEAN PROCEDURE TIME (SECONDS) FOR CRICOTHYROTOMY DURING 5 ATTEMPTS.

A1-A5: number of attempts.
Statistical test: means with the same letter have not statistically significant differences.
The statistical tests show that attempt A1 is statistically different from other results (A), and that attempts A4 and A5 have not statistically signi-
ficant differences between them and for this reason they are indicated by letter C.

Statistical test Mean No. Attempts

A 48.725 80 A1

B 37.463 80 A2

C B 33.100 80 A3

C 30.075 80 A4

C 27.875 80 A5

Fig. 1 - Graphic representation of the knowledge of cricothyrotomy techniques
by the enrolled personnel. The knowledge of cricothyrotomy before taking the
course was self-rated as Poor, Fair and Good and expressed as percentage.
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Discussion

Achievement of theoretical and practical knowledge
of different cricothyrotomy techniques is a fundamental
prerequisite for healthcare professionals who work in
emergency settings. In this light, implementation of
specific courses is pivotal for training these professionals.
All cricothyrotomy techniques, which rely on the use
of commercially available kits, can be divided into two
categories based on whether or not the Seldinger tech-
nique is used (9). The cricothyrotomy course held at
our Institution consisted of a 1-day theoretical session
followed by a practical session during which each par-
ticipant performed a series of five procedures on a man-
nequin by using two approaches, i.e. the Melker™ set
which involves the Seldinger technique, and the
QuickTrach™ kit, which does not rely on the use of
a guide-wire. Data obtained from participants were
quite homogenous across different professional cate-
gories. The course received high acceptance from par-
ticipants that mainly rated the theoretical and practi-
cal knowledge achieved during the course as “very use-
ful” for their professional activity. Cricothyrotomy per-
formed using Melker™ device received the highest rat-
ing, compared to the technique that uses the Quick-
Trach™. Among the subpopulation of anesthesiolo-
gists, more familiar with the Seldinger technique, this
preference was even more pronounced. Importantly,
the efficacy of such training programs was conclusively
deduced by the evidence of a significant reduction of
the execution time for the procedure between the first
and the fifth attempt in both performed methods. A

limitation of our study might be the use of mannequins
for practical cricothyrotomy training, which does not
replicate the complications and stress occurring in real-
life situations. However, the number of attempts al-
lowed for each participant with both techniques was
considered as an adequate training for learning and suc-
cessful performing cricothyrotomy in less than 40 sec-
onds, as recommended. Another limitation of the pres-
ent study might be the restricted number of enrolled
partecipants, however, in light of the high participants’
satisfaction and increased self-rating of cricothyroto-
my skills after the training, we believe that the course
will be easily repeated, for instance on a semestral sched-
ule, in the Emergency Department.

Conclusions

The present study provides evidence for the effica-
cy of training courses in Emergency Department aimed
at improving theoretical and practical cricothyrotomy
skills, highlighting the importance of implementing
cricothyrotomy courses to increase operators’ familiar-
ity with this rarely performed but potentially life-saving
procedure, to increase the intubation success and reduce
complications.
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Fig. 2 - Graphic representation of the participants’ degree of preference between
the Melker and QuickTrach kits during the course. The preference was mainly
assessed as excellent or good and expressed as percentage.

Fig. 3 - Graphic representation of the participants’ satisfaction concerning
the organization and content of the workshop. The satisfaction was asses-
sed as “useful” and “very useful” and expressed as percentage.
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