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Introduction: Unsuccessful tracheal intubation is considered the most common
cause of anesthesia death or brain damage. This study delineates our experience
recommending modifications in the cricothyroidotomy technique .Methods: Thirty
emergency medicine residents of participated in a study performed on the human
simulator moulage in Skill Laboratory of Tabriz University of Medical Science. The
cricothyroid membrane was punctured using a 16-gauge cannula. Later, J guide wire
was advanced into trachea and standard 16-gauge intravenous cannula with a removable
needle stylet withdrawn after the puncture being dilated by a dilator. Consequently,
a cuffed tracheal tube (ID= 6) was introduced from the foramen. Results: From 30
residents, 18 residents performed cricothyroidotomy within 1 minute, 7 residents in 2
minutes and 5 residents failed to fulfill the procedure. Conclusion: Several studies
using cadavers and human simulators have demonstrated the pre-hospital feasibility
of this technique. However, descriptions of clinical pre-hospital experience with
percutaneous cricothyroidotomy are limited. This study shows that skill lab may help

residents to acquire techniques required in management of difficult airway.

Introduction
From the point of view of medical directors, adequate
training in the use of efficient and available alternate
airways is essential.!®* Maintenance of alternate airway
skills is of great importance due to their clinical use
occurring under urgent conditions.>* Both simulated
and practical experiences are required for training these
skills.>”
Training on live patients in controlled settings seems
quite desirable; however, for most alternate airways in
emergency conditions, this may not be practical. For
instance, elective cricothyroidotomy rarely occurs on the
operating room patients.’
Although, no clinical indications for alternate airway use
have been defined, it is practically recommended for the
alternate airways to be used following failed endotracheal
intubation (ETI) attempts or in situations where
endotracheal intubation attempts seem to be difficult or
impossible. “Difficult Airway” is defined as conditions
involving difficult airway anatomy, severe airway trauma,
or inadequate operator skill. This could be identified
before or after initial intubations attempts. In situations
where airway management difficulty is obviously beyond
the skill of the operator, it is recommended to consider
alternate airway management.®®

Difficult airway guidelines recommend only three
intubation attempts (insertion of blade) and any further
endotracheal intubation efforts should be discontinued.®?
Alternate airway use should be monitored by a
comprehensive quality assurance and quality improvement
programs involving emergent medical directors in
continuous quality improvement (CQI) activities.
All usage of alternate and salvage airways should be
documented based on “Recommended Guidelines for
Uniform Reporting of Data from Pre-hospital Airway
Management”.'°

It is highly recommended to maintain patient follow-
up including linkage to in-hospital course as the only
indicators of pre-hospital difficult airway management
complications.

Percutaneous cricothyroidotomy, first described as an in-
hospital alternate airway by Fischer, has been proposed in
the anesthesia literature for difficult airway management.’
Problems with tracheal intubation in spite of being
infrequent are the most common cause of anesthesia death
or brain damage.

We hypothesized that percutaneous dilatational
cricothyroidotomy might be performed in the failed or
difficult airway as an alternative as it seems to be simpler
than other alternatives.
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Materials and methods

Study Design

This study was a randomized controlled cross-over design
on human simulator moulage which was performed for the
first time in Tabriz University of Medical Science, Iran.

Study Setting

This study was held in skill lab of educational development
center (EDC) of Tabriz Medical University. Residents of
emergency medicine participated in this study.

Methodology of Study

The disposable percutaneous introducer kit consists of a
standard 16-gauge intravenous cannula with a removable
needle stylet (No- 16 blade), a translucent syringe, a
J-tipped 0.052 inch coated stainless steel guide wire, an
introducing dilator and lubricating gel.

STEP 1(Localization and perforation): Skin perforation
was performed at the lower edge of the thyroid cartilage in
cricothyroid cartilage. The trachea was punctured using a
standard 16-gauge intravenous cannula with a removable
needle stylet; as the needle was advanced into the tracheal
lumen air was aspirated with the syringe.

STEP 2(Insertion of J wire): The needle was pulled back
and the J tipped guide wire advanced into the tracheal
lumen.

STEP 3(Incision and Dilation): Cricothyroid membrane
was incised minimally and vertically in both sides of J
wire insertion for the purpose of dilator insertion facility.
The dilator was mounted on the guide wire.

STEP 4[Cuffed tracheal tube (ID= 6)]: In this step, the
dilator was withdrawn and cuffed tracheal tube was
inserted (ID= 6) through the foramen; later J guide wire
was extracted. Finally, tracheal tube was fixed in place
with tape.

STEP 5(Confirmation): Tracheal tube position was
checked by symmetrical chest rising and auscultation.

Data

The number of the attempts were recorded at the end of
first minute, second minute and if failed after 2 minutes.
The obtained data were compared between these residents.

Data analysis
The data were analyzed in SPSS 15.0 statistical package
and descriptive analysis was performed for all data.

Results

Thirty emergency medicine residents worked on the same
kind of human simulator moulage and the start and the
finishing times of the procedure were documented for
all of them. Eighteen residents finished the procedure
within the first minute, 7 residents in second minute and
5 residents failed to perform the procedure (Figure 1).
The mean time of procedure completion was 84.8+52.6
seconds (Median=59 seconds and Mode=58 seconds;
Figure 2).

Primary outcome was defined as successful cannulation; 3

of the participants failed this step requiring more time
for fulfilling the procedure. Secondary outcome included
needle insertion which was performed successfully by
all of the participants. Final proportion was successful
intratracheal insertion and subjective ease of insertion.
Two of participants failed and could not perform the
procedure properly.
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Discussion

Being used for over 45 years''"'2,open cricothyroidotomy
is a safe and rapid procedure; however, it does require
appropriate training.'*'® Cricothyroidotomy has been
studied in the hospital and emergency department settings
as both a primary and alternate airways for management
of difficult airway.'”'® Several trials have described
cricothyroidotomy use in the pre-hospital settings.!®' In
spite of being widely taught, the pre-hospital application
of cricothyroidotomy has been reported to be rare and
blamed for having significant complications and poor
outcomes, 162021

Some of the indications for cricothyroidotomy include oral
and maxillofacial trauma, suspected cervical spine injury,
and inability to perform endotracheal intubation because
of oral hemorrhage, emesis, or anatomy that obscures
visualization of the vocal cords. Cricothyroidotomy seems
to be relatively easy (relative to a tracheotomy) to perform
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for non-physicians or non-surgeons in the emergency
surgical airway access while minimal training is required.
Laryngeal pathology remains the solely most important
contraindication for cricothyroidotomy. Conditions
causing inflammation are its contraindications including
trauma, infection, and translaryngeal intubation.?
Percutaneous  cricothyroidotomy wuses a modified
Seldinger (guide wire) technique to facilitate location
and insertion of a tracheal tube through the cricothyroid
membrane. Commercially packaged kits contain the
equipment necessary to perform the procedure.?2%3
Being first described as an in-hospital alternate airway
by Fischer*, percutaneous cricothyroidotomy technique
is believed to have fewer complications than open
cricothyroidotomy.’** Percutaneous cricothyroidotomy
has been described in the anesthesia literature for difficult
airway management.*** It was not until 1992 that the use
of percutaneous cricothyroidotomy was first described
in the emergency department.’*® The pre-hospital use of
percutaneous cricothyroidotomy was proposed over a
decade ago.*® Several studies using cadavers and human
simulators have demonstrated the pre-hospital feasibility
of this technique.’**!*7 However, very limited descriptions
of clinical pre-hospital experience with percutaneous
cricothyroidotomy could be found.
Schumann et al. believed that it is important to train
residents with different methods of cricothyroidotomy in
cadavers in addition to training in mannequins to achieve a
higher level of efficacy in real-life situations.** Metterlein
et al. showed that wire-guided method is a more reliable
technique, being associated with fewer complications.
However, the direct puncture was faster to perform.
Whenever placed accurately, both devices would provide
sufficient ventilation.*® Aneeshkumar et al. reported that
with adequate prior training, it is a quick, simple and safe
procedure, resulting in no significant cardio-respiratory
complications and providing efficient ventilation in
emergency situations.*® In our study, we observed that
this procedure could be performed in emergency states so
easily and quickly.
Ciaglia et al. showed that percutaneous dilatational
method can be used with safety and speed.’’

Conclusion

In summary, several studies using cadavers and human
simulators have demonstrated the pre-hospital feasibility
of this technique. Descriptions of clinical pre-hospital
experience with percutaneous cricothyroidotomy are
limited, however this study shows that this method might
be considered as a new and simple way to overcome
difficult airway in emergent situations.

Ethical issues: The local ethics committee of Tabriz University of Medical
Sciences approved the study and all patients signed informed consent.
Confilict of interests: The authors declare no conflicts of interest.
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