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BACKGROUND: We compared two emergency cricothyroidotomy kits designed to
avoid lesions during insertion, one based on the Seldinger technique (ST), the other
based on the concept of a mechanical detection of the posterior wall of the larynx,
with regard to insertion time, success rate, and complication rate.

METHODS: Cricothyroidotomy was performed under fiberoptic control in 40 human
cadavers embalmed according to Thiel’s technique. The set chosen for use was
randomized: new technique (NT) or ST. Duration of the procedure, success rates,
and incidence of laryngeal injuries were compared. Traumatic lesions observed
with the fiberoptic bronchoscope were anatomically confirmed after dissection.
RESULTS: The two groups had comparable epidemiological and anatomical records.
Cricothyroidotomy was performed faster with the NT than with the ST (median 54
vs 71's, P = 0.01). Failure rates were comparable between groups (4 vs 1, P = 0.34),
and there were fewer major complications in the posterior tracheal wall with the ST
(0 vs 8, P = 0.003). In the ST group, only minor punctiform lesions of the posterior
trachea wall were observed in four cases.

CONCLUSIONS: In this model, despite a shorter insertion time, the NT produced more
lesions and more failures than the ST.

(Anesth Analg 2008;106:182-5)

Transtracheal oxygenation through the cricothyroid
ligament is one of the recommended techniques in
“cannot intubate-cannot ventilate” patients.'”* A new
cricothyroidotomy device, based on the concept of
mechanical detection of the posterior wall of the
larynx, has recently been developed. The purpose of
this study was to compare, on cadavers, this new
device to the device based on the Seldinger technique
(ST).>7

METHODS

The study was conducted in the Anatomical Labo-
ratory of the University of Graz (Austria). Two skilled
anesthesiologists trained to perform cricothyroid-
otomy on manikins using both devices® were assigned
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to perform cricothyroidotomies using the new tech-
nique (NT) (Portex Cricothyroidotomy Kit, PCK®) or
the ST in human cadavers preserved according to
Thiel’s embalming technique.”'® Opaque sealed enve-
lopes were opened just before the procedure, and each
cadaver was randomly assigned to one group: the NT
group (with the PCK [Fig. 1]) or the ST group (with the
Melker kit [Fig. 2]). For each cadaver, epidemiological
data (age, sex) and morphometric data (Body MA
Index, neck circumference, thyromental distance, the
difficulty to manually identify the cricothyroid liga-
ment, and the Cormack and Lehane score [laryngos-
copy with a Macintosh blade No. 3]) were recorded by
a third anesthesiologist for all cadavers."! Tracheal
traumatic lesions were observed using a fiberoptic
bronchoscope (inserted in the larynx before each pro-
cedure), analyzed after the procedure by the three
anesthesiologists, and then anatomically confirmed
after dissection performed by an anatomist while the
device was kept in place. Duration of the procedure
(measured from the incision or puncture of the skin to
the inflation of the tube cuff), success rates, and
incidence of laryngeal or tracheal injuries were also
compared. A procedure was considered successful if
the device was placed in the correct position, as
confirmed by fiberoptic bronchoscope, and the proce-
dure lasted <5 min.

In the present study, we could include a maximum
of 40 human cadavers. Because an a priori calculation
of the number of subjects was not possible, we esti-
mated the minimum differences that could be de-
tected using this sample size. Assuming a median
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Figure 1. The PCK set.
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duration of 70 s, a failure rate of 5% and a complica-
tion rate of 15% in the reference group (ST group), an
arisk of 0.05 and a B risk of 0.20, we estimated that we
could detect a decrease to 60 s in the median duration,
an increase to 40% in the failure rate and an increase to
55% in the complication rate (Nquery Advisor, Statis-
tical Solutions, Corke, Ireland). Data are expressed as
mean value * sp, or median and 95% confidence
interval when the distribution was not normal. The
normality of the distribution of the variables was
verified using Kolmogorov’s test. The comparison
of two means was performed using Mann and
Whitney’s test, and the comparison of proportion
was performed using Fisher’s exact method. All P
values were two-tailed, and P values <0.05 were
considered significant.

RESULTS

Forty cadavers were used for this study. The two
groups, each with 20 cadavers, were comparable in
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terms of age, sex, Body Mass Index, anatomical records,
and Cormack and Lehane Score (Table 1). The cricothy-
roid ligament was easy to locate, and this maneuver
required more than 10 s only once in the NT group and
three times in the ST group (not significant). The inser-
tion time was shorter in the NT group than in the ST
group (median, 54 vs 71s, P = 0.01). We recorded more
failures in the NT group than in the ST group, but the
difference was not significant (Table 2) (4 vs 1, P = 0.34).
However, in the NT group, all failures were due to the
wrong position of the device, whereas the only failure in
the ST group was associated with a procedure that had
lasted more than 5 min with an appropriate final posi-
tion of the device. There were significantly fewer major
laryngeal or tracheal complications in the ST group than
in the NT group (0 vs 8, respectively; P = 0.003) (Table 2).
We observed only four minor punctiform lesions in the
ST group, but major lesions in eight cases in the NT
group, including perforations of the posterior wall of the
trachea in four cases.
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Figure 2. The Melker set.

Table 1. Main Characteristics of the Cadavers

Melker PCK
group group
Variable (n = 20) (n = 20)
Men 12 (60%) 12 (60%)
Women 8 (40%) 8 (40%)
Age (yr) 81+15 77 + 12
Body Mass Index (kg/cm?) 218 £2.7 232 *31
Cervical circumference (mm) 42.0 =49 425 5.2
Tracheal anteroposterior 17.8 =24 19.1 =34
diameter (mm)
Thyro-mental distance (cm) 7.0x09 7.0+ 0.8
Cormack and Lehane score
1 18 (90%) 19 (95%)
2 2 (10%) 1 (5%)

Data are expressed as mean = sp or number (percentages). No significant differences
between groups.

Table 2. Comparison of the Two Studied Groups

Melker PCK
group group
Variable (n = 20) (n = 20) P
Procedure duration (s) 71[60-92] 54 [47-68] 0.01
Number of failures 1 (5%) 4 (20%) 0.34
Complications
Minor 3 (15%) 0 (0%) 0.23
Major 0 (0%) 8 (20%) 0.003
All types 3 (15%) 8 (40%) 0.11

Data are expressed as median [95% confidence interval] or number (percentages).

DISCUSSION

In our study, cricothyroidotomy performed with
the NT was faster than with the ST. A mean duration
of 49 s was reported for the NT in an unpublished
study in 10 cadavers (A Patel: Evaluation of a New
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Emergency Cricothyroidotomy Device in 10 Cadavers.
Difficult Airway Society annual Scientific Meeting.
2004). When comparing the ST and the “surgical
approach” (related to the NT because the PCK is
inserted through an incision with a surgical blade), the
ST lasted longer due to the required introduction of a
guidewire before insertion of the cannula."?

Previous studies comparing other devices have
used plastic manikins, animals, various kinds of em-
balmed cadavers, and live patients. Depending on the
model, the success rate of the cricothyroidotomy var-
ies. Johnson et al.'® reported an 86% success rate for
cricothyroidotomy by “surgical approach” and a 73%
rate with percutaneous devices. A 100% success rate
with the standard Melker kit was reported in plastic
manikins,'* whereas a similar high success rate of 92%
was observed with the cuffed Melker device."> On
fresh cadavers, Eisenburger et al.'> had a lower (60%)
success rate using ST, but Schaumann et al.'® reported
an 88% rate in 200 cadavers. Our study recorded a
success rate of 95%. Tissue elasticity and neck rigidity
of the cadavers and the experience of the operators
may be among the many possible explanations for
such differences. Concerning the new device, no con-
sistent data are available in the literature, and we found
a nonsignificantly lower success rate of 80%. This global
success rate could be considered acceptable when com-
pared with the global success rate of the Seldinger
device. The 5-min duration limit was chosen arbitrarily,
considering the fact that such a technique should be
performed rapidly to avoid prolonged apnea.

Both the number and the severity of the lesions
observed were lower with the ST than with the NT.
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There are various reasons for this finding. First, the ST
does not require any contact between the needle and
the posterior wall of the larynx. In the NT, this contact
is recommended, and turned out to be responsible for
the lesions we encountered. Second, the guidewire
may avoid a possible dissection of the posterior wall
of the trachea, whereas in the NT there is no way to
confirm the correct position of the device. Third, the
curved form of the Melker directs the device prefer-
entially in the caudal direction and avoids any contact
with the posterior wall of the trachea, whereas the
rectilinear and rigid PCK does not. In our experience,
the smaller diameter of the cuffed Melker device
makes it easier to insert than the PCK. In anesthetized
dogs, Abbrecht et al.'” established a linear correlation
between insertion force and device diameter, and the
incidence of complications.

CONCLUSION

In a human cadaver model, despite requiring a
shorter time to achieve the cricothyroidotomy, the NT
using mechanic detection of the posterior wall of the
larynx was responsible for more lesions and more
failures than the standard set in which cricothyroid-
otomy was based on the ST.
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