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Structured approach to ultrasound-guided identification of the
cricothyroid membrane: a randomized comparison with the palpation
method in the morbidly obese
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and L. N. Hansen

Copenhagen, Denmark
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Editor—Correct identification of the cricothyroid membrane is
crucial in preparation for emergency airway management. How-
ever, the conventional method, inspection and palpation, has a
low success rate,1 especially in women (24–35%).2 We have previ-
ously described a structured stepwise method for ultrasono-
graphic identification of the cricothyroid membrane,3 4 in
which it is not necessary to see or palpate any landmarks on
the neck for successful identification. Themethod involves ultra-
sonographic identification of the trachea in the transverse plane,
rotating the transducer to the longitudinal plane, and identifying
the image of the anterior parts of the tracheal rings and the crico-
thyroid cartilage. Using its ability to cast a shadow on the ultra-
sound image, an i.v. needle is slid between the transducer and
the skin, without penetrating the skin, until it is immediately cra-
nial to the cricoid cartilage, thus indicating the cricothyroid
membrane (Fig. 1).

We tested the effectiveness of the stepwise approach in the
hand of airway-ultrasound naïve anaesthetists. After Ethics
Committee approval, written consent, and trial registration,
35 anaesthetists, with a mean of 6 yr experience in clinical

anaesthesia, completed a structured training programme con-
sisting of an e-learning module, followed by a 20 min lecture,
and 20 min hands-on training on live models. Subsequently,
the anaesthetists’ ability to identify the cricothyroid mem-
brane both with the palpation method and with ultrasonog-
raphy was tested in a crossover randomized-sequence test on
a morbidly obese female, height 166 cm, weight 125 kg, and
BMI 45.3 kg m−2.

Both attemptswere timed and videotaped. The timing started
when the finger or the ultrasound probe touched the skin of the
neck. With both methods, the anaesthetist was instructed to
place an i.v. needle (as a marker) transversely on the skin
where he or she found the cricothyroid membrane to be. When
the palpation attempt was completed, the examiner placed the
ultrasound probe longitudinally on the trachea so that the
exact location of the needle in relation to the cricothyroid mem-
brane could be verified. The two attempts were judged independ-
ently both by the examiner on site and, subsequently, by another
expert using only the video recording. The latter expert was
blinded to the examiner’s judgement.

Fig 1 Yellow shows the tissue–air border, themucosal lining in the trachea. The distal part of the thyroid cartilage (purple) is seen. The cricothyroidmembrane can

be identified by sliding a needle (used only as a marker) underneath the ultrasonography transducer from the cranial end until it casts a shadow (red line)

immediately cranial to the cricoid cartilage (turquoise). The green spot represents the reflection from the needle. Care is taken not to touch the patient with the

sharp tip of the needle.

Correspondence | 1003

Downloaded from https://academic.oup.com/bja/article-abstract/114/6/1003/253753
by guest
on 16 March 2018



When using the conventional digital palpation method, 13 of
35 anaesthetists (37%; 95% confidence interval, 21–55%)were able
to locate the cricothyroid membrane successfully within 2 min,
whereas the success ratewas 29 of 35 (83%; 95% confidence inter-
val, 66–93%) when the structured stepwise ultrasonography
method was applied (P=0.0008, McNemar’s test). This was
achieved in a median [range] of 18 [5–45] s for the 13 instances
of successful identification by palpation and in 48 [26–112] s for
the 29 instances of successful ultrasound-guided identification
of the cricothyroid membrane.

The results show that after a short dedicated teaching pro-
gramme and using a structured approach, anaesthetists can ob-
tain a significantly higher rate of successful identification of the
cricothyroid membrane than when they use their standard
method, palpation. However, it took 48 [26–112] s to do so,
which indicates that this method should be applied before man-
aging a difficult airway, and not once hypoxia is already present.

In all airway guidelines, the recommended ultimate escape is
oxygenation via the cricothyroid membrane. We should thus at-
tempt to identify this structure before induction of anaesthesia.5

Often this can be done by inspection or palpation alone, but for
use in the remaining patients, our results demonstrate that ultra-
sonographic identification using the structured stepwise

approach is applicable and that the technique can be learned in
a short time by ultrasound-naïve anaesthetists.
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French regional trauma network: the Rhone-Alpes example
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Editor–We read with great interest the special issue of the British
Journal of Anaesthesia dedicated to severe trauma care in the UK.1

The trauma system implemented in the British territory is re-
markable and this issue highlighted the need for worldwide im-
plementation of national trauma networks.

In France, regional networks for trauma care have been devel-
oped in the Rhone-Alpes region for a decade. RESUVAL (trauma
network of the Rhone Valley) and TRENAU (trauma system of
theNorthern FrenchAlps EmergencyNetwork) federate 40 hospi-
tals within a regional area (Drome, Rhone, Ain, Isere, Savoie and
Haute Savoie, France) and combine the American trauma sys-
tem’s organization and the French expertise in pre-hospitalmed-
ical care. In France, the Service d’Aide Medicale Urgente (SAMU)
and the Service Medical d’Urgence et de Reanimation (SMUR)
were created to face the poliomyelitis epidemic in the 1950s
and to provide pre-hospital medical care for trauma all over the
country. In practice, trauma care accounts for only 15% of all
pre-hospital emergencies, and a majority of the activity is repre-
sented bymyocardial infarction, stroke and cardiac arrest. Triage
algorithms based on medical assessment and management at
the scene have been proposed for patients with severe blunt
trauma.

The triage procedure integrates the initial assessment of the
trauma severity by pre-hospital physicians, the need for medical
facilities and the proximity of trauma centres. After medical as-
sessment, trauma patients are categorized into three levels of

severity according to criteria of injury severity and the response
of pre-hospital resuscitation. This triage procedure aims to
admit trauma patients to the most suitable trauma centre ac-
cording to their available facilities to avoid secondary potentially
harmful transfer.

Marked differences should be noted between the French and
the British traumanetworks. Evaluation by the pre-hospitalmed-
ical team is one of the hallmarks of the French trauma system.
The effects of pre-hospital medical management were recently
assessed in the French Intensive Care Recorded in Severe Trauma
(FIRST) study. In a cohort of 2700 patients with severe blunt trau-
ma, pre-hospital management with SMUR was associated with a
significantly reduced mortality on day 30 after the injury. Inter-
estingly, adjustments for the time delay fromaccident to hospital
admission marginally affected these results. Another advantage
of pre-hospitalmedical evaluation could be the rapid assessment
of trauma severity by ultrasonography to improve pre-hospital
triage. Another specific feature is the anaesthesiologist–intensivist
leadership in the trauma team at hospital admission.

The French regional network for trauma care developed in the
Rhone-Alpes region is a specific adaptation of the American trau-
ma system to the organization of pre-hospital medical care in
France. Because the effect of the trauma system on mortality
after severe trauma iswell documented, traumanetworks should
be implemented in all French territory. The British organization,
with its national networking, shows us the path.

1004 | Correspondence

Downloaded from https://academic.oup.com/bja/article-abstract/114/6/1003/253753
by guest
on 16 March 2018


