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EditordFaster cricothyroidotomy reduces the risk of hypoxic

injuries in ‘can’t intubate, can’t oxygenate’ (CICO) events.1e4

Localisation of the cricothyroid membrane is necessary to

accomplish cricothyroidotomy.1,3 Localisation of the

cricothyroid membrane is ideally performed before induction

of anaesthesia, but it may have been omitted (e.g. if not

suspected it might be necessary, or if time-critical surgery

prevented the opportunity).4,5 Localisation by palpation of

landmarks, if performed, is usually inaccurate in obese

females.6,7 Ultrasonography, despite being slower, has higher

accuracy, and is now considered feasible to use during an

airway emergency.4,7,8 We tested if a new two-level transverse

airway ultrasonography technique to localise the cricothyroid

membrane is faster than the current fastest ultrasonography

technique, the ‘transverse-airline-cricoid-airline’ (TACA)

technique, in obese females.4 Accuracy of both techniques was

also assessed and compared.

The two-level technique involves placing the transducer

transversely on the midline of the neck, aiming to start the

scan at the thyroid cartilage, then scanning caudally until

confidently overlying the cricothyroid membrane (Fig. 1). The

TACA technique is initially the same as the two-level tech-

nique, but then continues scanning caudally until overlying

the cricoid cartilage and then scans cephaladly until confi-

dently overlying the cricothyroid membrane.4,9,10

After trial registration (ACTRN12617001131347), ethics

committee approval (UTas H0016662), and written informed

consent, a randomised, observer-blinded, crossover trial was

performed at the University of Tasmania’s Launceston Clinical

School on September 7 and 8, 2017. Transverse airway ultra-

sonography was performed by 26 trained senior medical stu-

dents to identify the cricothyroid membrane using both
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techniques on one of three obese female volunteers with BMIs

of 34.4, 41.5, and 36.8 kg m�2, who were scanned by a total of

nine, nine, and eight students, respectively. Each student

performed the two techniques following a randomised cross-

over design. Observers who measured speed and accuracy

were blinded to which technique was used.

Students were airway-ultrasound naı̈ve before receiving

basic structured training (of comparable complexity to that

in similar studies) to learn these techniques.8,11 A 30 min

instructional session covered basic ultrasound physics,

machine familiarity, front of neck airway anatomy, and

how to perform the two techniques (including with practical

demonstrations).12 Each student then received supervised

practice by performing each technique on two other

students.

The research day followed the training day. At no point did

any student attempt to locate the cricothyroid membrane by

palpation. Each student performed their initial scan using the

technique theywere randomised to on one of the obese female

volunteers, then left the scanning room. At least 10 min

passed before they returned and crossed over to perform the

other technique on the same volunteer. Scan times were

measuredwith a stopwatch that was started when the student

said ‘start’ (when the transducer contacted the neck) and

stopped when the student said ‘done’ (when they considered

the cricothyroid membrane localised). Upon scan completion,

the image displayed was saved, and accuracy was assessed by

the presence, or not, of the cricothyroid membrane (noted

using the air-tissue border of the cricothyroid membrane) on

the image.4

The mean speed of the two-level technique (18 s) was

significantly faster than that of the TACA technique (25 s),
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Fig 1. Transverse airway ultrasonography for cricothyroid

membrane localisation. The two-level technique: f/h. The

TACA technique: f/h/l/h. (a) Thyroid cartilage (the starting

point of both techniques as it is relatively easy to locate because

of its size and shape) shown on a gross anatomy diagram of the

larynx; (b) cricothyroid membrane; (c) cricoid cartilage; (d) ul-

trasound transducer; (e) skin; (f) transverse plane cross-

sectional view of the thyroid cartilage as seen with ultraso-

nography; (g) vocal cords; (h) air-tissue border of the cricothy-

roid membrane; (i) strap muscles; (j) distal-lateral edges of the

thyroid cartilage (which often overlap the cricothyroid mem-

brane laterally, but not anteriorly); (k) air-tissue border of the

cricoid cartilage; and (l) cross-sectional view of the cricoid

cartilage. The arrow on the ultrasound image indicates the air-

tissue border of the cricothyroid membrane.
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(mean difference 6.9 s, 95% confidence intervals 2.5e11.3 s,

P¼0.0023). The accuracy rate at 27 s (scan duration estimated

to still allow cricothyroidotomy by stab incision before hyp-

oxic injuries occurred in pre-oxygenated obese female pa-

tients) was significantly higher for the two-level technique

(15/26, 58%) than the TACA technique (11/26, 42%), (time-to-

event analysis, P¼0.009). Overall accuracy rates for the two-

level technique (17/26, 65%) and the TACA technique (19/26,

73%) were not significantly different (logistic regression,

P¼0.49).

During CICO events, the Difficult Airway Society (DAS)

recommends scalpel cricothyroidotomy by stab incision, but

only when the cricothyroid membrane can be accurately

localised by palpation.1 However, in obese female patients,

palpation of the cricothyroid membrane has up to 100% inac-

curacy (yet inaccuracy may not be recognised).6e8 When the

cricothyroid membrane is recognised as impalpable, the DAS

recommends scalpel cricothyroidotomy starting with an

incision of up to 10 cm followed by blunt dissection to firstly

locate the membrane.1 It is now feasible, though, that ultra-

sonography could be used for membrane localisation,

including during an airway crisis (with a machine kept on,

with gel available, and positioned nearby the airway at in-

duction).4 During airway crises, the two-level ultrasonography

technique would likely provide fast and accurate localisation

of the cricothyroid membrane, thereby allowing efficient

scalpel cricothyroidotomy by the stab incision method in

many obese female patients. In the clinical environment, if

difficulty locating the cricothyroid membrane is encountered

with the two-level technique, then conversion to the TACA

technique, the ‘string of pearls’ technique, or even open

dissection (as per the DAS guidelines) is justified.1,4

Simple randomisation, combined with one scanning par-

ticipant’s error (unintentionally performing scans in reverse

order to allocation) resulted in more scanning participants

performing the two-level technique for their initial scan (16/

26, 62%) than the TACA technique (10/26, 38%). Although at

least 10 min elapsed before crossover, there is potential for

recall bias favouring the TACA technique’s speed and accuracy

in this study because of this skewed distribution. Accuracy

measurement bias may exist because of only a single accuracy

observer assessing only two dimensional images, although

(because of blinding) any accuracy bias was applied evenly

across both ultrasonography techniques. Measurement biases

could also have been introduced by mild variations in obese

female volunteers’ neck positions and students’ transducer

angles. The educated estimation that a scan duration of �27 s

would allow cricothyroidotomy before hypoxic injuries occur

errs on the side of caution, though is not yet validated andmay

never be validated because of the rarity of CICO events.

In conclusion, ultrasound-guided localisation of the crico-

thyroid membrane using the two-level technique was faster

than using the TACA technique, with similar overall accuracy.

Therefore, the two-level technique may assist clinicians to

reduce the time from the declaration of a CICO emergency

until the successful performance of cricothyroidotomy (and

subsequent re-establishment of oxygenation) in obese female

patients, thereby reducing the risk of hypoxic injuries.
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