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Next generation in ultrasound imaging to assess upper
airway
Miguel �Angel Fernandez-Vaquero a,b,*, Ernesto Delgado-Cidranesc, Robert Greif d,e
a Department of Anesthesiology and Critical Care, Clinica Universidad de Navarra, Madrid, Spain
b Learning, Teaching, and Investigation Difficult Airway Group (FIDIVA), Madrid, Spain
c Advanced Pain and Gynecology Research International Center (CIMEG), Madrid, Spain
d Department of Anaesthesiology and Pain Medicine, Bern University Hospital, University of Bern, Bern, Switzerland
e Sigmund Freud University Vienna, School of Medicine, Vienna, Austria
Received 10 May 2022; accepted 30 May 2022
Available online 15 June 2022
KEYWORDS
Anesthesia;
Airway management;
Difficult laryngoscopy;
3D/4D images;
Ultrasonography
Point of Care Ultrasound (POCUS) is well established in anes-
thetic practice but underused for and during airway manage-
ment. In addition to 2D images, three/four Dimensional
(3D/4D) ultrasound technology provides clearer and more
accurate imaging for airway, and additional visual informa-
tion to diagnose potential pathological conditions more
efficiently.1 Moreover, POCUS facilitates rapid screening for
possible difficult laryngoscopy2 and identification of the
cricothyroid membrane.3 We present a complete four-step
upper airway assessment in 2D (Column 1) images and the
correspondence with 3D/4D images (Column 2), and the
position for ultrasound probe (Column 3).

Figure 1 shows four-step measurements of ultra-
sound parameters that assess upper airway anatomy
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suggesting difficult laryngoscopy. Picture 1a and 1b
corresponds to Hyomental Distance (HMD) in Midline
Sagittal Plane (MSP); Picture 2a and 2b is the
Distance from Skin to Hyoid bone (DSH) in Transversely
Plane (TP); Picture 3a and 3b shows the Distance from
Skin to Epiglottis (DSE) in TP; Picture 4a and 4b
displays the Distance from Skin to Vocal Cords (DSVC)
in TP.

Figure 2 shows four-step tracheal structures to identify
the cricothyroid membrane. Pictures 1a and 1b corresponds
to Cricoid cartilage in TP; Pictures 2a and 2b, to tracheal
rings in TP; Pictures 3a and 3b, to Cricoid cartilage and
tracheal rings in MSP and Pictures 4a and 4b, to cricothyroid
membrane in MSP.
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Figure 1 Four-step measurements of ultrasound parameters that assess upper airway anatomy suggesting difficult laryngoscopy.
Column 1: 2D images; Column 2: 3D/4D images. Gained from a Voluson Swift ultrasound machine and a Convex Array Volume Probe
(GE; Little Chalfont, UK). QR available. Picture 1a/b Midline sagittal scan of Hyomental Distance (HMD); Hyoid bone; Mandible; Gen-
ioglossus muscle; Palate; Mylohyoid Muscle (MH) and Geniohyoid Muscle (GH). Picture 2a/b transverse midline scan of Distance from
Skin to hyoid bone (DSH) and Hyoid bone. Picture 3a/b transverse midline scan of Distance from Skin to Epiglottis (DSE); Pre-Epiglottic
Space (PRE-E); Epiglottis and Air-Mucosa interface (A-M). Picture 4a/b transverse midline scan of Distance from Skin to Vocal Cords
(DSVC); Anterior Commissure (AC); True Cords (TC); False Cords (FC); Arytenoids and Thyroid cartilage. Picture 5 the position of the
ultrasound probe for pictures 1-2-3-4 respectively.
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Figure 2 Four-step tracheal structures to identify the cricothyroid membrane. Column 1: 2D images; Column 2. 3D/4D images.
Gained from a Voluson Swift ultrasound machine and a Convex Array Volume Probe (GE; Little Chalfont, UK). QR available. Picture
1a/b transverse midline scan of Cricoid cartilage. Picture 2a/b transverse midline scan of a tracheal ring; Airway and Air-Mucosa
interface (A-M). Picture 3a/b midline sagittal scan of Cricoid cartilage; Tracheal rings and airway. Picture 4a/b midline sagittal scan
of Thyroid Cartilage (Thyroid C.); Cricothyroid Membrane (C-T Membrane); Cricoid cartilage (Cricoid C.); Airway and Air-Mucosa
interface (A-M). Picture 5 the position of the ultrasound probe for pictures 1-2-3-4 respectively.
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Presentation

The images have been accepted for presentation at Euroa-
naesthesia (June 2022 Milan, Italy), the annual conference
of ESAIC (European Society of Anaesthesiology and Intensive
Care).
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