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LETTER TO THE EDITOR

Not too much hyperextension: Airway
positioning using magnetic resonance
imaging

No demasiada hiperextensión:
posicionamiento de la vía aérea por medio de
resonancia magnética nuclear

Airway management is of utmost importance to every
anesthesiologist. The technique of choice is orotracheal
intubation with direct laryngoscopy.1 Determinants of oro-
tracheal intubation include airway anatomical configuration
and the type of devices and techniques used.2 In 1897
Kirstein performed the first comparison between two
positions for airway management. This comparison was
followed by Chevalier Jackson’s description of the neck
extension and full hyperextension positions performed by
his assistant during surgery in 1913. Magill (1932) described
that a patient during tracheal intubation adopts a position
as if he/she were to sniff and Bannister and McBeth (1944)
described the three-axes theory which postulates that an
alignment of the oral, pharyngeal and laryngeal axes was
necessary to achieve an adequate glotic opening.3 However,
a recent magnetic resonance imaging study on airway con-
figuration suggests that such theory cannot be proven and
proposes another method to assess objective measures for
airway evaluation.4

Some studies have suggested that the use of an inter-
scapular support with hyperextension improves airway
configuration for laryngoscopy.1,5 However, this position has
never been compared to the generally accepted sniffing
position described by Magill.6

The aim of this study was to compare airway config-
urations of healthy volunteers measured as ˛ angle and
area under the line of site between the use of an inter-
scapular support with hyperextension and sniffing positions.
We wished to measure the differences of these two values
between both positions.

After institutional and local ethics committee approval
we performed six magnetic resonance imaging (MRI)
studies on three healthy (no difficult airway risk factors)
volunteers. Each volunteer was evaluated with both inter-
scapular support with hyperextension and sniffing positions.
T1-weighted images in the sagittal plane were obtained
with a 1.5 T Magnetom Vision MRI scanner (Siemens Medical

Solutions, Erlangen, Germany). The interscapular support
with hyperextension position was achieved by placing a
10 cm height and 8 cm width non-collapsible rubber device
covered with silicone. The sniffing position was achieved
by elevating the occiput 10 cm and extending the head at
the atlanto-occipital joint. The images were analyzed with
OsiriX 5.0.2 DICOM viewer for MacOS.

Two Bézier splines were measured as described by
Greenland.4 We used the slide that corresponded to the
medial line as confirmed by both a radiologist and an otorhi-
nolaryngologist. The splines were drawn starting at the tip
of the top front incisors, through the middle of the airway
passage, at the junction of the hard and soft palates, at
the lever of the tip of the epiglottis, at the glottis, and
the trachea at the level of the seventh vertical vertebra
(Fig. 1). This created 2 curves, one that represents the
oro-pharyngeal airway (curving toward the right) and one
that represents the pharyngo-glotto-tracheal airway (curv-
ing toward the left). A line was drawn at the point where
the two curves met and the angle formed by this line and
the horizontal one was calculated (˛ angle). In addition, we
measured the area between the first curve and a straight
line that was drawn from the tip of the top front incisors to
the middle of the glottis (representing the line of sight). The
data from the two position groups were compared descrip-
tively.

The results of the measurements of ˛ angle and area
under the line of sight are shown in Table 1. These suggest
that smaller angles and areas are obtained with the sniff-
ing position as compared to the interscapular support with
hyperextension position.

To our knowledge, the comparison between the sniffing
and interscapular support with hyperextension positions had
not been previously reported in the literature. In recent
years, different studies have compared the sniffing position
with other positions of the head and neck with appar-
ently conflicting results.3,7,8 The sniffing position has not
been found to be superior to the simple extension of the
neck during direct laryngoscopy in patients requiring elec-
tive surgery.9 However, differences have been found when
approaching obese patients and those with limited neck
movement. In one study of obese patients requiring bariatric
surgery the ramped position had a better performance than
the sniffing position.9---11

In conclusion, the use of an interscapular support
with hyperextension position increases objective measures
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Figure 1 Magnetic resonance imaging scans of a single volunteer. Panel A shows the interscapular support with hyperextension

position and Panel B shows the sniffing position. The closed polygons depict the area between the oro-pharyngeal airway and the

line of site (A = 43.60 cm2, B = 37.90 cm2). The intersection between a horizontal line and a line drawn at the point where the two

curves intersect, define the angle ˛ (A = 33.03◦, B = 5.97◦).

Table 1 Measurement results.

Volunteer ˛ angle (◦) Area (cm2)

Sniffing Hyperextension Sniffing Hyperextension

1 6.79 29.86 25.83 38.22

2 16.02 32.65 37.74 39.29

3 5.97 33.03 37.90 43.60

4 2.70 26.64 37.71 39.64

related to airway configuration. While these increases are
not desirable for subjects without risk factors for difficult
airway, it could provide an alternative approach for the
management of the airway of obese patients.
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