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Proper airway management (AM) is an essential goal for anesthe-
sia providers [1]. In his Letter to the Editor published in 1999 in 
Canadian Journal of  Anesthesiology, Jonathan Benum of  empha-
sized the importance of  high quality training in AM, to prevent 
complications related to general anesthesia administration [2]. A 
complete preoperative airway assessment should be accomplished 
in order to assure a proper AM intraoperatively [3]. The results 
presented by the Royal College of  Anesthetists of  the United 
Kingdom and the Difficult Airway Society of  the United King-
dom in the Fourth National Audit Project (NAP4), suggested that 
poor airway assessment and planning contributed to unfortunate 
airway outcomes [4].

Every patient undergoing regional or general anesthesia must be 
evaluated before the procedure to anticipate a potentially difficult 

airway (DA) [5, 6]. The anesthesiologist must create both a plan 
and a backup AM strategy based on the patient’s medical history, 
type of  surgery, and predicted difficult airway access [7]. Multiple 
bedside tests such as Mallampati score, Patil’s test (Thyromental 
distance - TMD), Savva’s test (Sterno-mental distance -; SMD), 
Mandibulo-hyoid distance, inter-incisor distance (IID), upper lip 
bite test (ULBT), are available to evaluate patient’s airway; how-
ever these are proved to be of  poor predictive value in identify-
ing patients with evident airway abnormality or pathology [8-12]. 
Khan et al. assessed preoperatively the airway of  380 patients who 
were scheduled for surgery using the TMB, IID, SMD and ULBT. 
After induction of  general anesthesia Cormack and Lehane was 
performed, and difficult intubation was defined as grade 3-4. 
Specificity, sensitivity, positive and negative predictive value of  
each test individually and in combination with ULBT was calcu-
lated. Khan conclude that the combination of  UBLT with SMD 
offered the highest sensitivity and the ULBT by itself  had a higher 
specificity and accuracy when compared with the other tests [11].

The lack of  accuracy of  the preoperative bedside tests to perform 
airway assessment (AA) and predict DA, creates opportunities to 
identify new tools of  evaluating patients with anatomic abnormal-
ities. Advanced methods of  AA such as endoscopy, MRI (mag-
netic resonance imaging) or CT (computed tomography) are not 
cost-effective, and are time-consuming when fast bedside tests for 
AA are required [7].

The CDC (Center for Disease Control and Prevention) and the 
WHO (World Health Organization) define obesity as a BMI 
greater than or equal to 30kg/m2 [13-15] Some authors referred 
to this alarming increase in obese population as a “global pan-
demic”[16]. Obese patients are considered at increased risk for 
pulmonary complications, difficult bag-mask ventilation, and dif-
ficult endotracheal intubation [17]. Nevertheless, obesity as a self-
determining risk factor for difficult endotracheal intubation has 
been controversial. Some studies suggest that obesity increases 
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the risk of  difficult tracheal intubation [18-20] or laryngoscopy 
[21], though others argue the opposite [3, 8, 22]. The airway com-
plications are specifically related to the abdominal type of  obesity 
(also named male-type, android, central, visceral or apple-shaped 
obesity) identified by the waist to hip ratio-not routinely done in 
clinical practice [16, 23]. Obese patients have anatomical and phys-
iological changes in both the upper and lower airway that must be 
taken into consideration for an optimal AM. The relationship be-
tween a high BMI and difficult intubation has been described in 
the literature, few of  recent articles concluding that a BMI >35 is 
associated with a difficult tracheal intubation [20, 24, 25]. Obese 
patients present an increased fat deposition in pharynx, predis-
posing the anterior-wall to collapse and developing more airway 
obstructions [26]. In patients with morbid obesity the accumula-
tion of  fat tissue adjacent to the chest wall and the abdomen de-
creases lung compliance. As a result, the patient experiences phys-
iologic respiratory changes such as reduction in expiratory reserve 
volume (ERV), functional residual capacity (FRC), and total lung 
capacity (TLC) [27-29]. The work of  breathing is increased due 
to small airway closure and the increased airway resistance [30-
31]. Obese patients have a ventilation/perfusion (V/Q) mismatch 
caused by the combination of  increased perfusion and decreased 
ventilation of  the lower lobes [28, 32]. In addition to the afore-
mentioned changes, increased oxygen consumption and carbon 
dioxide production accelerate the desaturation process during the 
endotracheal intubation, requiring the procedure to be carry out 
as fast as possible [33].

Ultrasound (US) evaluation of  the airway is found to be an ex-
cellent tool in different medical settings including the operating 
room, intensive care unit and in the emergency department (ER). 
The utility of  the US in the airway management is not limited to 
the upper airway assessment; it has been also used to evaluate the 
lower airway, lungs and pleura [34].

US has many advantages over other alternative techniques to AA, 
because its financial accessibility and safety. It is a fast method 
of  patient’s evaluation, and does not require extensive training in 
order to be performed preoperatively [35]. 

Various studies described different US imaging techniques able 
to visualize difficult airways and to improve airway management; 
however, there is no conclusive research accomplished in order to 
establish US visualization during AM as a standard of  care [35]. 
Currently, the various clinical applications of  the US imaging of  
the upper airway include identification of  endotracheal tube (ET) 
placement, guidance of  percutaneous tracheostomy and cricothy-
roidotomy, detection of  subglottic stenosis, prediction of  difficul-

ty intubation and post extubation stridor, prediction of  pediatric 
ET and double lumen tubes size [36-40].

D. S. J. Elliot and colleagues evaluated the accuracy of  surface 
land mark identification of  the cricothyroid membrane by eight-
een anesthetists, and reported that only 32 attempts (30% of  an-
esthetists) accurately marked the skin area over the cricothyroid 
membrane and only 11 attempts (10% of  anesthetists) marked 
over the center point of  the membrane [41]. The most common 
complication for surgical cricothyroidotomy was incorrect tra-
cheostomy tube placement due to inappropriate identification of  
anatomical references, thyrohyoid membrane being the most fre-
quent route of  the displacement [41-44]. Subcutaneous emphy-
sema, distortion of  the neck anatomy and pneumomediastinum 
are potentially fatal complications that result from failed identifi-
cation of  correct anatomical structures whenever the ventilation 
is initiated [41, 45]. The mean time to identify the cricothyroid 
membrane with US is 24.3 seconds, reducing fatal complications 
and healthcare costs significantly [46].

US can also play a role in predicting the difficulty of  laryngos-
copy in obese patients [21]. Some studies have concluded that 
pretracheal soft tissue at the level of  the vocal cords is a good 
predictor of  difficult laryngoscopy in obese patients. The anterior 
neck soft tissue thickness assessed by US at hyoid bone, thyro-
hyoid membrane, and anterior commissure levels could increase 
the prediction of  a difficult laryngoscopy [47]. Patients with more 
pretracheal soft tissue (28 mm) and a greater neck circumference 
(50 cm) at the level of  vocal cords are at increased risk of  difficult 
intubation [37] (Figure 1-Visualization of  the extent of  the soft 
tissue between the Cricothyroid Membrane and skin, and Figure 
2-Visualization of  the extent of  the soft tissue between the vocal 
cords and skin).

Conclusion

The role of  US in AM is commonly underappreciated. More stud-
ies are required in order to support the use of  US during AM as 
a standard of  care.

US use should be incorporated into anesthesiology and ER resi-
dency training requirements, with specific guidelines for difficult 
AM. US should be routinely used for preoperative assessment of  
potential DA morbidly obese patients. Obese patients present ex-
cessive soft tissue in pre cricoid membrane, making the recogni-
tion of  anatomic landmarks during cricothyroidotomy very dif-
ficult. Ultrasonography provides an accurate identification of  the 
cricothyroid membrane, avoiding fatal complications.

Figure 1. Volunteer subject, normal view, longitudinal approach, 15 MHz Linear probe. Visualization of  the extent of  the 
soft tissue between the Cricothyroid Membrane and skin.
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The American Society of  Anesthesiology (ASA) guidelines for 
AM were published in 1993, and have been modified twice since 
then. Video-assisted laryngoscopy was included in DA algorithm 
in 2013, demonstrating the qualitative impact of  technological 
progress in patient care.

A fast evolving technology, with lower prices and user friendly 
machines will play an important role in rediscovering ultrasonog-
raphy as a beneficial method for diagnosis of  potential DA.
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