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During upper airway instrumentation to secure the
airway or surgical manipulation above a secured airway,
occult blood or secretions might accumulate over the
cuff of an endotracheal/tracheostomy tube.

This can happen during maxillofacial/ ENT surgery or
esophagogastroduodenoscopy (EGDS), after a difficult
intubation, a nasal intubation or a tracheostomy.

Pooled blood and secretions over the cuff are a known
risk factor for ventilator-associated pneumonia (VAP)
[1]. Moreover, airway obstruction due to a large clot can
lead to respiratory failure while inhalation of small clots
or uncoagulated blood can cause obstruction of the distal
airways and subsequently resorptive atelectasis.

When blood or secretions accumulate over the cuff,
their direct and indirect visualization (FBS, DL, VL) can
be hampered [4].

Airway ultrasound (US) could be a valuable tool in the
management of this clinical situation, but its role has not
yet been clearly identified and scientific knowledge on
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this topic is currently limited [2, 3]. We propose some
possible US applications based on our clinical experience.

In normal conditions, the air—-mucosal interface com-
pletely reflects the US beam and impedes visualization of
the posterior structures, but when air is replaced by fluid
an US acoustic window is generated. Tissue—blood or tis-
sue—fluid interfaces are easily crossed by the US beam
and allow visualization of the tracheal lumen content and
the posterior tracheal wall.

In these conditions it is possible to scan the content
of the tracheal lumen using a longitudinal or transverse
probe orientation with a high frequency probe. With
such technique it is thus possible to visualize the tra-
cheal lumen content and distinguish between secretions,
blood, or clots thanks to their different echogenicity
(Fig. 1).

In our opinion there are at least three common clinical
situations in which biologic material might accumulate
over the cuff and therefore this technique could foster a
safer airway management.

In the first place, after ENT/maxillofacial surgery,
which are high risk situations for occult over the cuff
blood or secretions, excluding their presence could help
the clinician proceed to a safer extubation.

Secondly, after invasive airway procedures (e.g., trache-
ostomy, nasal intubation or unpredicted difficult airway
with multiple intubation attempts), upper airway ultra-
sound could help rule out once again occult accumula-
tions of blood, secretions, or blood clots. This could
prove particularly useful in the rare situation in which a
blood clot forms over the cuff: if undetected, whether a
further complication, such as cuff rupture or device dis-
location, should ensue, it could prove fatal.
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Fig. 1 a Large clot inside the trachea. It appears as a slightly inhomogeneous echo-structure consisting of hyperechoic and hypoechoic areas. b

Uncoagulated blood over the cuff after difficult intubation

In the third place, this technique could prove useful in
patients at high risk for gastric material accumulation
over the cuff [5], such as patients with gastrointestinal
sub-occlusion or after EGDS.

Across the spectrum of all these situations, if VAP pre-
vention is considered, US evaluation of pooled blood or
secretion could guide thorough aspiration before trache-
ostomy procedures or extubation.

The main limitations of this technique remain inter-
operator variability and suboptimal ultrasound win-
dows (e.g., subcutaneous emphysema, unfavorable neck
anatomy).

In conclusion, airway ultrasound is a rapidly develop-
ing field and it could be a valuable tool in the manage-
ment of occult over the cuff bleeding and secretions.

Abbreviations

VAP Ventilator-associated pneumonia
us Ultrasound

EGDS Esophagogastroduodenoscopy
FBS Flexible bronchoscopy

DL Direct laryngoscopy

VL Video laryngoscopy
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