
Endotracheal Tube Holders and
the Prone Position: A Cause for
Concern

To the Editor:
We read with interest the paper by Fisher

et al1 regarding the methods for securing
endotracheal tubes. The authors should be
congratulated for a carefully performed ex-
periment in a model of the head and upper
airway. We noted the increase in pressure
exerted by the commercially available de-
vices, which the authors reported as not clin-
ically important. Although the authors used
an elaborate model for simulating the pa-
tient and patient movements, the impact of
the pressure on skin integrity could not be
truly appreciated.

In recent months, with the increase in the
use of prone positioning following publica-
tion of the PROSEVA study,2 we have noted
that the use of these commercially available
devices can be associated with significant
facial ulceration. Skin breakdown and pres-
sure ulcers on the forehead, chin, abdomen,
and extremities have been reported to occur
more frequently in patients placed in the
prone position.3,4 This is largely due to body
areas with little subcutaneous tissue and
pressure: bone and skin versus the bed sur-
face. The tops of the feet, knees, and elbows
also seem to be commonly involved.

The authors did not test devices in the
prone position, and the model likely could
not approximate the changes in facial edema
associated with this position. Facial edema
is a common experience with the prone po-
sition and often leads to a return to the su-
pine position, secondary to concern of the
family and staff. Similarly, it is likely that
manufacturers have not considered the use
of these devices in the prone position and
how, with time, facial edema probably sig-
nificantly changes the pressure profile.

We observed significant facial ulcers in
3 patients using the Hollister device in the
prone position. In all 3 cases, the ulcers re-
quired treatment. The first patient was an
obese pregnant woman with severe ARDS
and suspected H1N1 influenza. She was
transferred from another hospital, where she
had been managed for 6 d. She developed
skin ulcers on both cheekbones after 3 d of
prone positioning (Fig. 1). The second
patient developed ARDS following intra-
abdominal sepsis and aspiration pneumo-
nia. He had a normal body habitus and
developed ulcers after 4 d of prone posi-

tioning. In this case, the skin ulcers were
similar to the first case (Fig. 2). The third
patient was an 84-y-old man with esopha-
geal cancer who underwent an esophagec-
tomy. He aspirated on day 4 postoperatively

and developed severe ARDS (PaO2
/FIO2

� 80 mm Hg). After � 36 h of prone po-
sitioning, he developed an ulcer on the left
side of his face that mimicked the outline of
the Hollister endotracheal tube holder. This

Fig. 1. Pressure ulcer at the edge of the endotracheal tube holder in patient 1.

Fig. 2. Pressure ulcer at the edge of the endotracheal tube holder in patient 2.

Fig. 3. Pressure ulcer appearing to reflect the shape of the endotracheal tube holder in
patient 3.
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patient had poor nutritional status and can-
cer cachexia, predisposing him to skin in-
tegrity issues (Fig. 3).

Others have noted similar issues, and
Jackson et al5 proposed specific padding of
the head and face to reduce ulcers during
prone positioning. Therapists should be cog-
nizant of the potential for these types of
facial ulcers (usually associated with mask
ventilation), which have been identified by
Medicare as avoidable complications.6

Facial edema associated with the prone
position clearly increases the risk of airway
complications regardless of the method of
tube fixation. Clinicians should be vigilant
to maintain airway position and prevent skin
breakdown. The data obtained by Fisher
et al1 and our observations urge extreme
caution during use of commercially avail-
able tube-fixation devices for patients placed
in the prone position.
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Endotracheal Tube Holders and
the Prone Position: A Cause for
Concern–Reply

In Reply:
We appreciate the comments by Gomaa

and Branson concerning their patients who
developed pressure sores during prone ven-
tilation and how it relates to the findings of
our study.1 The authors are correct that the
effects of prone positioning were not eval-
uated in our study. Prone positioning and
facial edema, although both important fac-
tors in skin integrity around the airway, were
not within the scope of our study. However,
data derived from our observations could be
used to identify airway-securing devices that
had pressure points in the supine position.
The Hollister AnchorFast device had an in-
creased reading of force on the right cheek-
bone area (FS1) during each of the vertical
and horizontal rotation phases of our test-
ing. Airway complications are a recognized
hazard during prone ventilation.2

Unfortunately, the statement in the first
paragraph of the letter that “the increase in
pressure exerted by the commercially avail-
able devices, which the authors reported as
not clinically important” is incorrect. In fact,
in the second paragraph of the discussion
section, we specifically stated that “the force
exerted on the patient’s face by many of the
commercial securing devices may result in
discomfort and formation of pressure ul-
cers.”1 We discussed that although there was

no outlier in all of the factors tested, spe-
cific techniques/devices may prove more
beneficial in certain circumstances.

We do agree and join with Gomaa and
Branson in stressing the importance of ther-
apists being aware of and vigilant in pre-
vention of the development of pressure ul-
cers not only in the prone patient, but also
in all patients who have artificial airways.
Assessing skin integrity of all patients with
artificial airways should be part of every
patient evaluation regardless of the need for
mechanical ventilation or prone positioning.
Gomaa and Branson’s reported experiences
only further stress the need for continued
evaluation of airway-securing procedures
with more sophisticated modeling, as well
as clinical observation.
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