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Ventilator-associated pneumonia (VAP) remains a com-
mon and morbid complication of mechanical ventila-
tion. Notwithstanding hospitals’ and device manufactur-
ers’ extensive efforts to prevent this condition, clinical
audits suggest

e our efforts to find better ways to prevent this condi-
tion. efforts to date can be divided into
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A recent article lette and colleagues in Intensive
Care Medicine continues this disa
The investigators compared

marI<er IOI‘ aspi-

a surrogate
uids. The investi-

was considered a
rating fluids and
marker for aspiratin
gators found e frequency of positive
pepsin assays apered cuff samples vs 51% of

standard cuff samples) or positive alpha-amylase assays
(77 vs 69%). Likewise, there were#

rates, ventilator-free days, ength-of-stay, or
This multicenter, cluster, randomized cross-over trial
has a number of strengths. The primary outcome was
positive pepsin assays, but to their credit the authors also
reported on VAP, VAE, ventilator-free days, ICU length-
of-stay, and ICU mortality. Including these secondary
outcomes provides useful clinical context to interpret the
pepsin and alpha-amylase assays, especially since they are
imperfect markers for aspiration [11].

A number of important observations and questions
arise from the study. First, it is apparent that

epsin or alpha-
ﬁ and only
rors prior work showing that
‘ event for _ in
umans in particular, but only a
. to clinically *

econd, one might wonder whether

correlation between aspiration and infec-
tion means that ongoing efforts to improve endotracheal
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Table 1 Comparison of cuff modifications that have been successful at preventing aspiration/in bench studies that have not yet been studied in clinical trials

Doublelayer cuff Outer cuff: Guayule latex

(smm= Inner cuff: polivinylchloride diameter and 50-60 um

= thick, lowprotein guayule
latex rubber cuff mounted
on a standard polivinyl-
chloride cuff (inner cuff).
Between cuffs 0.5 ml sterile

gelis introduced

J

A B STRNSTNRS

Lycra polyurethane cuff This is a ultra-thin 10 um
walled, cylindrical lycra

polyurethane cuff

Silicone| cuff Silicone cuff This is a pressure limited
cuff with a thick silicone
cuff which determines a
high-volume high-intracuff
pressure but low-tracheal

wall pressure

Polyurethane “gills” substitute
for the cuff

The cuff is replaced with a
15-20 toroidal layers of
25-75 pm thick polyure-
thane films (“gills”) in the
laryngeal portion of the
tracheal tube

The outer cuffis a thin, 13 mm  Guayule latex rubber cuff is
highly compliant, tear resist-

ant, requires low pressure to
be stretched, and relies on
the mechanical support of
the internal high-flow low-

pressure cuff to be uniformly

expanded facilitated by the
presence of the gel. Thus,
the cuff creates a tight seal
and prevents fluid leakage
even at low pressures

The super-elastic lycra has a
maximum elongation of
~500% avoiding forma-
tion of folds and leakage of
secretions are prevented

Silicone cuff avoids formation
of folds by inflating the cuff
with fixed pressure and
relying upon the plateauing
of the shape of the pres-
sure-volume curve beyond
a certain pressure value

Following surface tension

the multiple layers of thin
gills adhere to the tracheal
mucosa. The surface tension
will be proportional to the
number of gills and the sur-
face of adhesion between
the gill and tracheal mucosa

Intracuff pressure is trasmit-
ted almost entirely to the
tracheal wall. It has been
calculated that guayule
latex cuff exerts on average
awall pressure 7.0 £ 1.9
cmH,0 lower than the
intracuff pressure

Though lycra is highly
distensible, it needs some
pressure to be inflated
and stretched; part of the
intracuff pressure is spent to
keep the cuff inflated and
part is spent on the tracheal
wall, depending on the size
of the trachea

Intracuff pressure is mostly
spent to inflate the silicone
material. It requires 80
cmH,0 of intracuff pressure
togenerate 274+ 24
cmH,0 of tracheal wall
pressure

This is a cufless design. This
is the only cuff design that
does not apply pressure to
the tracheal wall

Absence offolds on the outer
cuff and fluid leakage

-offolds and fluid

Absence of folds and fluid
leakage

@ Large human trial: we consider only trials in critically ill patients ventilated for more than 72 h

b CPIS: Clinical Pulmonary Infection Score as described by Hilbert P and Stuttmann R in Intensivmed (2011), 48:43-47
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tube design are We believe that Jaillette and
colleagues’ work affirms that further innovations in
endotracheal tube design are desperately needed.

u olyvinylchloride or polyurethane are rela-
tivelychus cuffs made with these materials are
designed to be larger than the trachea to ensure that they
obstruct the entire trachea. The of the cuffs,
however, means that it is inevitable that they will form
against the trachea that allow fluids to flow
into the lungs regardless of cuff shape [12].

Various solutions have been proposed. Adding a layer

of n the ETT!can decrease
the amount of flui at flows across the cuff but this

effect “ in clinical practice [13].
roach is to make the cuff out of

instead of polyvinylchloride or polyure-
ird option is to drape a highly
cuff with a layer o
e two cuffs . This technology
e rubber outer cuff to adhere firmly to the tra-
cheal wall while avoiding compression of the mucosa. A
fourth option is to replace the standard cuff with several
made of thin polyurethane film
.025-0. mm thick) [16]. This endotracheal
tube conforms to the opening of the glottis and prevents
leakage of secretions in intubated sheep. A final option is
to replace standard cuff materials with a
[12]. These cuffs require
to overcome silicone elastici
cheal
The latter four options (Table 1) are the only cuff
designs that across the cuff in labora-
tory studies, ese technologies have been
in large randomized controlled Translating
promising technologies from the lab into clinical practice

is challenging: endotracheal cuffs in clinical practice need
to preserve the correct level of inflation for prolonged
periods, accommodate continual changes in ventilation
the

parameters, and between trachea and
cuff even when patients ge moved, or ambulate.
Nonetheless, these promising technologies merit com-
prehensive clinical trials.
In the interim, we
energies on

sedation, encourag-
trials, and
emonstrate

awakening an
patients have been able to

in patient-centered out-

comes 1In

designs and much harder to implement, but experi-
ence has repeatedly shown that they can reliably help
patients whereas the siren’s song of new tube design
has yet to prove itself.
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