
35 cmH2O with a PEEP of 5 cmH2O
are considered is 210 ml, while 300 ml
is set on the ventilator [2].

2. The second issue, which may possibly
explain the results reported by Zanetta
et al. is related to the technical limita-
tion of the Venturi inspiratory flow sys-
tems. With these systems, inspiratory
flow may be generated either at 100%
or at 60% FIO2. Nevertheless, at 60%
FIO2, the pressurisation gas source may
be insufficient to overcome a high re-
sistive load, subsequently resulting in
an increased FIO2 and a reduction in
the flow delivered [3]. This phenome-
non is particularly marked when the set
inspiratory flow is low. Moreover, this
is interestingly resolved by switching
FIO2 from 60 to 100% FIO2. Figure 1
illustrates the switch from a FIO2 of
100% to 60%, with a Vt set at 300 ml
and a given resistance of 50 cmH2O.s/l.
In this experiment, the fall in peak pres-
sure clearly suggests the weakness of
the Venturi flow delivery system.

Implication of these findings
in clinical practice

Although the ability of transport ventilators
to deliver set Vt may be a relevant issue in
patients exhibiting high resistive load, in
fact PEEP and FIO2 are at least as impor-
tant to guarantee oxygenation in the major-
ity of critically ill patients. For the purpose
of limiting volume loss, increasing the set
Vt according to the expected compressed
Vt, as well as the use of 100% FIO2 may

be safely recommended in patients com-
bining low inspiratory Vt and high resis-
tive load.

Whether a sophisticated ICU ventilator,
that was not specifically designed for
transport, should be used compared to a
simpler transport ventilator remains con-
troversial and warrants further investiga-
tion.
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Sir: Zanetta et al. reported an interesting
bench test study dealing with the specific
problem of ventilators designed for trans-
port [1]. The authors showed that the per-
formance of transport and intensive care
(ICU) ventilators, set in a volume-con-
trolled mode and submitted to various
combinations of resistive and elastic loads,
were very inhomogeneous. These findings
are of high clinical relevance, since the
loss of tidal volume (Vt) they observed
reached 30% of the set Vt when high resis-
tance was considered.

As discussed by the authors, two main
mechanisms may explain, at least in part,
these findings: (1) gas compression in the
ventilatory circuit; (2) technical limits of
the Venturi flow delivery systems. A better
understanding of the respective role played
by these two features may permit the user
to limit significantly the clinical impact of
problems related to Vt delivery.

1. Except for the Horus (Taema, Antony,
France), no ventilator investigated in
this study compensated for gas com-
pression. This might explain the excel-
lent performance exhibited by the Horus,
whatever the condition tested, com-
pared with both portable and other ICU
ventilators. Nevertheless, increasing the
set Vt according to a theoretical amount
of gas compressed in the circuit may ef-
ficiently prevent this problem. In fact,
when the compliance of the circuit is
known, the following equation allows
for the calculation of the volume loss
[Ccircuit*(Ppeak–PEEP), where Ccircuit is
circuit compliance, Ppeak peak pressure
and PEEP positive end-expiratory pres-
sure]. For instance, the volume effec-
tively inflated into the lungs when a
Ccircuit of 3 ml/cmH2O and a Ppeak at

Fig. 1 Inspiratory flow and airway pressure traces for a tidal volume (Vt) set at 300 ml on
a ventilator (Osiris 1, Taema, Antony, France) and an imposed resistance (R) at
50 cmH2O.s/l during the FIO2 switch from position 100% (O2) to 60% (Air-O2). The
change in FIO2 resulted in the peak pressure fall, due to the reduction in flow delivery. In
this example, the volume reduction reached approximately 30%


